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NFITLALNAIUINSHANYAATIVEOUWBLISE Sugarcane mosaic virus

subgroup Maize dwarf mosaic virus
Research and development of test kit for detection of Sugarcane mosaic

virus subgroup Maize dwarf mosaic virus
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W31INY (serology) wag lateral flow technique vuknululnsiwaglaawaiusy (Nitrocellulose
membrane; NCM) N15tMT8ULATNAABUAMAIN 1gG Y83 SCMV 1an15n5I9a0Un38735 Dot
immunobinding assay (DIBA) 38 Gold conjugated IgG Imsﬁﬂaymﬂwm (colloidal gold) W Teun
9 (conjugate) AU 1gG DI SCMV Lazin3eu conjugated release pad (CRP) laglayuSuias 100-120
lulasans/15-18 wufiuns (6.6 lulasdns/ufiums) viiau control line A28 GAR (Goat anti rabbit
WUIUTRTT 1:3) wag test line A28 1gG va9 SCMV Usunad 40 lulasans/2.5 X 18 wufung (2.2
lulAsans/wufiuns) vunay NCM (Fagulu S&S - AE 99, vuin 8 lulasiuns) 1euszneutluya
n3RdULeT wahnsageufuthdiluanenauylnafiulsanu yansadey GLIFT kit 7
Taauusulvadiianunsansivaeuladaludsdinalaininuwuey 1 10 Tngauisansiunale

neluszeganisansa fe wau control line wae test line Using@lunianuszanas 5-10 wiil
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Abstract
Gold labeled 1gG flow test (GLIFT) was developed as test kit for Sugarcane mosaic virus
(SCMV) detection based on serology and lateral flow technique. Accuracy, convenience and
rapid detection are the novel properties of this technique. The GLIFT kit will be very useful for

varietal screening in breeding program, forecasting and early warning of Sugarcane mosaic virus



epidemic. The SCMV IgG was purified and tested by dot immunobinding assay (DIBA) to obtain
the proper concentration for using in GLIFT kit. 1eG was conjugated with colloidal gold and
amount of 100-120 pl (6.6 pl/cm) of 1gG conjugated gold were used for lining on 15 —-18 cm
conjugated release pad (CRP). Control line and test line were made on nitrocellulose
membrane using 40 Pl (2.2 PV cm) of goat anti-rabbit (GAR) and IgG respectively. The
appearance of color on both test line and control line indicated positive result. While no color
was shown on the test line in case of negative result. GLIFT kit were tested for their efficacy to
detect SCMV from infected corn leaves. Satisfactory result was obtained with color gradually

appeared on control line and test line within 5-10 minutes.

Keywords: Sugarcane mosaic virus (SCMV), test kit, detection
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subgroups 9lLA 1) Johnson grass mosaic virus 2) Maize dwarf mosaic virus 3) Sugarcane mosaic
virus &) Sorshum mosaic virus (Shukla et al., 1989)
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1. wouRdsuvethsaluastnilne Sugarcane mosaic virus subgroup MDB (SCMV-MDB)

wrnlulnsiwaglaauuiusu (Nitrocellulose membrane ; NCM)
d1992a189UN1ANDILYIUARY (Colloidal Gold)
Goat Anti Rabbit IsG
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W1 conjugated release pad (CRP)



