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Production of Squash Mosaic Virus-Specific Polyclonal Antibody Using
the Virus Coat Protein Produced from Synthesized Gene as An Antigen
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ABSTRACT: Squash Mosaic Virus (SgMV) is one of the causal agents of virus diseases infecting
cucurbits causing damage to their products. It is transmitted primarily by some beetles and also
reported that the virus can spread through melon seeds. The occurrence of this disease has
not been reported in Thailand yet. Nevertheless, Thailand shares a big market of imported and
exported cucurbit seed therefore SQMV may become a threat on cucurbit production. This
research aimed to produce SgqMV recombinant coat protein and used it as an antigen to produce
a specific antibody for further development of an effective detection assay. Large and small
coat protein genes were synthesized based on the nucleotide sequences of the melon strain
(Group 1) of SQMV (GenBank database: Accession number NC_003800.1). The synthesized gene
was 1,677 nucleotides in length and the deduced amino acid sequences was 570 residues
encoding 62.77 kDa of the SQMV recombinant coat proteins (rSqMV-CP). This protein was tested
to confirm their native epitopes by reacting with a commercial SgMV antibody before use as
an antigen for polyclonal antibody production in rabbit. The antiserum had been collected for
11 weeks and the highest titer was present in week 11 at 102,800 determined by indirect plate-
trapped antigen enzyme-linked immunosorbent assay. The diluted antiserum at 1:1,000 was
used to react with commercially available SgMV positive controls and other viruses. High
specificity to SgMV without cross reaction with 21 species of other viruses brought into
examination was observed which included Cucumber leaf curl virus, Cowpea mosaic virus,
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Cucumber mosaic virus |, Cucumber mosaic virus I, Chili veinal mottle virus, Papaya ringspot

virus, Potato virus Y, Tobacco etch virus, Zucchini yellow mosaic virus, Cucumber green mottle

mosaic virus, Pepper mild mottle virus, Tobacco mosaic virus, Capsicum chlorosis virus,

Groundnut bud necrosis virus, Groundnut ringspot virus, Impatiens necrotic spot virus, Iris yellow

spot virus, Melon yellow spot virus, Tomato chlorotic spot virus, Tomato spotted wilt virus,

Watermelon silver mottle virus.
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Squash mosaic virus (SQMV) Fuidohya
awmlsaiiivhanefivmsenaunsdeneliiinmam
M UNERHATDINYNTENALAT SGMV @131158
a1eMaalsAN UV U dakar N Ludaiug
Feluvszmalnedalifissnunisszuinvedse
oglsAnm ilesanuszmalnesinmnindiuge
WugiunszgaunsnAeUszma Salnnudesio

n1siinlsafidaunduludaiugld uided

i¥nquszasdifienanlusiuriefueyningnuay
v00de SqMV wazldiiuwoudiaulunisuan
weauRveAfifausunzdmunsaLnIEnIg
ATRERULe SqMV AiTiusyansninsely Tngldds
fuAs1ii large way small coat protein genes
994 SqMV nguil 1 Sadumeiugidmihanew
GRY) mﬂgﬂusﬂ’ayja GenBank: Accession number
NC_003800.1 nuinduitdaasigsildiamuens
1,677 fhnalalng waziaswalinsnasilusnuiuy
570 158 WWshugnuauiivwin 62.77 kDa Wa
anansovinuiseniuieuiuefnianisale 3a
Tuiduueufinudadndn iaasiiendnueuiived
Tnewzdentiomn 11 §Unik asraeilanesie
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7% Indirect plate-trapped antigen enzyme-
linked immunosorbent assay WUILeUAUDA
ﬁhvl,mm%mamiuﬁ’ﬂmﬁﬁ 11 Wiy 102,800 ile
muaummmmaﬁm 1:1,000 LLﬁ‘“‘V]’]‘LJg]ﬂiEJ’]ﬂ‘LJ
L“UE]WJ‘UF]@J SgMV fiflsmren1ansduazie
laiaw%ﬁﬁuﬂau Wmﬂmmmmﬂgﬂwﬂﬂamd
SumelagliAnuifsertusudelhdavinsusn
21 wipdihuneaeu Teun Cucumber leaf curl
virus, Cowpea mosaic virus, Cucumber mosaic
virus |, Cucumber mosaic virus ll, Chili veinal
mottle virus, Papaya ringspot virus, Potato
virus 'Y, Tobacco etch virus, Zucchini yellow
mosaic virus, Cucumber green mottle mosaic
virus, Pepper mild mottle virus, Tobacco
mosaic virus, Capsicum chlorosis virus,
Groundnut bud necrosis virus, Groundnut
ringspot virus, Impatiens necrotic spot virus,
Iris yellow spot virus, Melon yellow spot virus,
Tomato chlorotic spot virus, Tomato spotted
wilt virus, Watermelon silver mottle virus.

