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Production of Polyclonal Antibody Against Tomato Leaf Curl New Delhi Virus
Exploiting Synthesized Peptide as An Antigen
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mquummﬂammmemmmummmmmmq 518 Tomato leaf curl New Delhi virus (ToLCNDV mLﬂum@
1un@mL‘u‘Eﬂ‘EnﬂqmwLmﬁm@’mwm\‘iﬁumﬂuﬂumﬂ"lmﬂ g lfnwd Insdaunmzfiduiaumiau smwma?tmmnmmmw
\{lu epitope uu‘iﬂmumumgmﬂ‘imﬂ@’mmmﬂmrmma‘mvuiumJllmwaﬁumiﬂamumumgmmmum@ African
cassava mosaic virus (ACMV) Lazida ToLONDV finululszmalng wallnsdauameTiaunn 20 5dded Ae
NIKTKNHTRRPTGTPQDFGE Taeinlilwasri bovine serum albumin (BSA) wazaANITAUNITFANaNUE New Zealand
White mnaltlsunsussi a AANITHUAE peptide-BSA conjugate Tudilaneif 1 uaz 5 Immmmmﬂmmumummm
YAINTEHNE (subcutaneous injection) LAY Lmﬂmmuﬂummmmm (intramuscular injection) ANNANAL L‘iuLm_lL@'ﬂm
mniuuluaﬂmw 6-15 Tnenfudilanviay 1 A% wudwauRtiNiA lamaatsridng 25,600-51,200 lneuoumTsn
ludilanvii 9 fenlmesgegaie 51,200 luanefiueudsludilni 6-8 uaz 10-15 flAlawmasiviniu 25,600
nan1aMedeLlsrAnEnmaesuanRTuTnAR 1S Shandau 1:200 1umiv‘1"1ﬂ§ﬁ?mﬁm%@ ToLCNDV paeinaila
indirect plate- trapped antigen enzyme-linked immunosorbent assay (indirect PTA- ELISA) nudRAN o
”’lunwmﬂgmmﬂumﬂuwmLﬂu‘ﬂiﬁlmmqmnﬂwmmqw 1:320  9nASEETuIENLEINT AN S0 NAR LOUALE A
TeaflANANZFaITa ToLCNDV Wieadnifen Imﬂ”Lum'ﬂgﬂammmum@%mauwmmwﬂm@mmfm 21 tim
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Abstract

The main objective of this research was to produce an antibody specific to Tomato leaf curl New Delhi
virus (ToLCNDV), which is one of begomoviruses infecting cucurbits in Thailand. A peptide sequence, derived from
the target epitope on the viral capsid protein based on African cassava mosaic virus (ACMV) and ToLCNDV
(reported in Thailand) coat protein amino acid sequences and structures, was used as an antigen. The synthesized
peptide contained 20 amino acid residues that were as follows: NIKTKNHTRRPTGTPQDFGE. It was then conjugated
with bovine serum albumin (BSA) and used to immunize New Zealand White rabbits in the 1% and 5" weeks by
subcutaneous and intramuscular injection, respectively. The antisera were collected weekly from the rabbits, over
the period of the 6"-15" weeks. Titers of the antisera ranged from 25,600-51,200, of which the highest titer obtained
was from the 9" week (51,200). The titers at the 6™-8" and 10™-15" weeks were both 25,600. Determination of
the antiserum sensitivity and specificity were performed using an indirect plate-trapped antigen enzyme-linked
immunosorbent assay (indirect PTA-ELISA) with the antiserum at 1:200 dilution. The results showed sensitivity up to
1:320 dilution of plant sap. This is the first report of the production of an antiserum that is specific to TOLCNDV only,