6. 0.1 M phosphate buffer, pH 7.2 0.5 M sodium citrate buffer pH 8.0 carbonate buffer
pH 9.6 0.5 M Potassium phosphate buffer pH 7.5
7. dnnmilngu (vuaUin 0.5-0.7 Tadwns) Wiwues 0 Liusein
5013
fidumaunisise el
1. mswenladaildluntsmasssaindegrstalnanauiidulsauaznisiiuUSinandol s
Aumedstnlnafiuansornisluduasiionisieuassanudacign aseaaul¥ase
mpdla Indirect ELISA (DAC-ELISA) Tnald polyclonal antibody siewda SCMV Tnauashegisludnilna
Tu carbonate buffer (0.015M Na,COs, 0.035M NaHCO5 pH 9.6) Tugasaludias 1 nsu soUwines 2
{10883 (1:20) geninduU3ung 100 lalasans Tdlunguues ELISA plate Usilguvindl 37 ssmieaioa
w1 1 92709 ASULIATLAIA19R 8@ 15aza 8 PBST (140 mM Na,COs, 2mM KH,HPO,, 8 mM
Na,HPO42H,0, 2 mM KCl, 0.05% Tween20) lAT8uLaURTIULIDA9 1:1000 Tu conjugate buffer
(PBST, 2% polyvinyl- pyrrodidone, 0.2% ovalbumin) ldaslunque az 100 lulasdns Uil gaumngl
37 paAwaldea Uiy 1 9210 §19d28d15avane PBST 9 ntuLAy anti rabbit IgG alkaline
phosphatase conjugate Tu conjusate buffer i3aa13ludns1 1:30,000 vauay 100 lulasdng Yyl
Uil 37 Berwalya U 1 H2lue d1900nUarin3uNa15avay substrate p-Nitrophenyl
phosphate AULTNTY 5 Jadnsusioladanslu substrate buffer (diethanolamine 9.7%, pH 9.8) 14
vauay 100 lalasans vuil gamail 37 ssmwaidoa uiu 1 $alus vgaufAsendeasazats 3M KOH
vguag 50 lulasans s1ud ELISA (0.D.) Aimuenandu 405 wiluwns
Fregredlnadilinanisnsiaitadelsanie@suinenduuin thunfinusuauudiming
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Wug UT4328 tasualutnilnaly 0.1 M phosphate buffer, pH 7.2 Tugnsilufigan 1 nfusiedvives 10
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fedanslulnssoudte wazudidu melulasiaumal auluivazden naunstwesiazurlutugs
wasntudlvlgnienieisna Inelsersmsuasuduasraaluauluiy Tditeduadludrmu uagm
Tudigliindlu ushuluanwlsaSoulgniivnaaesiituuuadld nnendadniwanseinislusia
duluwiveldluniswienlsaliusans
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anlud1ainaduduidng auinussunu 1x1 wudes dindn 150 nSu wiuden —20 991
Wwaldvd 989U 1 AW UinualulATeaua Blender TaeLtfiu 0.5 M sodium citrate buffer pH 8.0
USR5 300 1088nT NiNau 2-mercaptoethanol Usuns 3 18885 NI9INIURITIUNAAALAYNY 1o
wediuiAu USumsuseanu 300 dadans Wiunaslswesu Usuns 150 faddns nauuutwds uu 45
W ANTUMLWIBINANEY 8,000 FeUADWI w 15 Wil uthlad3ung 300 Taddns Tadnines
waAu polyethylene glycol 6000 8051 5% ag triton X-100 9751 1% V8IUIUINTVBLLUAT NIUVY

WIS w11 1.30 FIL09 UAMLWIIENIAIIUET 10,000 5OURDUNT WU 15 U7 iNvewmadiia axae



AENOURIBA@ITa¥a1y 0.5 M Potassium phosphate buffer pH 7.5 LA 0.5M Urea U515 100
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fiaddns mulugdusamnl 4 esrnwadea wiuduAy IntuhMyULILTAMET 5,000 S9UAD
Wi w20 Wil nvveamraIndlida tilunyuwieadt 40,000 rpm Wl 1.30 Falueil aaumgll 4 oeen
WwalTed azaunznaumeaIsaraly 0.05M Potassium phosphate buffer pH 7.0 Usuas 1 dadans
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4.1 n15d1 9 Immuno gamma-globulin (IgG) Y 9L¥a SCMV UkouRTSuNTAI1Y

1%

WNZ1Eiude SCMV wwenianzduduylulnaydu (1gG) eenaina1sdus) luwsutu lngldnis
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anaznaumgLaNluilsngag (ammonium sulfate precipitation) (Hampton et al,1990) 11 Louf

a a

#5301 Hadanswandu Unnauileane 1 1adans wen saturated ammonium sulfate pH 7.2 UsN103
a aa P | @ 1 a .. o VYl adu a Y v .