Aandey: Welisaluaeaniey, Bulusiuvieny
aunA, WsAugnuay, woudved, lagn
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flwnsznauns (Cucurbitaceae) Ludivd
wingauivanmgieniavasseimelng Jeiley
Ugnfumnnlufiuiising q shussme wu wpen
wnsld vau finnes ugsy waunngy WWusu Jnns
dewanudaiudveiivasznaunsfindudiu 1 Tu 10
yoadnusTitimsdseanunniigavesszimelne
(Thai Seed Trade Association, 2015) L%avl,ﬁa
dfyiidvhanefivnszgaunsiinasvin 1wy
Cucumber mosaic virus (CMV), Watermelon
mosaic virus (WMV), Zucchini yellow mosaic
virus  (ZYMV), Papaya ring spot virus type W
(PRSV-W), Squash mosaic virus (SqQMV),
Cucumber green mottle mosaic virus (CGMMV),
Watermelon silver mottle virus (WSMoV) wag
Melon yellow spot virus (MYSV) 1usu dusu
o SqMv fnsmenuasausnlusuedneside
Useinmansgewsnil a.e. 1934 (Kendrick, 1934)
Uagdudnegluied Comoviridae ana Comovirus
aunnvashsadunsenas (icosahedral) ity
AudNaN9ILIA 28-30 wiluiuns Tuudidnvasduy
bipartite ginorfiuduuinaneiien (positive
single-stranded RNA) (Hu et al., 1993) TUsfiu
vieruounalsznaumelnaillng 2 vun fe
40-45 kDa W@y 21-27 kDa (James and
Palukaitis, 1998) @1150618NOALTANIUA I
ung en Aaclymma spp. Wa¥ Diabrotica spp.
(Freitag, 1956) wonantmgaenenenlssumng
Luﬁﬂﬁué (Alvarez and Campbell, 1978) lagag]
TudiuvesAnnz (Nolan and Campbell, 1984)
ilesanuszmalnedimsiddaiugiivnszga
wnsaneUssmasalentanunsvud ouves
eluwdaiusld somv lsumsanlibudngis
ﬁﬁmmL?ﬂﬂgﬂumiuwiizmmg{LLUaaUQﬂmaq
nEAsNs uenatntdddinisseunisnan
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weufivedse SqMv Tulszmelnewioldlunis
nradey Muideidediiaguizasdlunisunae
woufveRTszsede sqMv Tngldlusiusie
fueunAgnuALveLTe SqMV Faldaindu
duAszives large coat protein Way small coat
protein uarAnwiAnaNTRve BUAUATINARLH
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1. Msfanseitulusiuviefuoyninvaude
SgMV angudasa GenBank

Hesnnlutszwealnelddsisanunisny
{Zo SqMV szunsluusamalvedsldannsamioy
aynah¥alasnsusnliuiavsaniiuiieldlu
nsneaedls Fedadaasnedt SQMV coat protein
gene (SGQMV-CP gene) 91nUTEM Invitrogen
(USA) Tagldgruteya GenBank (http://www.
ncbi.nlm.nih.gov/) lelin large coat protein gene
uaz small coat protein gene UsznaumMBaIAU
Thedlelndsauionun 1,677 Tandlolns (Acces-
sion number NC_003800.1) (Han et al., 2002)
Wioldid uduuuulunisdansielusiu
Funousield