and which does not cross react with the other 21 plant viruses brought into examination.
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NEaAUWAS 11 UAININ LRSI LNABY “ae fé”mLﬂuﬁmmeﬂﬁ@‘ﬁﬁg@mmqmimmmﬁa Fefalunadiiuanann
azlddmividlnanaanude  daiinsldiduingavlunirgmnaunssn wu awnnseilewsine o sndsgaaungsy
mMaudnSniudiitedeeenisiyargea iy q senlzmalng Wl we. 2561 wuddifiunansdsenn
wWanNuguAaly umanan uasiinnes Wududy 4, 8 uay 10 ANAIAL Tmﬂﬁaﬂ@mmu%\iéuﬂizmm 1,300 #1uum
(FinauAsHIRAaNIINERT, 2561) ﬁmm‘ﬁz@ﬁﬁa;u@\ammamﬁm‘lumg'uﬁiﬁm laafafiRnanidelais sudelasa
Wwada Begomovirus ¢ Geminiviridae Sailuidelasanasrennudsvnasefimiadundldasnand1aaang (Vincent,
2013) e lunguuinlllasaiiflansiugnssuiuaiia single-stranded closed circular DNA RalusutL monopartite
uwaz bipartite aynARAnHuzlumsanang duruguenasreseynalszinm 1522 wluues i envelope
g191szannd 38 Wrlwms (Lacatus and Sunter, 2008) d’m‘wﬂﬂL%ﬂifﬁﬂilﬁLLNZ\\W%‘}J’]QLﬂuW’m: (Bemisia tabaci)
(Moriones et al., 2017) FiFndeliaazuaniens L amaes 1sRn angll uazsFuLAITWN3Y (Brown et al., 2002)
ludsznalnemumanumsdvnanesesdelunguisiniulofaluitsaeduns ldud Squash leaf curl China virus
(SLCCNV) (Ito et al., 2008) Squash leaf curl Yunnan virus (SLCuYV) ('g"\‘iﬁwﬂﬁbuw“\lm WAZATUY, 2559; IFNT 1ATYT
WATATUE, 2562) WAy Tomato leaf curl New De/h/' virus (ToLCNDV) (Chiemsombat et al., 1996; Ito et al,. 2008;
assfe Aunzas uaziail ailszys, 2560) TneiEe ToLCNDV fianenunisnunssusniilseimadiiaetud 1995
(Chakraborty, 2008) Lﬂiﬂ%@%mmmmmmmmnmmmmemawﬂmwﬂmqﬁﬂLmLmyu Lﬂmmﬁ yanANTAL
€|’\‘1Lﬁul,%’ﬂﬁ@ﬁ_uisluﬂqmL%Lﬁ’]?mw’m European and Mediterranean Plant Protection Organization mmmmﬂmm
52 szweluwnuylsl (European and Mediterranean Plant Protection Organization, 2019) dusnlszmelne
feunsdnae TN 1y Mnves 1 (Chiemsombat et al., 1996) LA (Seepiban et al., 2017)
BATWANNLN (2998 AUNZAT LAYSDn a9tlszys, 2560) m?mq@muﬁmﬁﬁmL%@”Lqﬁ*méqﬁﬂmﬁﬁumjwLLwa?'umﬂ oA
NNIAPIAADLAIYABNIIVNTINAN LU 1NATIA indirect plate-trapped antigen enzyme-linked immunosorbent assay
(indirect PTA-ELISA) Tneldueufiuanuaznismsnaasusaaimaiia polymerase chain reaction (PCR) Tngldglnsiuas
fiaimnzradelosa atalsfimunimmagendaeimafia indirect PTA-ELISA TifaRnssfianunsnnmagaLfatnii
Imsaazaan o7 yldlszudanaiuazenldans ELuﬁ%q‘LTw,mm'ﬁwmiwLLfauﬁmﬁﬁim%@m‘lﬁn‘l:u”l,fg%’@‘luﬂi:mﬂvlmﬂ
Hiiies 2 unas laun Aufindanilsswealng dninauiaunuazimatulaguismngd nsznsenisgaudnmen InenAans
AeuaTusAng Ty Tadl anti-begomovirus TBRC1-11 waz TBRC1-13 monoclonal antibody (MAD) Lag maﬁﬂ@mmwﬁ‘n
NPT ISR ADIZINEAT HIUNILAL LVNANENFRLNERASANGRST 595 anti-ToLCNDV polyclonal antibody (PAb) aindls-
ﬁmmLLauﬁuaﬁ@’m%mmmeﬁﬂm’mmﬂﬁmﬂﬁﬁ“&m%”mﬁuL%@”Lqi"mﬁm%u‘l,umimLuTﬂTJ\IVLQi"m Inel anti-begomovirus
TBRC1-11 PAb Uaz TBRC1-13 MAD ﬁﬁﬂf]ﬁ?ﬁl’wim%@ Tomato yellow leaf curl Thailand virus (TYLCTHV) uay
mmﬂgmmmmmm@ ToLCNDV (Thalland Bioresource Research Center, 2020) 471 anti-ToLCNDV PAb Vl’]ﬂ{]ﬂiil’]
fU1Ta ToLCNDV Uag mmﬂgﬂimmuﬂm‘ﬁ@ African cassava mosaic V/rus (ACMV) (@597 A1NZaT uazsil Eix‘iﬂm;li
2560) LLNLLmLmummmwmwuwmnmm@mﬁﬂmmﬂgmmmummm@ Squash leaf curl virus (SLCUV) uaz
Bean go/den mosaic virus (BGMV) (Agdla 2020) muummiummummmwml,wq"ﬂ‘umfa ToLCNDV e iiaifen
mmwummqﬂi:mmLW@r:mmLmumuammqu:mm@hm ToLCNDV  Tael4annsdainsnesiin Insiaenuuy
TmamﬁmmvvﬁﬁﬂuLﬁﬂuﬁm‘hc-ﬁ“ma‘mvﬁ‘lﬁumm‘ﬂﬂiﬁuﬁ@ﬁmummmL%@ ACMV deiisneinziaanaaslaseaing
aumﬂmwmmmuvlnmiuﬂ@uu (Boticher et al., 2004) e 9l sHARLeURALAL LL@”wquﬁmmm@mu
@8 ToLCNDV Ssannudnifaressniddeiasfulsslamiantitaselsn sy sutannsdmidenfimisnumas
mLsnﬂluﬂizmum?ﬂsuﬂa;qwquﬂmmumuimmVLﬁ
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mshasziuazaansuumdnmieldifusauiivay

