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Development of strip test based on antibody of SecA recombinant protein against Sugar
cane white leaf phytoplasma
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Abstract

SecA-SWL Kit was developed to detect phytoplasma causal agent of sugarcane white
leaf disease. Lateral Flow Immunoassay (LFIA) technique based on serology and sample flow
along nitrocellulose membrane. A polyclonal antibody was obtained from partial SecA
recombinant protein of sugarcane white leaf injecting into intramuscular of New Zealand white
rabbit. Sera were collected and immunoglobulin G (IgG) of SecA-leG was extracted with saturated
ammonium sulfate yielded 3.0 ug/ul (A280). Detecting antibody labelling with colloidal gold at
pH 7.3 and SecA-lgG concentration was 30 ug/ul without precipitation of colloidal gold. Strip kit
tested against normal sugarcane and sugarcane white leaf samples. Only control line was

appeared in red color and there is no signal on test line.

Keywords: White leaf, Phytoplasma, Lateral flow immunoassay, LFIA



UNANELD

MTRAILIYANTIABUA SIS SecA-SWL kit ilonsiamauidalulanaramanuglsaluam
o8 Faduisnismisves Lateral Flow Immunoassay (LFIA) Taeldmdnnismiateiuingiuaznis
LA eud18v03d15AzA 18 UNINY nitrocellulose membrane (lateral flow technique) Indlauaa
uouAveRHANTINUsAUgNNALTeY partial SecA recombinant iWalWlananawnanvelsaluridesld
Huneufmuiiodadnduionssaneduniugifueudlsi Wofuweuddsuthuadn SecAle 1
U%qw'ééf’mmsazmaLL@&JT&JLﬁw%’aLWmémﬁ’J (NHg),504) T0A1 OD280 lamanuidatu crude SecA-lgG
Wiy 3.0 me/ml lowdausie SecA-lsG fluaun1Anad (Colloidal Gold) Aedn pH 7.3 fiaududu
9‘1"163@‘171' 30 ug/ul YB3 SecA-IgG a’liazawaymﬂmqiﬂLﬁmmimﬂmnau ﬁﬁmim‘%emqﬂﬂiahﬁa
Usenauyansiadeu (Strip Test) dusagy LLaSVIﬂaa‘UﬂmﬂWWﬁUﬁW%UIUﬁ‘UmﬂGTuﬁL‘U‘NI?@I‘USUTJ Wu?
1 YANTI9aaUAN5IFU SecA-SWL kit fimuntudusuuuy (Prototype) afsil uansnaufizonaniy
urauAu (control line, C) ity wiliianunsauanssaufjAzeinisnsaaouuuidunsia (test line,
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Uszns 1 fuftRdestinundenngy funumsnsvaeu ndestiemaineimaniilidiany 1Ju
fu fadu Safumadamaggiinewdnandisamaaeunideavedngn teffe Wumadaiild
anududoulunisujiinumnnaianieiiuendiine) aansanTIaFiegaseaialdduauann
wazdanslinanisnsiareudisuaiugn Shen and Lin (1993) ndnnsveanalinniseiiineade
A ssrilusiulasasestoanmsoueuidfivestoamguiatu 1 medefideu fo
Enzyme-Linked Immunosorbent Assay. (ELISA) usigadidolnlanarauiesiidosiialuiomnisuen
afavnlfuouauiliviavizdmaliwouivofiindnannmlif Wethuldnseitadeiliiie
ALAAALAAUTa AT el 91n3189TUTDY Kakizawa et. al. (2001) aAT 1% SecA
protein “UENL%IQ Onion yellow phytoplasma 211115 expression protein laga1fgszuULLad
wuafi3e Escherichia coli uftlymidasmausnidelnlananauliusavdidelfiduseufiaulunis
HARLUAUBA LA

%ﬂLﬂuﬁmwmmu‘ié’aﬁm'ﬁé’qmeﬁiﬂiauqﬂmam SecA (SecA recombinant protein) 210
secA gene lnvofszuulwaduuaiiise Escherichia coli \lewanndesenduyansiaaeudifagy
WUV strip test LUV Lateral Flow immunoassay Iagandenannisiguiieany ELISA asnsald
prvitafedeameldielunsfifuaninmannaeuldnaiinislunat 5 - 20 wit sauvisll
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1. #edsiiwiuansernislsauasiogisivund
2. lUsAugnwauvas partial SecA recombinant protein anvglsaluu1ieey
3. dniveaeenseiieiuginuaunlivi (New Zealand White Rabbit)
4. qunsaliuInendans taun