2. MaATZAlAsEIelUsAuaINMIsLansaan
2998UFUATIZH SGQMV coat protein gene
Aasennuauts SqMV-CP gene lngld
TuUsunsustedl ProtParam (http://www.expasy.ch/
tools/protparam.html), ProtScale (http://www.
expasy.ch/tools/protscale.html), CPHmodels
2.0 (http://www.cbs.dtu.dk/services/
CPHmodels/), Swiss-Pdb Viewer 3.7 (SP5)
WazIEDB analysis resource (http://tools.iedb.
org/beell/result)) iteldnsaaaounaauifing
neneing 9 aauantilumsazanedlilunig
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Apszlassassenuiifvedlusiu wagnsvinune
ALY linear epitope 19lATIATISIUTAL Aul
a19u
3. mMstiuUsaLazaialusiuriefuayna
gnwauu%qw%‘%u%’a SgMV (rSqMV-CP)

3.1 MaiaYSHIa SQMV-CP gene

¥ SQMV-CP gene fidaasizwuiiy
Usnasudu Tnensyuauns polymerase chain
reaction (PCR) 1% SqMV-CP forward primer : 5’
ATATGAGATCCAATGAGCTAGATCTTGCGCAAC 3’
way  SgMV-CP reverse primer: 5’
ATATGCTGCAGTTAGGAAAGCAAAATAGGTGG 3’
UiAserdmsuiiinusunatuduiseil ona
template 2 lulas@ans, 10x PCR buffer
5 lulAsans, 50 mM MgSO, 2 lulasans, 10 mM
dNTP 2 lulas@ans, Forward primer (10uM)
1lalmsdns, Reverse primer (10 uM) 1 lulaséns,
Platinum Tag DNA polymerase high fidelity
(5 giln/lulasing) 0.4 lulasing uag nuclease-
free deionized water 36.6 lulAsans Usuinsves
Ufisen92a 50 lailasing lnegamnifldluduney
PCR fi® pre-denaturation 94 a4ALwaLH8E U
2 U9 denaturation 94 eIALGALRYA WU
24 3U1il; annealing 56 sAgaldyd U 30
N; extension 94 aamwjam&la WU 2 Wi B
nsEUIUNISTT 2-4 szﬂaﬂ 34 38U way final
extension 68 BANIALTYE U 7 W ARgMYI
awnil 17 ssrnwaded uasiluiassinade
1% agarose gel electrophoresis

3.2 n15lAay SQMV-CP gene 91§
expression vector

11 SQMV-CP gene fildnnnisdansies
wdnnleouleddnd g 2 ¥l Ae BamHl way
Pstl (Fermentas, USA) #8738 double digestion
(Fermentas, USA) wan SgMV-CP gene A8
wmaila agarose gel electrophoresis g9uLaU
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AduLaniy GelStar™ Nucleic Acid Gel Stain
(LONZA, USA) afnduslunoonainiaanie
FravoPrep™ GEL/PCR Purification Mini kit
(Favorgen, Taiwan) tluideusafu pQE30
expression vector (Qiagen, USA) ‘ﬁlﬁﬂéfwl@ﬂ%ﬁ
fndnizvidaneitungtouled Ta-ligase
(Invitrogen, USA) wavdnernlfTudauuATiSe
Escherichia coli anewug M15 ¢7878n15 heat
shock transformation (Sambrook and Russel,
1989) Yuwadluidoauuems 2xYT agar fiflans
Ufue 2 vl Ae woudid@adu 100 lulasnsu/
Jadans waznunsledu 50 lWlasnsu/Aaddns An
Fonlalatdvniitethunnsiamiudau SqMV-CP
gene 1033 PCR antiuidentaladiildnauanih
lUdnimsgvaauLuaiuu3em Macrogen Useine
nava