ilesmniaqiiugilifsanulasaionesllsfuiedueyniatesda ToLCNDY Assidlugesldnisgnes
waziBeuieuiuide AcMy fadudelrialunguideniuuasdssunsneziiluludouneslsuieiieumamileuty
de TOLCNDV anf 84.9% dwiLdniden epitope muﬁ@ﬂu’ﬁﬁuaqu@nm@qiﬂiﬁuﬁ@ﬁu@wmmm\iL%@if;%’m
TunsAnenidldmaunmneziihuBnnillswiedueyneaeside ToLONDV finululsznalnededinenulugudeyn
289 GenBank S11aWeAW 6 Fratine Idur accession number: AB330079.1, AB368447.1, KU992383.1, JN809814.1,
AF102276.1 uay AB368448.1 WNNALAIITWLETINNS linear epitope BaalilsAuvatinaynia Taaldllsunsu 1EDB
Analysis Resource (http://tools.iedb.org/bcell/) Lﬂ?‘ﬂumﬂmumrmmm@miummiﬁmwwmumﬂ*nfam@ ACMV
(Bottcher et al., 2004) mnuummmewvmwﬂ"lmmmnmwm Integrated Technology ﬂi“mﬂmm‘ﬁmmm
msnaandlnagaasziinullsiuuasiaasineds Glutaraldehyde-Mediated Hapten-Carrier Conjugation

Woawd Insdammzfiuilsfiuuaiieasanais  Glutaraldehyde-Mediated Hapten-Carrier  Conjugation
(Hermanson, 1996) Tasild bovine serum albumin (BSA) %78 ovalbumin (OVA) AanHdiaid 2 Haansu/Aaaans azans
11 0.1 MNaCO, fiuda 0.15 M NaCl, pH 8.5 13unms 1 fiadans dawlInsdaamzirnududu 10 faansiuiiadans
Usunms 200 lulasans waslidniuuaziia glutaraldenyde liidiaanudud 1% mnﬁuﬂmﬁ@qmuqﬁ 4 °C 1flunan
4 dalua thansazanafildlilinezlads (dialysis) 1w phosphate buffered saline (137 mM NaCl, 2.7 mM KCL, 10 mM
Na,HPO, uaz 1.8 mM KH,PO,) diasziinaniswasnd insasnanasaaimnaiia sodium dodecy! sulfate-polyacrylamide
gel electrophoresis (SDS-PAGE) (Laemmli, 1970) Ine/l 12% separating gel az 6% stacking gel
NTHARLNALARUAALAURALBRAMAR peptide-BSA conjugate