- Gudneues 21

- nszUndneUinnms 1 lulasdns

- 5’a¢mizﬂausqmmnaau Immuno Strip lawn nitrocellulose membrane (NCM), sample
pad, conjugated release pad (CRP), absorption pad, backing pad
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TanUsenauldunsivaeu laud Uinnudindu 0.5-0.7 adwes, wiuues 1,ldussvin

naenkulasiidauin 2, 1.5 waz 0.5 llAsans
AuIuTs -20 peAwaLTed

cs' o a
- LATDNUIASLBYM

wsesumiesnnungigs (Centrifuge)

1A309TANIA-AS (pH meter)

iwseatunsanusguANgmall
wsasaUnnsliladmes (Thermo Scientific Multiskan GO, Finland)

5. @siniivenmans lawn
- Freund’s incomplete adjuvant
- Complete Freund’s adjuvant
- Goat anti-rabbit IgG
- ATazangayn1ANBILYIUaae (Colloidal Gold)
- Ammonium sulfate ((NH,) ,SO,)

- Potassium carbonate (K,COs)
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1. MIKAALBUATANIUIAUGNKENYDIBU SecA (partial SecA recombinant protein)

Mnsuanlndlaueawsufuefanlusiugnuanves partial SecA recombinant protein
awnlsalurndey ludninaaensesineiusinguaunliv (New Zealand White Rabbit) a1gUseana
3 few YmsiudSind (Normal serum, Ns) widsanniiu 1 dUans AanserudnInaaeIgaTazaiy
lUsfugnranves partial SecA recombinant protein Aududy 1 Tadn3w/dadans fiu complete
Freund’s adjuvant lugnsn 1:1 WdhAuauiduansuviuase (emulsion) udadndndmnideusnamn
&4 (intramuscular injection, IM) n&sanduiinsdanszdu 8n 2 Ass Nnduai Tnerauasazais
partial SecA recombinant protein fiu Freund’s incomplete adjuvant 851 1:1 @4 AUUNTY
1 fiadnfu/dadans uazanziuidonanidudenluyrdsdaudi 20 fu udnhanuenfvieudsy
(Nurhadi et al., 2003; 5%, 2558)

2. MINAAYARTIAHBU Lateral Flow Immunoassay (LFIA)

2.1 mM3aia Immunoglobulin G (1gG) W83 SecA-IgG ’Lﬁu%qw'%‘é’aamiasmauaﬂmLﬁamé’mem
55 (NHe),50,) thueudi@suusunns 1 fadans indumiesiinimga 10,000¢ WU 5 W \fiovdn
mznauiﬂaﬁuﬁuﬂﬁmaﬂzﬂuagﬂu%%’u ¥msazanenzneu  (pellet) devnduilende (dH,0)
U3uns 9 fiaddns Mnturesq Wuasarmeueuluiflendaindus faznenaunungneudundu
AatunazinliUsinnsasu 10 fadans muasazaneserses magnetic stirer wiy 2 Falue uda
thansazaeluthusiewmnazneu SecAdgG fimnuidy 10,0008 w1y 20 udi figauvindl 22 o9
walTed avanenznaudie 1 Phosphate buffer saline, pH 7.4 U3uns 500 lulasans 9anthuinis
lnezlaga (dialysis) Ineld 15 Phosphate buffer saline pH 7.4 ngldgaumgivszana 4 sariwaidesa
vy luTarnisgandunas (absorbance) fimueninau 280 uilumns feLA3es pDrop™
Plate (Thermo scientific, USA) tiiemannududuwas crude SecA-lgG fatalaluudayata (@30 way
Ay, 2551; Ching, 2015)