3.3 N15A38U rSQMV-CP

Plpladiilinavindiniunisnsraaeuly
o 3.2 wldlunswadn SqMV-CP Tnendoasad
E. coli aeviug M15 75 SqMV-CP gene unsn
Elgnlu pPQE30 expression vector Tuoms 2xYT
V31195 1 305 Mfuwenidaduuaznmngdedudu
na 3 Pl wazdniliAansadlusiuse
PTG nglidmnududugainedu 1 mM dunan
6 %”aim Junnmenougadiininisy 6,000 sause
mm wammu 4 eefwaLged wIu 30 Wi
fionsiapaTad uazazannzneUaEEIE 8 M
Urea buffer, pH 8.0 (50 mM Tris base 6.057 A3y,
1 M NaCl 58.44 N33 waz 8 M Urea 480.48 n33)
UBinns 8 fadansrethninilenvede £ coli
1 n$u windawadmelulasiaumaiaduiung
avany (freeze/thaw) waztumnazneufinnu
12,000 50UsteUNT Tigaumgil 4 emiwalToa uu
a5 it thandaildluaiaoduiiiussg Ni-
NTA resin (Cube Biotech, Germany) 1a8vineu
TM5VOENGN a13AedulsIY Urea buffer, pH



6.3 U3u1ms 10 wirvesUTuinsnoauil uazy
(elute) TUsAupanee Urea buffer, pH 4.5 1ag
WU fraction ay 1 Nadans wiavvaenagdl 2M Tris
solution 10 lulasans wieusum pH Whdunans
waziluimsgilusiumniedd sodium dodecyl
sulfate—polyacrylamide gel electrophoresis
(SDS-PAGE) (Laemmli, 1970)

3.4 NMINTIRFUANAUUR rSGMV-CP Giag
35 Double antibody sandwich enzyme-
linked immunosorbent assay (DAS-ELISA)

THWoufueANIIN1TA1YIUTEN Prime
USEINALLLERSTHAUA LAFBUYIAY ELISA plate 130
NUOUAUBALU coating buffer 8nT1dU 1:200
U3 50 ulasans/vay Uuflgumadl 4 eam
\walTea TINALATN plate eUves PBST (NaCl
8 N3u, Na HPO_.12H 0 2.9 N3y, KH PO, 0.2 33,
KCl 0.2 n3u, Tween 20 USuws 0.5 fadansg)
U3ums 200 lulasins/vau 910w 3 ns adtay
5 U9l L@ blocking buffer (5% skim milk Tu PBS)
U3 100 lulasans/vau Usiigamgdl 37 aam
wardea Wunan 2 9lus 819 plate fretivies
PBST U313 200 Tulasans/vau 3 a%s adsas 5
Wit Wuseuiiauneludl rsqMV-cP fegns
wmsgIuvesieli¥a SqMV Aifisminenanisdn
(purified virus) (Positive control) wazThAueY
Un# (Negative control) ﬁuﬁqmmgﬁ 37 896N
e W 3 $9leda plate daedwives PBST
3 A%s Wiy L anti-SqMV IgG conjugated #1e
alkaline phosphatase (Prime, Netherland) fide
ulutives PBS dnsidiu 1:200 Usuas 50
lulasans/vau Unfigaumgdl 37 esmiwaidoa 1y
nan 2 Falus &1 plate Fethioiesd PBST 3 ade
a¥iar 5 wiit Wuansazane p-nitrophenyl
phosphate (PNPP) manuttudu 1 dadnsu/
fadanslu substrate buffer Usuims 100
lulasdns/mau Uaflgamndl 37 esrmwaidoa

A
amnn. . g,

Wunan 30 wiit uagiadnsganduasil 405
YLULUAT P8LA589 ELISA reader (MultiskanEX,
Finland)

4. MSHAALIURAUBARBISqQMV-CP

4.1 n1sRndninaasy

I¥nserneaneiug New Zealand White
91gUsrana 3 Weu thmiinUszann 2-3 Alandu
30 1SQMV-CP U3as mnududu 1 fiadniu/
18883 wauAu Freund’s complete adjuvant
n51dU 1:1 USues 1 Jaddes Aadnlarinis
USLIUABYBINTZAY (subcutaneous injection)
$1u1u 3 iluaded 1 desndandedl 2 war 3Ty
FUn Wil 3 war 9 Tngldueufiaunansu Freund’s
incomplete adjuvant 8n51du 1:1 UIu1as
1 fadans et ngmieusinuuings
(intramuscular injection) 3uifiuldeandsanas
afait 2 Hunan 1 dUai wasifuseluauasy 11
n¥q