ldnszsinamaaesanaiug New Zealand White a1gj1lsennns 3 thaw anuau 1 6a tnailisunsunisannszsu
nITFnEmMARRIFI dlnnv 130 peptide-BSA conjugate AMNIINDY 1 HadnTu/Aaaans Wanil Freund's complete
adjuvant 8m91491 1:1 (vAv) 1Bums 1 8aaang dan e laRamiiusinnaa1a9nszsng (subcutaneous injection) AaNT
Tudiln9i 5 SaueuRIaURNANTL Freund’s incomplete adjuvant 8n3149u 1:1 UTu1m9 1 Nadan dnndnuiiersion
97UA4 (intramuscular injection) @uLﬁULﬁammﬂuﬂuﬁﬂmﬁﬁ 6 Mﬁx‘i@’]ﬂﬂ’]ﬁ‘%mﬂizéjuﬂ%\mﬁ‘ﬂ Tnenfudilanviaz 1 A
Wunan 10 dilenif (m’mmsﬁmsmqLL@:”Loﬁ’ﬂf]u“ﬁmmgizLﬁﬂurmw’ﬁlﬂm:miumiﬁﬁuqmeﬂ'gﬂqme‘l,%zﬁ”m’mm
aniunuue ‘Emﬂﬁmem*mmm@waﬁiﬁﬁﬁLﬁumﬂ'gmLmﬂ%ﬁmﬁmmmﬁmWﬂmm’ NUNAINENREINHATANART
&Tﬂﬁ ACKU 60-AGK-045)
nsnsaagaLAt latnasuaslnAlAauaALAURALDRA

asagaUAnlmefnsInalaaueaLaLALaARHAR RS peptide-BSA conjugate #aeiAa indirect PTA-ELISA
FALLagaNNInN1928 %mﬁwﬁ uwnnefanu uazAnly (2560) Tnaiadaumngu ELISA plate fagl peptide-OVA conjugate
g 5 lulpsnsifiaaans fazaelu coating buffer (Usznaudas NaHCO, 2.93 nfu uaz Na,CO, 1.59 ni,
pH 9.6) Usnnmsnguay 50 Tulnsans ﬂuﬁ'@mmﬁ 4 °C 911A1s 419 ELISA plate gl PBST buffer (Usznausag NaCl
8 N3N, Na, HPO, 12H,0 2.9 n§u, KH,PO, 0.2 nfu, KCI 0.2 NN uaz Tween 20 UsH1m3 0.5 Nanam3) U3n1ms 200
”Lu‘llm@m 3 pss ARiAY 5 UnTt AN blocking buffer (5% skim milk fiazanely PBS) 15ums 100 VLuTﬂmms/umJ
‘qummu 37 °C 1flunan 2 44lus 19 ELISA plate #agl PBST buffer 15unas 200 lulasans 3 nfs ASaaz 5 Ul
AnneuREsuiideanslu blocking buffer uuy 2-fold serial dilutions 3xann 1:400 4 1:204,800 U3 manguaz
50 lulmsdms ﬂuﬁ@qmmﬁ 37 °C ifluiaan 2 dalie §19 ELISA plate #ag PBST buffer 3 pdaiduin armiuifia Goat
anti-Rabbit IgG conjugated with alkaline phosphatase (GAR-AP) ‘ﬁﬁm’]\ﬂu blocking buffer am31d71 1:30,000
umanqua 50 lulpsdng Unfigouvnd 37 °C luaan 1 9alus & ELISA plate fag PBST buffer 3 AR U
nIvageLHatrevUisenlnaiAnansaraaduainsm p-Nitrophenyl phosphate (PNPP) Adaidndu 1 Haaniu/dadans
4 substrate buffer (Usznausag diethanolamine 97 Nadams, sodium azide 0.2 N WAy MgCl, O 1 nfu, pH 9.8)
ﬂ?mmu@u@‘v 100 lulnsams uuﬂgmmmmmu 37 °C lunan 90 w1 fmmmimmﬂ@uumw 405 Wnlulumg
mf;ll,mm ELISA reader (TECAN, Switzerland) 1at negative control Vli‘ﬁﬂ’ﬂ PBS wmﬂgniﬂ’mmmumum
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NN9ASAAFAUAINAUNE (specificity) UBIINALARUDALAURALIDA