1.3 Hadans Autiiu Aves MeAULLATINIU (stiming) vinl¥ilueuRTsy faududures ammonium

sulfate 40 Wasidud nauvuAseInuaall 30 w9 WUt AuludY Yiumyunigain1us)
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8,000 soUABUT tWunan 10 w1l Lﬁumzﬂauﬂ'am Aava1enznNausle Phosphate buffer Saline (PBS)

1%
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(0.01 M phosphate buffer pH 7.2 thag 0.15 M NaCl) 1 Jadans 1eu dnduilsanide 1 Hadans way
saturated ammonium sulfate 1.02 fadans M IHLOUATSTUIALTNTUVBS ammonium sulfate 33%
NANUWIASINIY 30 Ul AnRzneufinlnangs 8,000 seuseundl Wua 10 uift avanemgnoudae PBS
1.5 fiaddns 1luvili ammonium sulfate 3ov1slay dialysis Tu PBS 7 40 asrwaidod Wunan 36
Halua Tnednsivdou PBS nn9 4 dalus dannsesd filker vuim 0.2 luaseu 1fiv 1gG 137 —20 smn
\waLTe

4.2 MAABUANNMYBI 1gG 1Ay 1gG vade SCMV filduntaanududu feiedes
spectrophotometer figasnauuas 280 wiluwns edliideiar 0.0, Wiy 1.4 tneldadarinves
PBS wialsiusinalusiu 1 fedntudefiaddns tiluneasuqunminenmanmade SCMV ludloeis
1121IWAA28735 Indirect Dot Immunobinding assay (DIBA) (Hampton et al, 1990 lagld 1gG Y94170
SCMV #idea7¢ 1: 500

4.3 M9M383 Gold conjugated IgG ¥IMN15AARATIN IsG VY SCMV MEayn1ANes Loy
17 1gG ve9 SCMV 100 lulasdns nauduaisazatgeunianesiyIuasy (Colloidal Gold) (o3 DCN

Diagnostic Consulting Network, Biodot, USA) USinad 10 iaddns 1tanniunie magnetic stirrer W1y



30 W7t Migumgiiies \iuasazane bovine serum albumin (BSA) Midudu 10% nauw1q 8n 30 wndi
uEnIlumusafiennazney 1gG Ainaaindeeyn1Anes (sold particle labeled IgG) AT
9,000 Sausoudl 1 UuLaan 10 w1l @mfﬂaﬁqLLé"Jazmemﬂauﬁw gold diluted buffer pH 7.4 T3l
Usanas 500-600 lalasdns azdlauituduvesaisaganeidu 0.5 9 OD 540 iu sucrose Tudnsn 20
Wosldus wenug Iazane

4.4 M3P3ELLEY conjugated release pad (CRP) dueu CRP (Fagudu cotton linters
paper) 1dalARvUIANI19UTELNM 0.8-1.0 [WURWIAT B17UTZU0 15-18 [WURLLAT 119a3UUATEAY
yfiaze1n TyAulues 0 9u Gold conjugated IsG I18asuu CRP aseAenatausiy lasld Gold
conjugated 1gG USuas 100 — 120 lulasans/15-18 wuRiuns udniluauuia 7 37 sarwadoa
u 2 Halus viesheegiituede iuliluius

4.5 M3viLdu test line waz control line Tnatiuny NCM (Taaudu S&S — AE 99, size
8 lulasiuns) vuranine 2.5 wufwns dalvilanuenn 18 wuiuns @uiusuines backing) ¥
\nSeamsnesuAuaefisuuuveiy s s control line Mogy1aan3asnuuLYeLKL NCM 1
UALIAT Lagldy test line 88§RA31131N control line 0.5 lwufiwns TdUnnmingy (yuauin 0.5-
0.7 fiadLun3) 34 GAR (Goat anti rabbit 1WuTugns1 1:3) Usuas 40 lulasans/wiy a1nidu control
line Tneldliussvinanadunuidunss unzUinnasazarnduaindisluniewndi augavats NCM
failaideseanussna minUinnuislidy GAR Tual udranndude Thuuiaduiidenuuusiu NCM §

1 o

YUY Auadulduinnisiulng @uiauan 0.5-0.7 Hadwuns) ugU 1gG 93 SCMV (U 1

q

I a

1adn3u/1adans) Usuiu 40 lulasdns/wiu antdy test line UfURMUAIAUAY control line wnly
QUL 37 ssrwadua Wunanuiu 2 $alus
4.6 MsUszneudugansivaey

