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DEVELOPMENT OF DI AGNOSTI C KIT FOR THE DETECTHON OF
CHRYSANTHEMUM VIRUS B Field of invention: The present
WO pwe1iosh rel ates to a prinmers useful for detRCH/IN200300389
Chrysanthemum virus B in plants. More particularly
this invention relates to a nethod for detection of
DEVELOPMEAT hegFM \DIAGNOSTICP! 31s bPORS| "CHR PDEEEETIION OF

CHRYSWT‘HEMQMVTR@@BC)” of Chrysanthemumvirus B in
plants. The present invention also relates to a

di agnostic kit useful for detection of coat protein of
Field of Givepsiant hemum virus B in plants. Background of

i nventign: rysant hemum i s e the i rtant cut
The pregent, fpsentien F&h%e%léo 2) Rritpers isef @fg" ﬁ%et%’rolnoo’fn&g’d@a’ffﬁ@"’é’ﬁtw us B in
plants. flowers. Chrysanthenmumis conmonly propagated
vegetatively and this practice allows the viruses,
More pamm@rblsﬁltsdlniv&hm tiehntdshe aphethbds fctroddmtipa ro;ﬁ e‘Ihu;astaedzeMuﬂmirus Bin
| b)ﬁfneratlon to % 1&4 I|t ngbas
piants by I{Re Q’i‘ﬁ‘ﬁrst‘ﬁ'é "%CB?PB er’"dg §“"f‘ diP ent

The pre%ﬂt Ghveation al%rooféﬁitesdtoag Qﬁ’e?én%st?d”ﬂlt GRBEN Fbr HekctYdd 8f coat proteln of
di seases are not only desirable but also essential fo

Chrysarihepriowiing Rinopags.oduct i vity. Chrysanthenum virus B

(CvB), a carlavirus has a narrow host range and

di stributed worl dwi de wherever Chrysanthenuns are
Backgr(gfrm\lwfm{;ént]oﬁf ects Chrysant hemum and about 10 ot her

species in di cotyl edonous famlies (Brunt, A A
Chrysanthe gty LSeOYleK)f theampeuitant cuhflgwer ‘@ﬁ@mdeAltJarmahd in\sogldramong the

cut ﬂowb &%Sﬁtg%/tlgﬁ%gtg)sco(ﬁ P §{a g%o\%aﬁy 1th elﬂglh‘%ﬁﬁ prta{;ftéce allows the
viruses, 684édstaplisHadrih fi@ Fais (/8 p@petGhtey Homt BBRILE Y& gerbdtion. Quality of
tested commerci al stocks were found to show di sease

germplasrp @ind eppémizifiggihg gnisetion eh theoviguses %%ffemﬁrmltwmrs proper diagnosis
o conf AP 0BT of, ot el 3, i, Ahunt i Fhrine crop

productx(ﬂnyysant herrum B carlavirus in chrysant hemuns in | ndi a.
Pr ot . 425-429). At the Institute of Hi nal aya
Chrysanﬁrem%wa%@ @X@dn%) A ITUPRRRABAIOY MOSistaREh e shistributed Worldwide

wherevef @h}}!'s\fﬁ?tﬁémﬁﬁlrs @re grown. It infects Chrysanthemum and about 10 other species in 5
dicotyledonous families (Brunt, A.A., Crabtree, K., Dallwitz, M.J., Gibbs, A.J., and Watson, L.
(Edts) Viruses of Plants, CAB International, UK. Page No. 398-400). CVB is widespread
throughout the country. During a survey of chrysanthemum cvs. all tested commercial stocks
were found to show disease incidence ranging between 40% to 95% (Verma, N., Sharma, A.,
Ram; R., Hallan, V., Zaidi, A.A. and Garg, I.D. (2003) Detection, identification and incidence of
Chrysanthemum B carlavirus in chrysanthemums in India. Crop Prot. 22, 425-429). At the
Institute of Himalayan Bioresource Technology, Palampur chrysanthemum -cultivars were
collected from twenty eight geographical areas. Twenty eight isolates were cloned, sequenced
and sequences were submitted to Genbank. Different primer pairs were designed (EMBL
Nucleotide Sequence Accession Numbers: AJ566196, AJ566195, AJ609493, AJ609494,
AJ609495, AJ609496, AJ609497, AJ609498, AT609499, AJ609500) and used successfully for
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coll ected fromtwenty eight geographical areas. Twenty
ei ght isolates were cloned, sequenced and sequences
wWowera/0sBsri tted to Genbank. Different prinmer pRCT/EN206Y@0389
desi gned (EMBL Nucl eoti de Sequence Accession Nunbers:
AJ566196, AJ566195, AJ609493, AJ609494, AJ609495,
identificAibaOR % harad kR IGH of A GRALD Bolafeb6s0298, TAKSAISSBRYwandde spread
used successfully foridentificatian_.a

d
ocourreng it GY PR CBRERRARBAM ARINE R AL 4B FHTE PREQRCOUPHYs

I i i
v 5199 SARE ISSARLSA, OF TR0 PPy oy piort, .95
Virusziekien iy yhry€MB wableli¢clnsd. Wathos tsachnfarpmvived kiésehsndf @sysanthemum

ool i SEEHERH. B b e REWSI o 120y DR ¥Rripieon resuls

in loss of f{cHser %ﬁ@?ﬁ)ﬂﬁ ﬁ%ﬁ%éﬁﬁﬁ%h\%%‘ U{egﬁ’ﬁé bPhl dé?ﬁﬂiﬁ‘atigél, of these is found

Net her | ver Pl antenzi ekt en.
(Hollingd, M- 48DFtonEMB.MN(1ECR) Chvys@simiign vinus BsSMIMAAR Dewariptions of Plant
Y. mld I|eaf, tl i clearin

viruses Yo NS yIBpOBe "EREISE Hown (g, CRBPTRHIGS ik Sighf asseyqes necrosis
have aIS(OQ]pMFr)ll a%o?‘?e%l) (rﬁi&kﬁ@}xhﬁr{&ggﬁaﬁj Hys (@ﬂWaﬁ&%@%@hﬁy@&ﬁtﬁ@ﬁum virus

viruses No. 110). Synptons ranging from
B. J. PlampBathc§0, 981 03).mat i on and slight to severe necrosis

oSS0 S, BT Py o s
symptonT @bskrvatdn, Bdst ke detérddhdtionnahd ?Eﬁib@%o@heﬁig@%@%a&t@frelations.
r

pl ant viruses require bioassay through an indicator
These prokesaes, are yims: comswhisgrand requite 2Hobef lnberye Howrerernpregrdss i molecular

s SRR P RO Lty e, it
less labb@bitehsivEOMeeas dFr Pigilise AstebtionTOTIREs |28 RIrLuOIHagnostic techniques

. bi ochem stry and i mmunol ogy has |ed to the devel opnent
availablefn ewiedd ef) waﬁle@iagrmn@s hsipreaipatihissis- agaletingtign tests, fluorescent
. t ho f VT ti .. Ther [ . .
antivod A0 RZRE AR TP ATAESL AR s S0 BRaIRORYR spony, e bloting

assay, WHsR@NOGHieS hidkdc RERC hbriditdtion Wwilstradioalghled iandtnodnradio-labeled
tests, fluorescent antibody test, enzyne |inked
probes andpplysserss sheinggactipn bawd defestidbsor bant assay, tissue