AsRdRLANNA I Ies TNATAaueALEURLEARHARIA#18AE indirect PTA-ELISA madEnnsfananadnasiy
TneHueuATsua a9 [@eanalu blocking buffer §Asdau 1:200 NageLLFetTeliafis 5 Aild S1uu
21 7ip B9ToUNANNFEN DSMZ tazine Germany i atia Begomovirus ANt 8 1HA Ae African cassava mosaic
virus (ACMV), Bean golden mosaic virus (BGMV), Squash leaf curl virus (SLCuV), Sri Lankan cassava mosaic virus
(SLCMV), Tomato leaf curl New Delhi virus (ToLCNDV), Tomato yellow leaf curl Thailand virus (TYLCTHV),
Tomato yellow leaf curl virus (TYLCV), Watermelon chlorotic stunt virus (WmCSV); anla Potyvirus AU 7 TRA AD
Chilli veinal mottle virus (ChiVMV), Pepper mottle virus (PepMoV), Papaya ringspot virus (PRSV), Pepper veinal
mottle virus (PVMV), Pepper yellow mosaic virus (PepYMV), Watermelon mosaic virus (WMV), Zucchini yellow
mosaic virus (ZYMV); 118 Tobamovirus A11491 3 M A Bell pepper mottle virus (BPeMV), Cucumber green mottle
mosaic virus (CGMMV), Pepper mild mottle virus (PMMoV); Al Tospovirus U 2 18m A Capsicum chlorosis
virus (CaCV), Watermelon silver mottle virus (WSMoV) WATAUA Cucumovirus AU 1 18lA AR Cucumber mosaic
virus (CMV) Wrauiieuiiu negative control ﬁﬁﬁ@fiﬁ%uluﬁnwmﬂnﬁﬁﬁﬂﬁﬁ?mﬁuLL@uﬁu@ﬁ
nsmgragauAula (sensitivity) aaslnalaauaanauiuas

naageuAndlresinalraueaueuRUeREIEAs indirect PTA-ELISA Tnsuanetnalufififnde ToLCNDV
4 coating buffer 8msda 1:10 AniAaaNALRTLLIL 2-fold serial dilutions WEIAINN2REA"4 1:10 - 1:10,240
RIvaaauUiFeNAEN9EN GAR-AP uazatsazaaduawmsn p-Nitrophenyl phosphate AM33anN"sAananadnesiu

=~ a L4
NANITANEILASINITTU
a ¢ ¢ 2 @ a
ﬂ'\‘i'}Lﬂ‘é"]“"‘VILL‘Z‘]“”ﬂ’ﬂﬂLL‘LI‘ULWﬂlWﬂLWﬂi‘HLﬂULL’ﬂuquu

LN@'JL@?'WVV ||near epltope ‘nmtﬂimuﬂﬂumﬂummmlﬂm ToLCNDV IﬂilLﬂ?‘EULVIEUﬂU?qEQ'\uIﬂ?\?'&?WQ
Tﬂimuﬂfauuauﬂﬂﬂm@\ilﬂﬂ ACMV uay ﬂﬂLﬂ'ﬂﬂmﬂ]u“ﬂ’ﬂﬂ@’]ﬂUﬂ?ﬂ@uNIuV}Nﬂm@NUﬁlLﬂu epltope Vl’a?;lﬂ’]u&l')u'ﬂﬂ’ﬂ’ﬂﬂ
Tﬂimuﬂfauuaumﬂ (Flgure 1 VLﬂ@’]ﬂUﬂi‘ﬁ’ﬂyNiuV]ﬁl']LL‘Muxi 124-132 WAy 143-154 GNQLF]?']”MQWL{:]% linear epltope
ﬂ’]j‘s[f]] ep|tope mumumm@mwﬂ@mﬂ@ %mm?ﬂ?’]\ummmu@LLmﬁTﬂ?mu%Nm?Lmummw (denatured proteln)
mmqmmuvl,mm”m’]\mi"mumm@mLLfaummu LA LN@LLG‘EIULV]EI‘LIT]UL‘LT@ ACMV ﬂiﬂ’a“’lltu@']@lm N130, Q131
WAL Q154 Lﬂu@qﬁUﬂ?ﬂ@ZNIuV}N?qﬂ\i’]u@ﬂqﬂLLusﬁﬂ"J’WLﬂu@')um@%ﬂqumquﬂﬂT@Q@HﬂWﬂVLQ?@ (Béttcher et al., 2004)