- 1uniy backing 10 wanafin vuna 11X18 wufiwns fwdeun1als 1 du

- aennsEAslan1eenAsINaeTiRumiaves NCM 39wy NCM asliiFeu

- A9NNTZAUANIDDNATIALNUIIEY CRP 219uiW CRP Tiineviu NCM Uszunal 1-2 fiaduns

- A9NNTEAYUANIIDDNATIFLNUIIBY Sample application pad (SAP) 219WHY SAP Lnglku
CRP 1-2 iadlung

- A9NNTLAYUANIIDDNATIRILNUIUDY absorbing pad (Wick) 2M9uHY Wick 1neviuwky NCM
1-2 fadiung

- Fadhefidanszanulifianuniiadu 0.42 - 0.45 wuRuns

- USTYINTITAOUAIAEY MInFBUAMN MU IDEhAURYTI9 1:10 Wi

- 1fiu GLIFT kit Tilugeegiidumieds uasiiufigaumaiviesiiuiis

4.7 masdsufeguaznaaeulsransnmyansiadey uasegsludnlnennduiiiulsely

ANIWAEAUTIINAUNFLY extraction buffer 9m51 1 : 10 (Faag19lut1lnm : buffer) neaurAuaNty
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9INN"9aRA Immuno samma-globulin (IsG) ¥a4 RRSV 11 16G #ildunusuanududy Tidiay
\uduvedlusiuyindu 1 Sadnfusiedadans udvhnsvaaeuann e IsG Arnandudusiie luns
asrvaaulsaluanstnlng 10833 DIBA wuin 196G Tindnldanunsansramilisalsalusnseastnlnauas
fAnnududuivnzaslunisnsaaeuses DIBA fe 1: 500

111G fwgeulaly conjugate ﬁumiazm&lwmﬂwaqLLmuaaEJ (colloidal gold) Ty lsG 7
ﬁmamﬂé’maumﬂma (gold conjugated IsG or gold particle labeled IgG ) ¥INA15iM3BULEY CRP Tng
Tdgiuguuaztheasuuuiy CRP USunay 100 - 120 lulasdns/wsu (15 - 18 wufwng) wdadillauwi
fi 37 samwaida u 2 dlus viedeegfithmede WiulTluiuie srnifuldtiusu NCM svhidu test
line waz control line tngldurnnimiinGugu GAR arnidu control line Wunundunss andely
mangavatg NCM wdslduinniaiulugdqu 1gG vas SCMV anndu test line Usuna 40 lulasdns/
wny 9wt lueuuiedt 37 ssmwadea Wunau 2 Falus Wy CRP Aithede 156 fifnaan
fgaunIANed wazusiu NCM fldanidu test line way control line 1vUsznaulduyansiaaoy vu
Wi backing Tneusznausauiiuiiy SAP uazweiu wick iugansvaey GLIFT kit

Slotmanadey GLIFT kit wyhnsnsaaaeulafa SCMV Tuthdunnludniinedidulsalusig
Aud1IUNG LLazmiazmﬂla%’aﬁU%qméﬁL%amﬂumiazma phosphate buffer pH 7.4 8931 1 : 100
WU gAnTIvEey GLIFT kit ivwunluadsd anunsonsnaevhda scmv arnessinduludnlned
Hulselusnsfinrandudu 1 : 10 wazarsavanegldafiuigrsiaududu 1:100 1ae test line Usingd
P Wity control line meluszazinatyszanm 5 Wit nefidhedraiduludinaanduund

Usingianiy control line

ayunan1svnaauaztalauauug
MeWALIYARTI9E0U GLIFT kit dionivasulidludisosdninaluadsd annsonsiaaey
hifdludaniedrshduluirilnafidulsalussfimmdudu 1: 10 Tag test line wa control line
Usinganielussusiiaruszuin 5 unil Fetiumaiia Gold labeled IsG flow test (GLIFT) i anunsa
thunuuldlumswanyansiaaey GLIFT kit lilensramhialussvesinlne ielddnivinig uaz
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Figure 2. Assemble for GLIFT stripe
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Figure 3. Diagram of GLIFT kit
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Figure 4 The result of SCMV detection on corn leaves by GLIFT Kit
A, B : Negative reaction; purple color stripe in only control line
C-F : Positive reaction; purple color stripe in both test line and

control line