Immunolkgéﬁgératli {%g%!?&&e%y haﬁ%tegﬂ nsu@{;egﬁftgilgguseﬁu%reiﬂfé %lgf;egt_i?n ofI g(YB from

I di ron w radi o and non ra abe
Chrysarphaangs naartfoboh Reiade RIKa| Srivesasta, dhMhashdndles €ctdndnSingh, B.P.
nol.ogi cal techni ques have bee uccessful |
itk i

(1989) ’Egg?ﬂeq%@wa YRR 0beIOvBAEOsHT CAit HIRB IRt %ﬁﬁgyaﬂwhemm
virus B gﬁ%gﬁ%ﬂgxegﬁnffggzggﬂ %oa%g?%otl] %@e, Mgeg]cl:gg@?%eﬁolggcafiﬂﬁthods were used
effectivelgrior diaggesis vf Chnpthbdzufornrudel €€4idom.of., Rimy RanfdidinsaN.H. and
Mukherjee, D. (1990) Diagnosis of viruses in some ornamental plants with special reference to
serological methods: New Developments. Indian Rev. Life Sci. 13, 157-174).

Enzyme linked immunosorbant assay (ELISA) and other modified form of ELISA have been
extensively used for the detection of CVB from Chrysanthemum morifolium (Verma, N.,
Sharma, A., Ram, R., Hallan, V., Zaidi, A.A. and Garg, 1.D. (2003) Detection, identification and

incidence of Chrysanthemum B carlavirus in chrysanthemum in India. Crop Prot. 22, 425-429).

It is highly effective in detecting the CVB from leaves. Using the DAS-ELISA, status of the viral
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virus B in chrysanthemum Indian J. Exp. Biol. 27,
1094-1096) . Serol ogi cal nethods were used effectively
wo cro7dizwgnosi s of Chrysant hemum virus B (Zai di PCEIN005/000389
Ram R., Zaidi, S.N H and Mikherjee, D. (1990)
Di agnosi s of viruses in sone ornanental plants with
disease wieGhRYyed R 86RARR afsOfXTiDIdAPhbn Bk fv0us: Sbﬁi\é/ cultivars also exhibit
Devel opnents. Indian Rev. Life Sci. 13, 157-1

mild leafc_m@gﬂm:g Veinlcdering ol ﬁ@gmbualﬁpn atthase QHELIH&S) Margd gtcmes O.M. (1972)

led f b tensiv for
CirysanRitg, P PLEMA BRDR AR By SERATR e Sl (PR pfrore, i
1rnporta1(t\1{@f e Péhabl%h@ﬂi moﬁ diaadBticRto dieddosd . thy . latehBiidfection and for

A A. and Garg (2003) Detection, identification
eStathhmﬁdthen‘@F@@ﬁé @iaﬂeﬁﬁfyg distwremihe Bsolates At itheaShyysanthemum virus B,

Similar tﬁ)fﬁg%’lﬁ%ﬁ@ P‘fﬂﬂ?@d\;@ar{t n@%og%f?zﬁosg%@; (Iﬁ%@l) fa‘ﬁ)Sreégﬁgd edsry defection of

roml eaves

CVB frddsilébg/ei i@ eafsS-NEL ISBAumag AL w&m;th fEallum,r ¥l cZasdiasﬂeAwaﬁd Garg, L.D.
¥zed for. 36 cultivars, of quysant herrum nmori folium )

(2003) & Strstien tifeuiication oarkningidenss |f |Qupsatdieriahg, K efqilavirus in

chrysantg%rﬁéﬁ)' 19% %[5 ?‘ 1@.ng51 C%% ys an@émﬁ%ﬁg%# EQIE‘EI%S}S&% R detect the

CVB frobesinysapthieomsn hvddl ant vi ruses No. 110). Therefore, it

npor ve reliable and quick_di ost |
During laf?ta{’lﬁ bl %ﬁ%ﬁ o Ysed ORROrT G AP BFS S8BT drégetion of
viral ger?cﬁﬁeolnoﬂif d ghat ('a(oclﬁtca!%d?o bat WegicH: e ah$ ObRL LS. O()tIE%T“i Annual

Chr ysant virus B. Si’miTar-to ELI'SA, “Inmunosor bant
Report & éret SoxnetM «):ﬁ 8kmo BrotettBEVpL Nath ﬂffpaaal8é£86¢a§yrt1al sequence of the
l,eaves Ver

Chrysan mzm Lz?zrz]s |h|a§}?/eer{/\rwgmfglodq an% t was n?éklcél’redfay,ﬁ%@(%&a)vnev S.K.

(1991) I@?‘dl&ﬁ'&lb @E‘queh@eeﬁ‘ﬁd el s A0 offild ﬁ'ﬂ@ﬁﬁm@F region of Chrysanthemum
Chrysant henum B carl avirus in chrysant henum’in | ndia.

virus B GmomiPRNA. 2 Zrend D504 70 10)SE3A3Har At 6HBI) B@lmpszpmo&mtely 5 Kb
ect th Bfromchr e I VRS, Dur i | ast
of the G RO PP SETHBEHY DT Laf LR YRS SR e B epfon Numbers:

AJ61728R A ki T2821, oiT6 f 1870 Al 883040NAPF04627,3M 1 BODSGTEATA3 354, 6XX68 9540, and
'ant s (Yarram)to H, Ki guchl T. ‘and d1ya T. (2001

AJ6336 @nﬁshrmbaals Hesparancing af arisscgeegippbicaliisalates fthisedyelogisal isolates
have ,be%] h i]n% %lr\lﬁ &% @eﬁ }%Dx{eegﬁit\lﬁél%&:%lﬁg \gfncé rl%e%%s one of the

out an
threeiso’fatéskb (Levay, K.E. and Zavriev, S. K (1991) Nucl eoti de
sequence and gene organi sation of the 3'-termnal
regi on of Chrysanthenmum virus B genom c RNA J. Gen.

| 2333-7). At | HBT, Pal anpur
Objects Oftfr?é%vrz}é{l&?y 5 Kb of the CVB genome has been

The maiseditencitle pENVEL iNuchreoide geinftsenueid dorAltesion ofl ONuysaei8mum virus
B in plants.

Another object of the present invention is to provide a method for detection of Chrysanthemum
virus B in plants by using designed primers useful for detection of Prunus necrotic ringspot virus

in plants.