FuaenLsnanlnaRsaiunsaesi ludunan dalanfsunsaesiiusall NIKTKNHTRRPTGTPQDFGE iedidaaseyl
salil

124 132 143 154
ACMV IWLDETIKKONHTNNVIFYLLRDRRPYGNAPQDFGQIFNMEFDNEPSTATIKNDLRDREQV 180
AF102276.1 IWMDENIKTKNHTNSVMFFLVRDRRPTG-TPODFGEVEFNMEFDNEPSTATVKNMHRDRYQV 178
KU992383.1 IWMDENIKTKNHTNSVMFFLVRDRRPTG-TPODEFGEVEFNMEDNEPSTATVKNMHRDRYQV 178
AB330079.1 IWMDENIKTKNHTNSVMFFLVRDRRPTG-TPODEFGEVFNMEFDNEPSTATVKNMHRDRYQV 178
JN809814.1 IWMDENIKTKNHTNSVMFFLVRDRRPTG-TPODFGEVENMEDNEPSTATVKNMHRDRYQV 178
AB368448.1 IWMDENIKTKNHTNSVMFFLVRDRRPTG-TPODFGEVENMEDNEPSTATVKNMHRDRYQV 178
AB368447.1 IWMDENIKTKNHTNSVMFFLVRDRRPTG-TPODFGEVENMEDNEPSTATVKNMHRDRYQV 178

Figure 1 Partial coat protein gene alignment of ACMV and ToLCNDV by Clustal W. Highlighted sequences are

the predicted linear epitopes analyzed by IEDB Analysis Resource Program.

msnaandnagaaszvinullsfiuunasiaaslneds Glutaraldehyde-Mediated Hapten-Carrier Conjugation
nsnaandInsdiu BSA uaz OVA UATATIAAELNANTITNNAILMATLA 12% SDS-PAGE WU4N 2u1AT89
peptide conjugate Haualunindn BSA uaz OVA uaasintlssauainugisalunianag (Hermanson, 1996) (Figure 2)
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M 1 2 3 4
116.0 KDa - ‘<— Peptide-BSA conjugate
66.2 KDa
[— . <— Bovine Serum Albumin (BSA)
b4
———

Figure 2 Evaluation of the ToLCNDV peptide-BSA conjugation by SDS-PAGE in 12% separating gel [M = Unstained
Protein MW Marker (Thermo Scientific, USA), 1 = BSA 0.5 mg/ml, 2 = BSA 1 mg/ml, 3 = BSA 2 mg/ml and
4 = peptide-BSA conjugate.]

nsuARINALARUaALaUALaRsD peptide-BSA conjugate N19AFIAMNATLALARS LWATNITATIARDLAMNANNE
229 INALARUDALAURALIDA