2.2 M3easie SecA-lgG fuaynAmas (Colloidal Gold, Denovation, USA) dur1Augnans
Uszana 40 wiluuns legldansarasaynianesUsuing 1 fadansusuivegliegluge 7.0 - 8.0
Lalin SecAdgG MlmnuIttusgaioynanedhiiansnnazneuldnauasazangliidnfuse
AT1TNIULUN ) Fended magnetic stirrer WU 1 lug ﬁ]’mﬁ?ul,am 1% Bovine serum Albumin (1%
BSA) udvhmsniuansazanesiedn 30 unit fgaumniivies wdniltumissfinianda 15,000g uu
30 W17l ntuazanenzneu Gold conjugated SecAgG #a8 20 mM Tris, pH 8.0 Tiildnunan 19BSA
wanhludusiesiinnug 15,000¢ W1U 30 U wazerarenznoumly 20 mM Tris, pH 8.0 il
drunay 0.25% BSA, 0.02% Sucrose Usunng 100 lulasans (Ching, 2015)

3 myUsznauyanTIvaau (Strip Test)



3.1 MIwREULNY Conjugated Release Pad (CRP)  FinuiLILLUSU conjugated release pad
TTlrnunieUssane 1 wufiuns pnuenwihiukunatadin backing pad fidenldu Masavans
Gold conjugated SecA-1gG U313 10 lulasans/iwumiuns ssuivasuuuiy CRP ¢ewiuiues 1 (Fig
1) ﬂﬂﬂau"lﬁuﬁaﬁqmmﬁ 37 papnwwalded (force air drying oven) WWunian 4 Flus wiulilufiuds

Fig 1 SecA-IgG labelling with colloidal gold was applied into conjugated release pad

3.2 MU test line wag control line laednuwsululasisaglagiusiusy (Nitrocellulose
membrane, NCM) THIA10nI19 2.5 WURlAT ANewindulHunaain backing pad Mdenld
. Inedushunisduaiuau (control line, Q) ﬁagﬁwmﬂ‘%uﬁ’muumamwu NCM Useanas 1
wuRluAs uaz 1§UATIA (test line, T) aginawmnatnidumuay (control line, ©) Wsdufl 0.5
wuRwes lnglddulareuinniiuasiuansasaieuouiuedse IsG vaansese (GAR-ISG, Merk, USA)
Togldanududu 0.5 Taansu/dadans andunuidunsaseliussin dmsudunsia (test line, T)
UftRuiedty udldansazans SecAlsG unu Anvundudu 1.4 fadn3u/Aaddns thlveulsiuad
gl 37 sarwauded (force air drying oven) uaan 4 e vl Tufuis

3.3 N15Us¥NoUYAnsIR (Strip Test) 19U ULNLLUTY Nitrocellulose (NCM) RaULLHY
Walafn Backing card WAINILHULULULUTU Conjugated release pad TWLNIAULNULNNLUTU
Nitrocellulose Usvana 2 faduns sounnaurusossufogaauiie (Sample application pad ,
SAP) TALneiuLN ULLNLUSY Conjugated release pad (CRP) Uszuiau 2 Tadiluns a2 9wk
Absorbent pad (AP) MesnuUatevasyansialasliingiuwiuiuiiusu Nitrocellulose Useanas 2

fiaduns (Fig 2) (Ching, 2015) USTIYARTIIAINGU LAZNAADUAMNINYBIYANTIFABUNNENTUTY

AsslmeAuandled1eaadulsalurdes (Fig 3)
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I I Test line Control line I

Sample pad Conjugate release Nitrocellulose Absorbent pad
membrane

Fig 2. Schematic of a lateral flow immunoassay (Strip Test)
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I I Test line Control line I

Sample pad Conjugate release Nitrocellulose Absorbent pad
membrane

O Sugar cane white leaf phytoplasma
x SecA-polyAb labelled with colloidal gold

Y SecA-polyAB against Sugar cane white leaf phytoplasma

Y Goat- anti rabbit IgG

Fig 3 LFIA format, sample applied on sample pad and a labelled detector antibody

flows through nitrocellulose membrane with immobilized antibody on test line

and control line.
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1. MInanLauRvaRaNIUTAUgNNANYB8U SecA (partial SecA recombinant protein)
AnansovanelUsfiugnuawes partial SecA adlfiduneufiaudnd uiilonssrinenanosiug
T3uausls’ (New Zealand White Rabbit) $1uau 1 ¥t iiudenuazuoui@sy suswau 1 adald
Biasunden s 10 fadans uenfiuweuddsulduBunnsmu 5 fadans tilunedeudilames wuu
two-fold dilutions #&/3% Indirect ELISA ilesunmagandunsasiiasemnduuss 405 wiluims fiin