Still another object of the present invention is to provide a diagnostic kit useful for detection of

coat protein of Chrysanthemum virus B in plants.
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AJ617281, AJ617282, AJ617287, AI585240, AJ704627,

AJ580956, AJ633542, AJ633540, and AJ633629). On the
whawi®13988 sequenci ng of various geographi cal i BOCI/E(2065000389

t hree biol ogical isolates have been identified

including the earlier reported Russian isolate, which

Summapyemllﬁﬁemﬁ of the three isolates. (bjects of the
i‘nvention: The main object of the present is to

The prqunwmémprrelms o aigethad Hodetetioa it iChnysah/@muysdntsRimptants using
d d % in plants. Another object of the present
esine P‘H’\%ﬁﬁ on is to provide a nethod for detection of

SequenceIDYIS ¥pkR&dY PiMief WTJEETCOCAMATOHGEH PO RS gaed
prinmers useful for detection of Prunus necrotic

Sequencleulﬁé‘s powngirears primep T ARATASTGTCTAAGTIASFTOBLAGt of the
eatso ECEI GRRSSEE LRMAD AP BESIIE B SRIO by 51

plants cothprisénd® i n pl ants. Summary of the invention: The

present invention relates to a nmethod for detection of
a) rohclepgheibedies veaing @rysenpheamsvitnsi hepat pwiteindn plantser s

b) ¢ %&@%%%W%gﬁgme I D 2: Downstream

c) ulineRIFfeIATAATGTCTTATTATTCCCAT It also relates to a
di agnostic kit useful for detection of coat protein of
d) e@fﬁ&%rh‘ﬁ%ﬁum virus B in plants conprising: a)
PR?I' pigfepnal antibodi es agai nst Chrysanthemum virus B
coat prote| nin plants; b) conjugate | abeled with
f) BAVKkakffere phosphat ase; c) coating buffer; d) extraction
buffer; e) ECl buffer; f) PNP buffer. Detailed
description of the invention:

Detailed description of the invention:

Specific sequence of CVB was detected in total RNA extract of infected plants by initially
transcribing the viral RNA into ¢cDNA and then amplifying by polymerase chain reaction. Like
ELISA and ISEM, PCR also readily detects CVB in leaves.

Thus DAS-ELISA, ISEM and RT-PCR are the suitable techniques to detect CVB infecting
Chrysanthemum. RT-PCR and nucleic acid hybridization are sensitive tools to detect the virus
but they require sophisticated instruments which are costly also. Till now ELISA have been used
extensively used for diagnosis of virus infecting chrysanthemum and other plants, as these are
quick, easy to perform, can be used even in field conditions and are cost effective. These can be
exploited in the form of diagnostic kits.

For the development of diagnostic kit coat protein gene of CVB submitted to EMBL data (Vide
Accession No. AJ580956) was amplified using the especially designed primers having restriction
enzyme sites compatible for directional and inframe cloning in pGex-2TK vector. Amplified
product was cloned into pGex 2TK vector by transforming into BL21 competent cells.

Cloned coat protein gene was induced in transformed E. coli cells grown in YT medium.
Expression conditions were standardized against IPTG concentration, time of incubation, growth

conditions and method of cell disruption. Culture was induced using 0.25mM isopropyl-p-D-

4
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Specific sequence of CVB was detected in total RNA
extract of infected plants by initially transcribing

wo b@7w13088 RNA i nto cDNA and then anplifyi ng bRCT/IN2005/000389
pol ymerase chain reaction. Like ELISA and | SEM PCR
also readily detects CVB in | eaves. Thus DAS- ELI SA,

thlogala%%’V{a@%ﬂieFﬁPf@B P cbﬁh%nﬁ&ﬁénaQtI 6.5t GDhJH ' fGP @Shfs Out %“@Ctalong with

nfecting Chrysant hemum RT-PCR a nucl ei ¢ acl
dlsrupthmyqfrcplﬂ ugiagiboth lysezyswn(d Dmiginel) ms@wamodépels@ on e X0 seus and pulse

oft for 4 363 108 LGP R B R RSB ol bt R EeRb i form.
ExpressedS@dt pokeiflivag pasifisd &f hothbxseitnbeaffimg aﬂ&aﬁ&@gid@ﬁwm glutathione-
and ot her plants, as these are quick, easy to perform

agarose. dgunajulizasien of\adwiathiorei est an @gﬁam el mallesar diighdy tefficient affinity

oS58 145; DS GRS LSRR B g cptumn

elution v@dﬁbufmr@bmim@eﬁr@e glﬁtaeﬁv&esubm tted to EMBL data (Vide
Accessi on No. Ad580956% was anplified using the
Purified gxofais; preparaiiensi efteineda ﬁveafﬁnﬁmhﬁgnat@gmphx fWesm ueasz garentigen for

1mmun12|§ahbxgééf)%_gggﬁﬁt(l\\//%l€?% Ilé.?ﬁo %' rAecAl pr 2 ug%djgf}{a%qeﬂﬁbo%evglopment of

was clonéd

diagnostpﬁekfoZ'ﬂié detadtion o Beli w&fuomma‘zl‘g virid. @aBh? filea@PENEN002). Healthy
oned oat protein gene was induced in

white Ney iﬁéﬁae%féaa e altigp rkpite |a§pr@e<5welf/rﬁlwq¢€m QYUfhwere used to raise the
hyperimftRE 8§31 gE‘ithO@QBE A%'ﬁ ﬂ‘%@u at Iugﬁ{eg 'uﬁgcch 9349 1{(%%) %@h Freund’s

concentradtion, tine I'ncu condi
incompletn adjweitad : 19fandeds 1djeetedphura1nusc€1akllyunm thixgh mnslileslf rabbits. Four

.. ... using 0.25 1.S0 p al actopl)</ nosi de (1 PTQ
injectionp SYERY EUBRGE N ST Gh LR DS HCAIBOORG oG A gmalflmzsfw schedule, the
animals Qv!/e‘i’eﬂgléﬂ' %‘r@mdﬂh% RGN 8f vag! 'Thé‘%'ld?ﬂ QQ§ goﬂ(l)é’ r%ass tube and

and sonication (pulse on
allowed paytlo atofobnf empératee fHr ome @)weSmeequmﬂymlnmgasp I’tﬂ’.bESWdS kept at 4°C

nbi I bl e
vk R 08 SRRt 5l ot Rad b S i g s

collectecdrid fdred aC4PCOITRE @gdhﬁg Qb(dlﬁl'ﬁ agidéttélﬁ RbRRBAIREISE0.2% gv(v/v)
I mobi |ization of gl utathione on an agarose natri

Accordinglk 8 presentjiivyntidof Primenstusefb fon detgctidn oh@hrygrratotigum virus B (CVB)
usi on roteins were readily

in plants, F%rﬁﬁ’résé%t%fﬂ:}%]g‘?”ﬁg S?:%PB by elution with buffer

Sequenceé ODt12 UMk €A PR ATIGEMTCOEAAATCHEGEA BT AGEITGAT
preparations obtained after affinity chromatography