ANNAAILLRBANIEFNENARDINUE New Zealand White FUnV 6-15 S1uuIad 10 A WA weuFT S
Tl lmuma s 25,600-51,200 Imﬂummmiumﬂmw 9 (51,200) ‘immmimmmﬂmw 6-8 uaz 10-15 (25,600)
(Figure 3) MsnsraaaUAylteLeuRLeRTHAR AU I seLIdadt iauRLeR ludAYT 9 TiAaas 1:200
WL mmmmfmmea”Lfsm‘lummwﬂmmsmunm%mq 1:320 FaileuBeifieniunnsidees 459t Sunzas uay
§t) merlazgys (2560) mm@miwmim@u@aLmumu@mmmm'ﬂ%m ToLCNDV TngldllsAuradinanningnuasiiuieusian
wud A AN lunnInsageLiEa  ToLONDY I4IndiAeeiulnedd indirect PTA-ELISA WHaINNNIms9ageLl
AN TTRLOUALER WUd1  weuRALeATiHaaldTaan sl InsdaaeilinA s anus s iude
ToLCNDV g4 Tnelalvindfjizendariu L%@ﬁluﬁﬁﬁmmmuimmwﬁqL%@”lﬁaﬁﬁmmmdﬂLﬁmﬂﬁﬁ?mﬁmﬁmmuﬁmﬁ
wuﬂﬁuuwluﬂ%uu (maﬂm AUNTAT LL@”i‘ﬁu mﬂi“’m 2560; Agdia, 2020; Thailand Bioresource Research Center,
2020) R ALOURLOATHAR I lUN 9 AN AT BN I AN NS N AL UL ATIE AR NN £F01TD ToLCNDV
Wenafiaden tiliesanizuaiiaenundifuwesfiauinsdaidenain epitope e 2 Aunis Jaunmagan
2.2 Alanasu mLmnmwmﬁmimamLL@ummumnIﬂmuuwmumﬂ@nmﬂummmmm 49318 Aunzas uaz il
asilazels (2560) mmmmiummﬁ Aarunn 31 Alasnasu v liElannafiaswy epitope ”menmmmvmwmﬂgmm
mmu"lfaimumauwu common epitope 1@ TnalraLeauauRLeRTiHaRlda ATt sy Tomiatnanndimiy
I nunnInmageLianande lafaratl

2500 ——6" week
th
-7 week
2.000 —-8" week
—<9" week

1.500 —+=10" week
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1.000 ——12" week
"

- 13 week
0.500 14" week

1
—0—‘15‘ week

0.000 —m-NS

400 800 1600 3200 6400 12800 25600 51200 102400 204800 Cut off

Antiserum dilution

Figure 3 Titration of anti-ToOLCNDV polyclonal antiserum reacting with peptide-OVA conjugate. Antisera were

collected from 6™-15" weeks after the first immunization and analyzed by indirect PTA-ELISA.
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Table 1 Specificity testing of the anti-TOLCNDV antiserum against positive control samples of 21 plant virus species

in 8 genera by indirect PTA-ELISA. All virus antigens were purchased from DSMZ, Germany.

n

Genus Antigen O.D. 45 Result
African cassava mosaic virus (ACMV) 0.233 -
Bean golden mosaic virus (BGMV) 0.206 -
Squash leaf curl virus (SLCuV) 0.219 -
Sri Lankan cassava mosaic virus (SLCMV) 0.220 -
Begomovirus
Tomato leaf curl New Delhi virus (ToLCNDV) 1.193 +
Tomato yellow leaf curl Thailand virus (TYLCTHV) 0.196 -
Tomato yellow leaf curl virus (TYLCV) 0.208 -
Watermelon chlorotic stunt virus (WmCSV) 0.173 -
Chilli veinal mottle virus (ChiVMV) 0.146 -
Pepper mottle virus (PepMoV) 0.231 -
Papaya ringspot virus 0.174 -
Potyvirus Pepper veinal mottle virus (PVMV) 0.188 -
Pepper yellow mosaic virus (PepYMV) 0.205 -
Watermelon mosaic virus (WMV) 0.132 -
Zucchini yellow mosaic virus (ZYMV) 0177 -
Bell pepper mottle virus (BPeMV) 0.188 -
Tobamovirus Cucumber green mottle mosaic virus (CGMMV) 0.213 -
Pepper mild mottle virus (PMMoV) 0.222 -
Tospovirus Capsicum chlorosis virus (CaCV) 0.178 -
Watermelon silver mottle virus (WSMoV) 0.219 -
Cucumovirus Cucumber mosaic virus (CMV) 0.170 -
Negative control Healthy plant sap/pumpkin 0.139 -

"The absorbance value was the mean value obtained from two independent assays at 90 min after adding the substrate at 37°C and
the cut-off value was twice of the negative control.
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