4.2 N5R52999AlaLABSYRILBURUDR
#1875 Indirect plate-trapped antigen
enzyme-linked immunosorbent assay
(Indirect PTA-ELISA)

fnwUasa1n3snisved (Clark and Adams,
1977) lneiadouviay ELISA plate 998 rSgMV-CP
AMULNTY 10 lulasnsu/daddns Tu coating
buffer U3inas 50 lalasans/vau Unitgaumgd 4
asmwaided SuAudne plate de PBST 3 ads
afiaz 5 Wit 1 blocking buffer Y3165 100
lailasAns/vau Unitgamgdl 37 esmiwaios 1y
nan 1 Falus Wuweudsuiiienns 2 wh (2-fold
dilutions) $1uu 10 n@en 131910 1:200 &4
1: 204,800 Tu blocking buffer Usu1ms 50
lulnsans/vau Unfigaumgdl 37 esmiwaidos 1y
a1 1 9lua &4 plate waziiy goat anti-rabbit
lsG conjugated with alkaline phosphatase
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(GAR-AP) (Sigma, USA) #i38314lu blocking
buffer §n51du 1:30,000 Usu19s 50 lulasans/
viau Unlgaunigll 37 ssAwadea (Junan
1 $lus Fumeusieluriduiieatude 3.4

4.3 N19ATIVABUAIINTILNILVD
wouAvaRfinanldfuF1ag1aNInTgIuTE LD
1% SqMV Aflsmnennsnisuazdelada
¥indudae33 Indirect PTA-ELISA

Mihethannsguventehsa sqmv i
TIUILNINITAIINVITEN Prime Uszina
\sosuaus wastohiariinausn 21 wda (e
T4is0e3 positive control Aifismten1an1sé
PNV Agdia uazfegaeuluiinanngui
Hulsn) indounquaas ELISA plate fethauly
fiuflunsnsidiu 1:10 Tu coating buffer dau
AI9E19119TFIVIINUTENIBLATEUA LA UL
vosuFHvlagldusuns 50 lulasdns/may vud
guungd 4 osrieabua ufufuueudtsuasd
11 199979 1: 1,000 Tu blocking buffer USunng
50 lailasAns/mqu Usiloamgll 37 eariwaidea
Hunan 1 Hlus nifurienaitlude 4.2

NANISNAABILAZINT

1. mMsduasizidunaziiasizilaseadelusaiu
ﬁaﬁuaqmﬂgnwammﬁa SqMV
msdaasizvianuiinalelng ves SQMV-
CP gene Mngutioya GenBank lsigufislanduin
palalnaduIu 1,677 Tamdlelnaaiuisandasia
Wlansnosdlusiuiu 570 wsamd sl
MRGSHHHHHHGSNELDLAQLSLDDTSSLRG
SALQTKLATSRVILSKTMVGNTVLREDLLATFLQDS
NERAAIDLIRTHVIRGKIRCVASINVPENTGCALA
ICENSGITGAADTDIYTTSSQDAIVWNPACEKAVELS
FNPNPCGDAWNFVFLQQTKAHFAIQCVTGWT
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TTPLTDLALVLTWHIDRSLCVPKILTISSAHASF PINR
WMGKLSFPQGPARVLKRMPLAIGGGAGTKDAI LM
NMPNAVISLHRYFRGDFVFEITKMSSPYIKATIAFFI
AFGDITEEMTNLESFPHKLVQFAEIQGRTTIT
FTQSEFLTAWSTQVLSTVNPQKDGCPHLYALLHD
SATSTIEGNFVIGVKLLDIRNYRAYGHNPGFEGARLL
GISGQSTMVQQLGTYNPIWMVRTPLESTAQQNFAS
FTADLMESTISGDSTGNWNITVYPSPIANLLK
VAAWKKGTIRFQLICRGAAVKQSDWAASARIDLINN
LSNKALPARSWYITKPRGGDIEFDLEIAGPNNGFE
MANSSWAFQTTWYLEIAIDNPKQFTPFELNA
CLMEDFEVAGNTLNPPILLS
dewdrdunsnesdluiilaluimsiesd
Anautivoanisazatsiilasldlusunsy
ProtScale 21nn15AUIMYININTIUIN SQMV-CP
gene #A1 Grand average of hydropathicity
(GRAVY) winffu -0.032 Famunaminuinlusaudl
auautAlunsazaetldiios Tusfudimin
Lanawiiu 62.77 KDa A1 isoelectric point
(pl) Wiy 6.43 LLagqm‘lﬁmaa%ﬁwaﬂﬂsﬁuﬁﬁ
2811H4377N7610825523
miaeilassassanudnlagldlusuns
CPHmodels 2.0, Swiss-Pdb viewer 4.10 lag
TUsun3a IEBD analysis resource (Figure 1) vilu
nsuiesiuisdnuaslnsiadelusaulumums
FannsadusouRiauldd Aodruveslusiudid
Fnuauzilu linear epitope 9diduau 14 fumis
Fusiugdunsnorilugail 79-84, 96-113,
127-134, 155-161, 201-208, 218-224,
315-323, 356-364, 394-400, 413-422,
455-463, 485-493, 500-508, 526-532 lag
SRlnUSnwazidderfonsSinsguiaimane
wii31lUsfuaziinsidenanin (denatured
orotein) veitifesanluduneunsvirliiusiiu
(SQMV-CP U3aws Sududeslddinesdaiioad
UﬁzﬂawaagL‘%ﬂﬁﬁﬂﬁ’lﬂiﬁmﬁammw w57