Sequen%@@ @@wsa@a@mrn@eéﬁ T%MTAM@TCZT&A PASTCAABRI t  (Meenu
P 1 B oA SRR A PSP Skl s 5
(CVB) ivplatts, le&iélﬁl’the $did enettdd ohiNnkiAQ ) stepLEIQiﬂ t hy
a) providing a purified coat protein of CVB by using designed primers of
Sequence ID 1: Upstream primer ATGCCTCCCAAACCGGCACCAGGTGAT
Sequence ID 2: Downstream primer TTTATAATGTCTTATTATTCGCAT
b) preparing polyclonal antibodies against CVB coat protein obtained from step (a);
¢) performing direct antibody sandwich enzyme linked immunosorbent assay (DAS ELISA)
for detection of CVB
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whi te New Zeal ander mal e al bi no rabbits approxi mately
six nonths old were used to raise the hyperi nmune sera
wW@oai7/0s308CVB. Anti gen (about | OOrg per injectiPCl/INGe5/000389
m xed with Freund's inconplete adjuvant (1:1) and was
injected intranmuscularly into thigh nuscles of
e R P Bk A O T Apffied wsing
deSIgne@\pnmtsglamlg@ bled fromthe marginal ear vein. The

sequen@iBPH R Be S et B S CrBcRs A A ARG IER R Py

Sequende!1® Bl Be®nittdam WaseKEPTATAAAET OVEATTAMtrCGdLTSEr um
was centrlfu(% at 2000 rpmfor ten mnutes at 40C

In anotirprecrahndépendtadiibe meeserd dnvessiomcthe Aemplets et aroteio Of £FYB comprising
um azide to a concentration of 0.2% (w V).
sequenc ‘f}?(})l:_ag %y the present invention Primers useful for

CA1516aeM@eKm@mNEbwmshmmymTﬁEEM)Rmﬁmmim@EQsLEEM

ID 1
NSNTPQ [g@lﬁn tﬁSﬁAiﬁl | owi ng sequence: Seguence BPTNMYS
ST SRR AT AR

YQDPH@VIEWD@&AHA[DIVVEWN@HST@RJ@V@RLYS\BJA%YMHLQQTPPSDWSA
wherei n the said net conprising the st

MGFHlﬁf\?ﬁX)A/ﬁ%WQW@I\H}@NGPSG@I‘éBféPTWX@% TYKMIAT NKANNND
& QP& .‘ [

b il o pEERFER followed by

transforaamsnmm@mq@iustmm BIZATAATGTCTTATTATTCGCAT b)

reparin ol ycl onal anti bodi es agaj nst CVB .co
Further § 8 arpoginent REdRT PISTATE (ERL o Shegbtise eapHmTign af (38 coa protein
e B SO SR R TR
Still in athempodigent of thegmeseoninveitens obpinet eogio@bigi of EVB &f sequenced by
i ed using designed priners having a

known %\8/5?5‘8 n?BO‘fi Upst r eam pr| mer

Still in AT ER6IE HeStidPo 2 C VP VAR &R i d
T Ier TTTATAAT CTTATTATTCGCA'CI&E ior-pf CVE PO or(iolis carric

out by thef kidven peideént i nvention, the conplete coat protein of

Still an emgocﬁmngt ofsﬂae gwentlon the immunization in rabbits are carried out three times with

purified coat protein of CVB and Freund’s complete adjuvant in the ratio of 1:1 at weekly
intervals.

Still in an another embodiment of the present invention, the route for immunization may be
intramuscularly, subcutaneously or intravenously.

Yet in an another embodiment of the present invention, the rabbits are bled after 14 to 15 days to
obtain polyclonal antibodies against CVB coat protein.

Yet in an another embodiment of the present inven%ion, the polyclonal antibodies against CVB
coat protein are purified from the serum by known methods.

Yet another embodiment of the present invention, the microtiter plates are coated with polyclonal
antibodies diluting in a coating buffer in a ratio ranges from 1:500-1:1000 followed by 4-5 times

washing with PBS-T.
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sequence | D having No. CAI5
1623 MPPKPAPGDNEGNASGSTPTPSPPHPARTAEEARL RLAENMEREREQEQSL

WEEM7/013088 PCT/IN2005/000389
NSNTPDDDARNI SRLTQLAALLRREQTNVHVTNVAL EI GRPAL QPPPNIVRGDPT
NMY'S

Yet ano%_éé%\ﬁ}o%éﬁ & @y%gmﬁlo@/ﬁ%@/ﬂﬁéV@He%% I\1‘{g:'%’1icrotiter
plates by OBRKGUNEWNWNIEGA |l ADDISMEVIr iR HEAT RIHCER MAAYABKEM-FCQORRRED dilution

from Iy} APPSR GPSGa VPKPTRAEYVAYNTYKMLALNKAN
Yet in abbide ! drtPEdRRA S INE VNANRRE T che St n%lgl‘éq% g13itlbated overnight at

_E)GEX- 2TK fol lowed by transformation usi
about 3’6 Grfallawsl by washifg ta dllaw contiag oé atdtagn e tite wéllst he pr esent

. 1nveption, t.he L mal expressi on, of B, coat prot.ei .
et in qu G et BRodiFERCE B8 BrosRd B Taa e o8 AL B PP I SR ECT butfer i
added ih @R edtR! tihBes?Betdeer 6500 {Or:180Pfdthh p&lidd bf aBo@Mhrs at about 37°C

enbodi ment of the present invention, obtained coat
followeg by thapling ith\BBS-4 sequenced by known sequenci ng

- t i 1ol embodi nent _of th r nt
et in B Ry R, R IPRSHT M e flone 85, AR of gont 1mefm -
nitrophet@t phcdphadelsoltiort MEPNP Bufer 1B hded in Bl thix. an enbodi ment

. of the invention, the immunization in rabbits are .
Yet in @hanqther @ubodimericok theayesant nventiom, ithel reastion py ¢aravimatesd by adding

o SRGER PPN PP R AR LB ch g Of 122

Yet in ahheotheeaabidimenesitthe presérd énveatitg thocolbinprdtiuctas iuﬁl‘%eﬁ&ﬁd antibody
. be intranuscul arly, subcutaneously or intravenously.
conjugaigat jn an anot her enbodi ment of the present i nventi on,
Yet in ah ¥t i i
et n A S G ALHRR, B8 BN S OB s s
405nm fon detectidresf @wpodi/renin ofut heCPBesent i nvention, the

ol ycl onal anti hodi es, agai hst CVB .coat protein are )
Furher, Bl‘?r TPSCBLIY PO 'cﬁ@ RaVidaT BlagRoig Mieisbd dor drdsctignof wegt protein of

ChrysaRP8RSH VBN B?&@ﬁ@oﬁﬁ%ﬁ%t invention, the mcrotiter
p d wit

| ates are coate ol ycl onal anti bodi es diluting
a) palydowdaniiglidsuighiast Chrysantkdmion viangB $CVBbooat pEid€inlin plants;
b) éo%?t%%teflg{)ellg wﬂh%ﬁ(aﬁhg pltni)sp e‘f’tase;
c) coating buffer;
d) extraction buffer;
e) ECI buffer;

f) PNP buffer.

The following examples are given by way of illustration of the present invention and should not

be construed to limit the scope of present invention.