PHF NG EATIANINSaLaRINaTeIU AT lATARUNTEAUYTEINM 500 - 1000 Wi

2. MINANYARTIAHBY Lateral Flow Immunoassay (LFIA)
2.1 m3afin Immunoglobulin G (IsG) 783 SecA-IgG iusaviarmeansazanguaxluiloudaimn
AU (NH,),S0,, saturated) TaAIN15AANaULAY (absorbance) NANE1IAAN 280 WILWIAT A

\A399 UDrop™ Plate (Thermo scientific, USA) léaundiudu crude SecA-lgG wirffu 3.0 mg/ml

2.2 Maldeusie SecA-lgG fuayANes (Colloidal Gold; Denovation, USA) téusngudnans
Uszanas 40 wiluuns taevhnisuduafieviivanyaudiniu oG Wifialndieeius Isoelectric
point (PI) 984 IgG LLazmmmL?’J’usﬁ'u@?wqmsuam‘%mm IgG 1‘7iLauaﬂumsazmaawmLLé”ﬂajﬁﬂﬁLﬁm
Asanpzneu dmiumsneasdildmfesiiunzanie 7.3 Wetnadsnszavantauazaiy
Wity 30 ug/ml mnzandmiulfidensiofu Colloidal Gold nszansazarseynavesliiinnis

nnpenay (Fig 4)

10 ug 15 ug 20 ug 25 ug 30 ug Colloidal Gold
(stock)

Fig 4 Colloidal gold participation affected from different amount of crude SecA-IgG, at
30 ug/ml without precipitation of colloidal gold



3 M3UINBUYANTIVEBU (Strip Test)

wssngUnIniszneu YanTiaaeu (Strip Test) 41595y St 1usiumanafingesdu (backing
card) 2.1 Conjugated Release Pad (CRP) ﬁgﬂismﬂﬁwmiasaw Gold conjugated SecA-IgG
Usuns 10 lulasdns/wuiuns 3.unululasiaglaaimaiusy (Nitrocellulose membrane, NCM) i
anIanleLdunIuau (control line, O) wagldunsav (test line, T) 4.WHULNNLUTUTBITUAIDEN
(sample pad) 5. wumuUTUEMTUATUANTALA18RAIBENS (absorbent pad) ¥MTUTENRUYANTI
(Strip Test) 11351518 3.3 WATUITIYANTIVAINTUNAARN Lﬁawmaauqmmw*‘uaqwmwaau
(Strip Test) dusaguiiimunduluadaddeifunindessdondulsalurndosuasiiduludos
Unfioghaag 3 o nuduansnalRnizduaIuA (control line, C) loagnedmauniglunian 5-10 uii

WA ldlENINTOLENINATBUEURTIA (test line, T) (Fig 5)

Nvuni Audulse
(Healthy) (Disease)

Lﬁum‘un,u (control line)
1HUNSI9 (test line)

Fig. 5 Sugarcane white leaf disease and normal sugar cane samples detect with SecA-
SWL prototype kits
A : Normal sugar cane sample showed red color only on control line (C)

B : Sugarcane white leaf sample showed color only on control line (C)
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NISWNAUIAULUY (Prototype) Ynn33aaeudnsagy SecA-SWL kit \lansananuitelln
wanawannglsalurdes Tuadedl delianunsadunldlunisnsnaeuld Wesainnisuansua
Usngdanisiduaiuay (control line, O) lagedatauniglunian 5-10 wit usliiusingdveadu

a a

M54 (test line, T) Jaymnonatinainusy@nsninaesueuidsuinaniinnutndulivungdmsu

ady A a

Ui gansI9deu waaiusaulueuRdsuindnluldnsiaaaudiamaiin ELISA unuld uag
TumanduiunansliiiuiniSnsdense SecAdgG fuayniames (Colloidal Gold) Fefn pH 7.3
mﬂm%msﬁuﬁﬁqﬂﬁ 30 ug/ul YB3 SecA-lgG HUsEANS A MmIINEANIIIzaNTaLUaNa U AT duu
iéuAuRY (control line, ) leagatnau Jsanunsathlldvausela

drwiusiuuuu (Prototype) ¥an539aaud 53U SecA-SWL kit faalisunisuiuugludiu
mawAnuauRtan Welihuluanueutsulidusyansnmganniuwazanunsalivaudosenns
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