dnnuduila linear epitope agyilidulalaan
gilnusinanazdinsey

2. MmaiadTunauazaialusAuvieuoynia
qnwauu‘%qméﬂmﬁ?a SqMV

2.1 Mmaiafiunaumaznslaauy SGMV-CP
gene L11g expression vector

MY SQMV-CP gene lng
walA PCR Igmidueiitliun 1,677 Thealelng
dlewluenseintu pQE30 expression vector
wazaee ity £ coli aneiug M15 guiden
Talafifiersiuau 5 lelad Wiethluaseaeudushe
3 PCR Tneld primers Aiflausuniz wuiildug
Fuwaniis 5 Taladl Tneusinguauvestiuue
1,677 fandlelnd leisuifisuiudiduLe
1M (Figure 2a) HARINMTIATIRVIAIFULUE
NUIINTINUAULUAIINGUTBYA GenBank
Accession number NC_003800.1 #i5¢6u

Base pairs

3000 &

SgMV- CP gene
2000 [ 4 9

1,677 bp

®

Figure 1 Three-dimensional structure of rSgMV-
CP analysed by Swiss-Pdb Viewer
Program

99 Wesiiud n15MsI9doU rSqQMV-CP 62
T8 SDS-PAGE wulUsiugnuauiiuwin 62.77 kDa
(Figure 2b)

kDa " ! ;" : s
116.0
66.2 P - W g mSaMV-LS-CP
- - i 62.77kDa
-
35.0 =
p -
25.0

Figure 2 (a) Characterization of SgMV-CP gene insertion of five transformants (lane 1-5) by PCR
compared to DNA molecular weight markers (M, 100 bp Plus DNA Ladder) and (b) SDS- PAGE
analysis of the expressed recombinant SQMV- CP protein in E. coli strain M15. Lane
M: unstained protein markers; lane 1: Cell lysis of £. Coli strain M15; lane 2: total protein from
E. coli strain M15 transformed with pQE30 rSgMV-CP, non-induced by IPTG. lane 3: total
protein from E. coli strain M15 transformed with pQE30 rSgMV-CP, after 6 hr induction by
IPTG, laned: Purified rSgMV-CP protein by Ni-NTA column chromatography.
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2.2 MINTIEFRUANANUR rSGMV-CP g
75 DAS-ELISA

nsnsrvaeunmautRtunsilukoufiau
Y83 rSqMV-CP mamim Ima‘lmm‘dgﬂia’m‘u
LLEJUG]U’@@WH]’]LW’]UG]E]LGU@ SQMV m13an156n Fald
Fo sqMv lusssumaduueuiiau (Toyaann
UENER) nuiTUsAugnuaningnldaninsarin
Ufiseniuneudivenianism lagdiainsganau
wasit 405 Wiluins Wiafu 0.650 Fadu 2 wih
GUENﬂ'wﬁlﬁmﬂmiﬁwgﬁ%mﬁ’uﬁwﬂa (Negative
control §f1 O.D. = 0.310) uamadilushiugneay
finanle aqmuawlmﬂmmmsamﬂgmmﬂU
wouRvedld Fulusfugnuaudenaundu
wauRlulunisuanuauRvednely