Example 1
Detection of Chrysanthemum virus B from Chrysanthemums:
To check the activity of kit, different varieties of chrysanthemum were checked using DAS-

ELISA. Samples were extracted in a similar fashion as described below in DAS-ELISA. At the
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washi ng with PBS-T. Yet another enbodi nent of the
present invention, the test sanples are prepared in
wore@roiioser plates by nmacerating infected | eaf PCT/RE2065/000389
fromplant with extraction buffer followed by dilution
fromlx - 1/150x of the original antigen. Yet in
; i tRi t 4 t : : :
s N oSy Tap sPecked Y ARCRAGE KR BICRUED! Ak, I rabphantivodics
were tefted hgmivest! tHeynemdy disogvered ablates/idading thedfolates sigeiiar tRubigan isolate
I1s. Yet.in an another enpodi nent of the present
reported G B Ve Fa PRI ORPLELIE 1190 RiPare 1S showed weak
eactior? i [ @hil ' : i '
iR i A1 ARG MRy B0 0 P v
isolatesvigstgd. e wistilts #BSuMm©eized in Eableahot her enbodi nent of the
present invention, about | OOM of about | ng/m
pni trophenyl phosphate solution in PNP buffer is added
DAS-ELISAhe nmi x. Yet in an another enbodi ment of the
resent invention, the reaction is term nated by
1. Blathsn@Vusolmmsnen TMf phakss ubergnarkla Orrafaoeted 1 $ith01 ¢k afopolyclonal

SRR L B B s ) 50 SRMI! oy o

hem@doxgen and anti body conjugate. Yet in an
enbodi ment of the present invention, the absorbance of
2. &bt plaisa werowashedifiye fisees wyiddPBS-T405nm f or det ecti on of

3. gg{ié%a%p %a N Eg\s;rpaB e{*eg'l\r/xgzjlle%tgﬁ%sglglr%g/égpf irgrggﬁgciq}opo?uffer. Several

I nventi on SO pr eS.a !
didities i wdre Qhadeoadrr@dpoidhgd) t@f1xCT S5 01 eI BT Ve U giBal antigen and

rising; a) polyclonal antibodies against

%@5%@%% ¥tiegs Vs (pavipd dgatwals st epinratitersis et doadisyg diagram
SALAEE 299 o i 1 )0 BRSO3 gpcn et

4. Waskp stepf frere repbated ahd oojnghtesialimidels s 60)en FOISurRY waBNdded into
ﬁ)gt\ifellllsl(lf(g()rp?/t\aireﬁ?. P%teg Qvgrepiggﬁ)%tnetd fj)ln ﬁlherg tatl Z? 7QCzaig% h?;?l?ig lng.

5. After washing the plate with PBST, the wells were loaded with 100l solution of 1mg/ml
p-nitrophenyl phosphate made in PNP buffer (10% diethanolamine solution adjusted to
pH9.8 with HCL).

6. After appropriate colour development (15-20 min), the reaction was terminated by adding
50ul of 3M NaOH to each well.

7. Positive and negative conirols were also made on the same plate. Absorbance at 405 nm
was measured for complete ELISA plate with a flow ELISA micro plate reader. The
reaction was considered positive if absorbance was observed to be greater than 0.1, which
was three times of the negative control.

It reacted well with the positive sample, whereas negative in the negative control sample. The
titration was found 1:10,000. t

Coating buffer: (0.05M per liter): 1.59gm sodium carbonate and 2.93gm sodium bicarbonate, pH
9.6

PBST buffer: 20mM sodium phosphate pH 7.4; 150mM NaCl and 0.05% (v/v) Tween 20.



ExtractiE)

be construed to limt the scope of present
Exanple 1 Detection of Chrysanthenmumvirus B from
w@kooysseshenuns: To check the activity of Kkit,PCI/IN2005/000389
di fferent varieties of chrysanthemum were checked

usi ng DASELI SA. Sanples were extracted in a simlar

AL

lme t

weak reaction wt

tes i.ncl
48 adibdip
bAE 0%

ot her

ed earlier

i nventi on.

%9i4ng the isol ates
{

and found

1xPBShend pfdagjusted &t Bed here showed a strong reaction wth

PNP bzﬁge'[rﬂ 'g

ol ates tes

£ TBASEET

P SR 2B e 30 ety B L FREAD) Mw24-
40,000, (WIgAyodiTneazids, St powidredicgs altementgradeell aghl®Stg Tneen-20 were
s BT RSE

ECI buff&: d@bessA e56.68 Piveebalagbbo
showe h

Aah8s azie e Hgﬁolbé& in 1000ml
e the

i sol at es whi

St Sy e SHTBAL SBomine ver

dissolvdden 880 diElle wast & Wikihe Weldadofo PU0KAa8ARH adjusted t0 9.8.

anti bodies (diluted 1: 10, 000)

in coating buffer and

then i ncubated overnight at 40Cin a humd box. 2. The
FHateswerewashed—five—tiraes—w i h—PBS+—3--Artigen -

S'N\z/%/aisvgrrlggar ed by macerating &%‘{‘l‘&‘% ﬁﬁ%ﬂﬂg@ _ using
extraction buffer. Several Rt | ons wer e avRference Kit

L CO'PE’I‘&)‘ﬁdi ng to I x-1/150x difftiti on of the |ofiginal

5 ant] LA Io0mof thedrfyted—ant Tgen—was_pipetted

" into wells of microtiter as per | oadi ng di ggram and

3. inciipated at 370C for two hpwrs in a humd [box to
allow coating of antigen inlwells 4 WAshiing steps

4. wer Begdpaaeed ari d conjugat ettt | uted 1:500)*in ECI
buffer s—added—into—the—wetts(+or+wety—Plates

5 et 8THAMAIEY for 2hrs at B70C in a humid Fox. 5.

6. At Bron¥admidign]t he plate w t hyPBST, the welTl|sy were
| ohded with 100OM solution of lng/m p-nitrlophenyl

7. phpSptmae &alguae in PNP buf f ef +( 10% di et hanol |atri ne

g SO C'un i:"'ré_UStEd to—pHIB—wth—HEL)—6—Akter

©ap #b%ﬂga(?‘é ol our devel opnent (15-20 min),|the

9. reagtin@dmpwas term nat ed by P‘@u ng 50m of 3M NaOH T 0
each well .

10. Shymal ++ I+

11. Chandrama + +

12. White Stafour +++ +

13. | Fish Tail T n

14, Pancho ++ +

15. Akita ++ +

16. White Prolific +++ +

17. Pink Casket +++ n

18. Dignity + +

19. Jyoti - -

20. Penny Lane + +

21. Jubilee ++ +




7. Positive and negative controls were al so nade on

the sane plate. Absorbance at 405 nm was neasured for
w@oooploeioes ELI SA plate with a fl ow ELI SA nmi cr o PCEIN2005/000389

reader. The reaction was considered positive if

absor bance was observed to be greater than 0.1, which

Wa$ a1 Mes of the nega g controt—ttrreacted
22'Wel Vta%ﬁﬁ the positive sanple w wher eas negat{ve in the
23.ne9&hnMe)control sanple. The+itration was [f+eund

1- 10 000 Cn:\fJ_nrrgghllfjr_er: ( .- 05 M per- IJ_'I‘PF\ 1] "_\ng

24-50( K?ﬁa%‘hr bonate and 2. 939m §od| um bi car bonate pH 9. 6
75 PBP f_%lra rer—2O0mMsodiumphosphate pH—74; 150 Na €
and % (v/v) Tween 20.Extraction buffer:| 1.3g

26. sociB&ﬁhi\alSSdhﬂhi te (anhydrous) | +20g Pol yvi nyl gy¢rol i done

{PVP) MAP4- 40 000, 0.2g sodiumazide, 2 powder ed
21. egé;Jaé/Iabum n grade ade |1 and 20]6 g Tvveen - 20 vverJe
5 ved T HOontom - XPBSTand—pH—was—adiustet—++%-
28. C]th[ffer 2.0y BSA, 20.0y|BPVUP 24-40, 000 dnd 0. 2g
L a

29. sodiufthazi de were di ssol vedJ Ln 1000nm T xPBS
adjusted to 7.4 PNP huffer] O lg magnesiumchloride,
30. 0. >§h§9@5hﬂbl’@2| de and 97n Jitét-hanol ani ne wer e

o Hred—1—800m—distitHeg—water—and—voel-dre—was—ade
3'l't M)ﬁ%’iﬂ and pH adjusted t ht9. 8. (-) = NegatJTve
32. reag% , (+++) =Strong reac¢tyon, (+F)=MTd feaction,
(+ ak reaction Exanple 2| Raising of antilsera
33. pur Nihegdkar econbi nant coat p drtFei n was used jJan antigen

£~ H rahhi t al t h\l_\J\th e—New
,,4 U I llllgal L(J.LI UI‘I*UI‘T [Cavav T IIthI Ty v.
34 ZeaPaW & ml e al bino rabbi {& approxi matel y i x nont hs
35. Ol h8odiS€d T o raise the hyperinmune Serg agai nst
CV tigen (about 100 ng per injection) was m xed
36. wi { WVliiteeihodssitladj uvant in the+ratio of 1:1 |and
L eted—byv—tworoutes—intranyscul nd

I II \,\,l. A2~ s > LA %L A4 AT ot

sub-cut aneously into the thigh nuscles of rabbits.

(=)= Ne@ht'ivget reh4Bnl Pﬂﬁggs%ﬁg %%Elgfforg '(¥we)aé\f?1 CP%QC’[\MII Kﬁ)egﬁﬁéﬁdr'egction

conpl ete adj uvant at i Aterv one
Simlarly third and fourth injections were given al ong

E ifth Freund' s inconplete adjuvant ( 1:1) at the
——-meam Y erval of one week. After two-week immunization

RaisingS6i@duie the animals were bled fromthe marginal ear
vein. The blood was collected in a glass
Purified recombinant coat protein was used an antigen for immunization of rabbit. Healthy white

New Zealander male albino rabbits approximately six months old were used to raise the
hyperimmune sera against CVB. Antigen (about 100 pg per injection) was mixed with Freund's
adjuvant in the ratio of 1:1 and injected by two routes intramuscularly and sub-cutaneously into
the thigh muscles of rabbits. First two injections were given along with Freund's complete
adjuvant at the interval of one week. Similarly third and fourth injections were given along with
Freund's incomplete adjuvant (1:1) at the interval of one week. After two-week immunization
schedule, the animals were bled from the marginal ear vein. The blood was collected in a glass
tube and allowed to clot at room temperature for an hour. Subsequently, glass tube containing
clotted blood was kept at 4°C overnight. The serum was collected using pasture pipette and

centrifuged at 5000 rpm for ten min at 2-6°C. The supernatant was collected and stored at 4°C
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tube and allowed to clot at roomtenperature for an

hour. Subsequently, glass tube containing clotted
whb@oa13ess kept at 4C overni ght. The serum wasPCT/IN2005/000389

col | ected using pasture pipette and centrifuged at

5000 rpmfor ten mn at 2-6C. The supernatant was

after acﬁf?ﬁ%gi%%ge%?ge f |t g Lc%g?e a@&cg&})%% %Sf/gV)C %IOI % egtg]g\%gel geerum booster

injectiongmiene divemsben2) é et INsvedky eft@l Weninftial Ligjecdéhn, arvt %?erence and
s.after the initial i njection. For reference and

Kk
Seromg%f Spting antiserus fordgER ¥ ivas peeqursd isom EeRadudES Ar ocur ed
from Bi oRad, USA. Purification of Antibody (Separation
of 19G from whol e serum): A) By Ammoni um sul phat e

Purificptiec bpAntibodn(Separddicsi of Ip€dfromivehiolé Seriinl): was added to
%m of, cru antiserum 2. Slowy drop wise 10 nl of
A) By Ammoniym sy ¢ DFeSRIERtO™ NI um sul phate (Sigm) was

1. @%@med%@erwm m%%ﬁé’cﬁie}i 1 e R JHRARE aﬁﬁéegﬁmng 3. After

stirring, it roomtenperature for about 1

2. ﬁl_wrly didpewise d(Imi ofg'lwtrhhuadcsatusdtecu btinfopped sulphsie ¢SignANtvas added
bec e of reC| itation of anti bodies i.e.
int ?W?‘?péﬁn SUFH% ri fuged at 9000y for 15 min

3. @Ji'@r @ﬁx@i@lgpitt@ésekéfs@ﬁt VEoRD aﬂ&%ﬂrezfomabgﬁt lhﬁéuflr FHE ‘?Qﬁﬁtﬁhg solution

PBS. Washing step was repeat hree to reno
sheaild appearsvisdoua amd plioudy bedap#eaif@reﬁpna‘ﬁlona)lf Ialytlbodws ie. IgG

4. Eol%%o W3l t%@&eﬁgi?%bﬁfg gor ’@Frb ¥ Hgg#pﬁtg%g&gﬁq%ggleggw@ 2 ml of
Hélf—lstb@@ﬂﬁ?B’SerWa%lhg“s% 'Vs)&s are%%l/e[c)lt hate fiinadl fo remove the traces of

concentration becane 1 ny/ . rea |ng
agmenium gilphaig. al i quots aI ong with 0.02% w v sodi um

5. BpfF RSl TrlePled 18T mne alboEoPBE = 10 gm

6. NdW was rBealredt a BavB¥n flfo'fmi@ ¥mchr onat ogr aphy: 1.
Protein A - sepharose (Sigm) was swelled and packed
7. ihe anfélaqdeﬁmwe@ difed) i aveay tas iiedl epndenieafitnl bépamtei bmg/ml (0.D.

vvas di l uted and passed through the
F&{{hﬁ]gr% Wi t rﬁ/ﬁHegul ated flow.

8. 1 ml aliquots along with 0.02% w/v sodium azide were stored at -20°C for further use.

PBS (100 ml): Na2HPO4.12H20 = 5.8 gm; NaH2P0O4.2H20 = 1.0 gm; NaCl = 8.76 gm.