3. MSHAALIURUBARD rSqQMV-CP

2 & < Y] & A o
NNsNULEaAUIA 11 §Ua9i wiati
lunaasualawasvaaauidsuluwnazduain
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Tneld rsgMV-CP WuneuRiaununnmlaneiues
weudgsuTAUlalugUAT 1-3, 4-6, 7-9, 10,
wag 11 IAwiriiu 12,800, 25,600, 12,800, 25,600
uaz 102,800 mudwulaeiingsanludunnsiil 11

NN9ATIRADUANILTUNZVDIMOURUDRAT
wAslFTuTetsnnsstelasa SoMv uarlh’a
¥iindies Indirect PTA-ELISA WU woufved
uizeiudegamnanisildegnsdime lag
fAnnsganduuasd 405 unlumns Wity 0.685
(Fin cut off Wiy 2 wihvesiigunAvUATeiu
LouRvoreLe SgMV. e 0.404) neuoufived
lwmgﬂimmmumﬂummm LLauW"UGI’JE]‘EJ’]\Wl
Antoliavinausn 21 afla Mwmagou
(Table 1) FehunouRsufinanlateuanusani
TUnshade SqMV lusssumalease  usluszey
nanfivihnsvaassdllanunsamsegafindu
Tsnle Fedsllanunsannaeuiuiethsiiviinnde
Tusssuana
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Tablel Specificity test of anti-SgMV antibody at 1:1,000 dilution against rSgMV-CP and other viruses
by Indirect PTA-ELISA

Genus Species Type of antigen/source O‘D’4os*
Begomovirus Cucumber leaf curl virus (CuLCV) sap/cucumber 0.211
Comovirus Squash mosaic virus (SQMV) positive control/Prime 0.685
Cowpea mosaic virus (CPMV) positive control/Agdia 0.201
Cucumovirus Cucumber mosaic virus | (CMV 1) positive control/Agdia 0.192
Cucumber mosaic virus Il (CMV 1) positive control/Agdia 0.188
Potyvirus Chili veinal mottle virus (ChiVMV) sap/thorn apple 0.211
Papaya ringspot virus (PRSV) sap/pumpkin 0.176
Potato virus Y (PVY) sap/potato 0.198
Tobacco etch virus (TEV) positive control/Agdia 0.204
Zucchini yellow mosaic virus (ZYMV) sap/cucumber 0.233
Tobamovirus Cucumber green mottle mosaic virus (CGMMV)  sap/cucumber 0.207
Pepper mild mottle virus (PMMoV) positive control/Agdia 0.210
Tobacco mosaic virus (TMV) sap/tobacco 0.245
Tospovirus Capsicum chlorosis virus (CaCV) positive control/Agdia 0.211
Groundnut bud necrosis virus (GBNV) positive control/Agdia 0.285
Groundnut ringspot virus (GRSV) positive control/Agdia 0.186
Impatiens necrotic spot virus (INSV) positive control/Agdia 0.184
Iris yellow spot virus (IYSV) positive control/Agdia 0.193
Melon yellow spot virus (MYSV) positive control/Agdia 0.189
Tomato chlorotic spot virus (TCSV) positive control/Agdia 0.186
Tomato spotted wilt virus (TSWV) positive control/Agdia 0.186
Watermelon silver mottle virus (WSMoV) positive control/Agdia 0.285
Negative control  pumpkin Healthy 0.202

* Values are from duplicates and compared to the negative control which was healthy plant

sap reacting with anti-SgMV antibody. A cut off value is twice of the average value from

the negative control (0.404).
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