B) By affinity chromatography:
1. Protein A - sepharose (Sigma) was swelled and packed in a column.
2. Column was washed with equilibration buffer.
3. Serum was diluted and passed through the column with a regulated flow.
4. Unbound proteins were washed with PBS until no more protein leaves the column (it was
monitored by spectrophotometer).
5. Bound protein (IgG) was eluted with the elution buffer.
6. pH was neutralized with Tris HCL .
7. Column was regenerated by washing alternatively with equilibration buffer and storage

buffer. Then the column was stored in storage buffer at 4°C.
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4. Unbound proteins were washed with PBS until no nore
protein | eaves the colum (it was nonitored by

wa@p@chtophot oneter). 5. Bound protein (1gG waBCHIN2EH00389

8.

with the elution buffer. 6. pH was neutralized with
Tris HO. 7. Colum was regenerated by washing

PR oAt S e ctogfnal o0 vl ! B

PBS é@o&nl)Eth@P@m 2HQ®|=Y§ 8Gn; Ndmcﬁgﬁllmk 1%%:@'1@01 =8.76 gm.
stored at - Cuntil used further. PBS (

Emamm@nomzmﬁ@(smﬁm WM@H@@SM@I@M NaCl 8.76

Beg® it NsBhrRR A3 B g rkiso MO Sl 6. 05 1
TheoR badtr: cm&ﬁ%uapbio@h@ WOt @15 Mufies 5 CH3COONa -
0.05 M Nad - 0.15 pH 4.5 Preparat|on of anti body

enzyme conj ugat e (u5| ng al kal i ne phosphatase): 1. 1ng
h hat ase dissolved.in 2 m

Prepar%‘$°“p%*f Pl Ry BHATE B D08a AT s phBERARGL  2506

2.

e AW

N

IS trngdf alKdER€E [ShospBstatdSatnd)ovds igss6i0kd i Dliof paHEE Anti¥dMies.
ke the final concentratjon 0.05% and m xed wel|.

@reSh ﬁlqﬁ\%@ldFMb@é‘é’@ staek,r Merek) avep edded i theosolution: & syxh a way to
Vi 4. After 4 hrs, it
DR T DB B BEBEE SR 5. The
. hresimubate amsmmlpeﬂtdrwf&el kLA fhiad Bro®hcoraik bvabPBSveloped.
and finally dissglved in 2 m_of half strength PBS. 6.
BB herssé masrentpthecd af ¥ERe fo?Gmig/ M and sodi um azi de
9 t
T?? @-38? {%t%vbs’as%fﬁ%%fvgité@ 4éﬁ%‘a1fr§trlrﬂrﬁ§t% %}?Qﬁ: v ss% efi fn 2 ml of
hrflfsafehgmm phosphat ase conj ugat e: Act ivity of

t checked DAS- ELI SA as described in th
£ aumf B an BSE P eralmd pEbHadiearidado B103apinpers dissolved
hﬁt ﬁgenhwts@eﬁmtfé \ffewésn&oﬁsgv Vel m}; %§eha”d titrated

t oo. Advant ages: mai n advant ages o e present
i nvention are:

Evaluation of alkaline phosphatase conjugate:

Activity of conjugate was checked by DAS-ELISA as described in the examples given in

complete specifications of patent using known positive and negative samples and titrated too.

Advantages:

The main advantages of the present invention are:

1.

Chrysanthemum is among the top ten cut flower crop in domestic as well as in the
international Floriculture Trade. Since it is severely gets affected by CVB that reduces its
flower quality and yield and in order to develop the disease free propagating material and
selection of healthy plants by using indigenous diagnostic kit are absolutely essential as it
helps in the plant virus management.

The kit being polyclonal in nature can detect all CVB strains.

The kit can detect the CVB in different Chrysanthemum cultivars giving more strong

reaction compared to the reference kit (Table 1).

12
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1. Chrysanthemumis anong the top ten cut flower crop
in donmestic as well as in the international

wo-b@riociwBg ure Trade. Since it is severely getsPef/in200x2mo389

4,

9.

by CVB that reduces its flower quality and yield and
in order to devel op the di sease free propagating

erial and sel.ection.of health |.ants by usi, . . .
TR iRisofensaets S5HGa RpfmaliCadot otuioat Gmbduiristy togs in activity
WhildeWi®nigonkhts oPHRNE Mt Rit ABRPGYTRMred & -20%€ kit
bei ng polyclonal in nature can detect all CVB strains.
Brificpdorkjof therexgesserst protein GuBanaes dhe frarintand continuous supply of
§Hr¥santhenun1cultivars gi ving nore strong reaction
ébﬁﬁ%red to.the reference kit (Table 1).4. Al the
TIHEBENE Bh sndddenbliedikiiostaRithie codt@ffeetiritod0C W t hout any
appreciable Toss in activity while few conponents of )
Theedipgostiekit devdlepedean be gseskios sgeeningthe-vimsdreesissue culture raised
Iﬁ (fication of the expressed protein enhances the
purity and continuous supply of antigen. 6. This being
Hit diaghoged ki dedkilagiiashibe dsed in wrileedaidigf fhedideuse dpddmiology and
7. The diagnostic kit devel oped can be used for
YesasetorergsingeriYBs free tissue culture raised plants.

. " | 8

Elhe ddg%ogﬂmaﬁ? gec‘{él’l]%)egcgn de \ﬂ?éd%?glr&sgﬁggﬁorgﬁgg a)iegtgra %%d weeds.

andi n i sease epl dem

10. € UBediagostig kixf hds\Vih apblichtien dh pimosjub@nking tidsviedlsipgdn export and

11.

can be ysed for virus nonitoring in vector and weeds.
IfﬁpnégéﬂHW%ﬁﬁ%§WP€-kit has an application in plant

oy S f. ,
O R Ge kitns PRt vl TR canemum munsery:
application in raising virus free Chrysant hemum
nursery.We Claim 1. Prinmers useful for detection of
Chrysanthemum virus B (CVB) in plants, conprising the
foll owi ng sequence: Sequence |ID 1: Upstream pri mer
ATGCCTCCCAAACCGGCACCAGGTGAT Sequence | D 2: Downstream
primer TTTATAATGICTTATT ATTCGCAT 2. A nethod for
detection of Chrysanthemumvirus B (CVB) in plants,
wherein the said

13
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met hod conprising the steps of: a) providing a
purified coat protein of CVB by using designed priners

woRoogetpeesnce | D 1. Upstream pri ner PCT/IN2005/000389

ATGCCTCCCAAACCGGCACCAGGTGAT Sequence | D 2: Downstream
primer TTTATAATGICTTATTATTCGCAT b) preparing

We Clapol yclonal antibodi es agai nst CVB coat protein

ained fromstep (a); c) perform ng direct antibody

. BARW @B 'F@ﬁ’d@edtﬂoﬁ@ct’lb RIARSRIDERLs BIERR) (DARnELLRAWrising the

for detection of CVB. A method as clained in clai
follqyingeaneica: t he corrpl ete coat protein of CVB is

from rose. usi ' d [ Vi
g@e{égnece 5J113t eaﬁl Weshi o 5%€@FWAARE%8AE% é‘gTeAT
Bd(uchACCAADCWEREAGCH R CRTT A AUETGEC TPAZ TATHYWS AlTeam
pri nmer TTTATAATGTCTTATTATTCGCAT 4. A nethod as cl ai ned

. Prmgihadl oo detpetiamnef ErvseméeronplisseB (6XB) pr plasith werein the said

% LS S ce | D having No. CAI51623:
@ﬁg%\%@%g%%@SPPHPARTAEEARL RLAEMEREREQEQSLEEMN

S a) providing a purified coat protein of CVB by using designed '\ﬁmmers of

NTP ARNI SRLTQLAALLRREQTNVHVTNVAL EI GRPAL PNVRGDPTNM

YSQV V96 kb GRY esigerasioesivid /Al EECAE %@ACQA@@TGAT
C SR EVheRAE pH B N R rTATTCGCAT
LQOYPRS WMXW@MMGB&%MW%&? ﬂA?ﬁMtep (a);
TYK KANNNDTFGNF TGGERQGPAI HNNLNNANNKTL is ¢

i %ﬁ*%\%ﬂb ProWch snzEns 8%%%@@5@8@% assay (DAS
st rai EL@A Zod- de{%ctliﬂx peEYRd as clainmed in claim2(a),

wherein t e opt i mal  expression of CVB coat protein is

. dhaeied s thifed in ol PES wheaeantlicatomplett cadioptbtein of CVB is

ten%ﬁ%ﬁture 25 deg for 3.5-.4h. 6. A nethod as
i T reqeaﬂsmgz{e%gne QREPEISMaYINg 3y ur i fi cati on of CVB
Q?&n&:"l@ pi mpsm%amfrfm@%m@c@mddEAK@@MG@ﬁb@%dGGTGﬁT

as claimed in claim2(b), wherein
PemvanteZit 2:0RomstredbbprimenT €T ATAA BHTGTTATTATTCGCAT

. A method as claimed in claim 2(a), wherein the complete coat protein of CVB

comprising sequence ID having No. CAI51623:
MPPKPAPGDNEGNASGSTPTPSPPHPARTAEEARLRLAEMEREREQEQSLEEMNS
NTPDDDARNISRLTQLAALLRREQTNVHVTNMALEIGRPALQPPPNMRGDPTNM
YSQVSTDFLWKIKPQRISNNMATSEDMVKIQVALEGLGVPTESVKEVIIRLVLNC
ANTSSSVYQDPKGVIEWDGGAIIADDVVGVINEHSTLRKVCRLYAAVAWNYMH
LQQTPPSDWSAMGFHPNVKYAAFDFFDYVENGAAIGPSGGIVPKPTRAEYVAYN
TYKMLALNKANNNDTFGNFDSAITGGRQGPAIHNNLNNANNKTL

is cloned in pGEX-2TK followed by transformation using E-coli strain BL 21.

. A method as claimed in claim 2(a), wherein the optimal expression of CVB coat protein

is checked with 0.25-1mM IPTG concentration at about temperature 25 degree C for 3.5-
4h.

. A method as claimed in claim 2(a), wherein the purification of CVB coat protein is

carried out by the known method.
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four times with purified coat protein of PNRSV
obtained fromstep | (a) and Freund's conpl et e adj uvant

wo oovloesosati o of 1:1 at weekly intervals. 8. AP@EIN20GS/000389

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

as clainmed in claim2(b), wherein the route for
i mmuni zati on may be intranmuscul arly, subcutaneously or

intravenously., 9. A od, as, clained jn.claim?2(b), .
6&4{8?‘_8? " et %1@%"_5@%%%% B AMAAN{ZE QT lraeabgt% )ér_e carried out
Rt ahtds RAtY Judifiah c@ﬁtﬂrg@ﬂi §SPRAS] Zﬁtz;cgigé/c\%ﬁ%ﬁﬁteﬂtrlﬁ%ehﬂd Freund’s

10. Arre_tho as claimed 1n claim erelrn
puhplele edaivarinn itzodtie of hdat metklgUBeolst protein are

ﬁgﬁ%&%’gggsf %Fagflt gnfﬁgtigqmaﬁﬁ}, g\t’nlge)vr\gm ¢ ?&%]%p tfﬂre %r%fmuﬁization may be
HitremotdulLly, BlRuRRedisty S0akSknbhd Pol ycl onal _
antibodies diluting in a coating buffer in a ratio

fAanefaed py eleimeds goclaim @0, ibetei 1blbits- e thileveaftanalshiontp days to
i.th PRSI 12. h | ai med in claim2(c),
S ePhelohat e e lRbiEE o eRiay i n miorot it er

Almdthed By clameslriatdldo 2(bY,aetiepsin Higapoly¢isa antibdePh@Mst CVB coat
with extraction buffer followed by dilution from -

arotesrace prrifipd frepy e semumebit knpevi meBods\ net hod as

| A [N Lm: 2( &) repn the mecrotiter, plate is .
B L8017 s i 15T oI RERRAAED RS e v
padydbhadwintibediendilatingaiit & gemingnbife iwed kdio dbhgedAroBRE DB00-1:1000

g)gl cl agmsd i.n claim 2((,:%1, wher ei n anti body conjugate
PHFHEY 41 Bresvagusg WithPBSEEl buffer is added in the

A3 0SB PR 5001500 L 0e LB micoi

HBSs Dy rMicerabingehfeottdasafcligiengdn plaﬁ{h ﬂ/iitl’(} egﬁtﬁktiorvh\lb@ﬂf@i llowed by
out | OOM of abhout | nmg/m  p-nitrophenyl phosphate
%&t’lﬁ’flif ilﬁ-;bf\&ég}gg%ﬂ)g,orqggiaémni n the nix as clained

An&h& 49 c;:rzf‘ime@iefn R B0 Wifdfeif iR rgﬁg%/tlt% ogg%t%gméég%%ted overnight at

wherein the reaction | termnate
gont 3L fabowed BivwssiGhE &f lkrw ddatidg offamiden inkheawellsyel | ow

bR ke B TELNNLES LB AR DL D e 2
BORCUEIEFS is added in the ratio ranges between 1:500 to 1:1000 for a period of about
2hrs at about 37°C followed by washing with PBS-T.

A method as claimed in claim 2(c), wherein about100pl of about Img/ml p-nitrophenyl
phosphate solution in PNP buffer is added in the mix as claimed in claim 14.

A method as claimed in claim 2(c), wherein the reaction is terminated by adding about
50ul of about 3M NaOH after 15-20 min to obtain yellow color produét.

A method as claimed in claim 1(c), wherein the color product is antigen and antibody
conjugate.

A method as claimed in claim 2(c), wherein absorbance of colored product is measured at
405nm for detection of Chrysanthemum virus B (CVB).

A diagnostic kit useful for detection of coat protein of Chrysanthemum virus B (CVB)

comprising:
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18. A nethod as clainmed in claim2(c), wherein

absor bance of col ored product

is nmeasured at 405nm f or

waledoeoriosh of Chrysanthemum virus B (CVB). 19.P@&I/IN2005/000389
for detection of coat protein of
Chr ysant hemum virus B (CVB) conprising:a) polyclonal

BUSRR FRoARE, AEind A SRR el (V8) b igen i plans as

&Iallﬁfé]degcmﬁliz al kal i ne phosphat ase;

di agnostic kit useful

d) extracti on buffer;

e)

ECl buffer;

conjugate labeled with alkaline phosphatase;

coating buffer;
extraction buffer;
ECI buffer;

PNP buffer.

16

c) coating buffer;
f) PNP buffer.



