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these designed primers, the complete coat protein and movement protein genes of rose isolate of
PNRSV were successfully amplified, cloned and sequenced. The sequences of complete coat
protein and movement protein genes were submitted to EMBL database. (CP - AJ619958, MP -
AJ697737). PNRSV has been reported to be more prevalent in rose than other viruses (Wong, S.
M., Horst, R. K., Langhans, R.W. (1988), Symptomology and occurrence of Apple mosaic and
Prunus necrotic ringspot viruses on rose in New York. Acta Horticulturae 234: 437-450) and
also in Prunus (Moury, B., Cardin, L., Onesto, J. P., Candresse, T., Poupet, A. (2001), Survey of
Prunus necrotic ringspot virus in rose and its variability in rose and Peach spp. Phytopathology
91:84-91). PNRSV is ubiquitous in rose and adversely affecting the quality and quantity of

flowers (the flower quantity was decreased up to 25-30% as compared to the healthy plants),
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Thomas (Thomas, B. J. (1981), Studies on rose mosaic disease in field grown roses produced in

The United Kingdom. Annals of Applied Biolology 98:419-429) observed that chlorotic line
patterns, ringspots, or mottles are generally induced by the cherry serotype of Prunus necrotic
ringspot virus (PNRSV), while an apple serotype (dpple mosaic virus, ApMV) causes stunted,
distorted and puckered leaflets on roses (Thomas, B. J. (1984), Rose mosaic disease: symptoms
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necrotic ringspot virus in rosaceous hosts by enzyme-linked immunosorbent assay. Acta

Horticulturae 94:329-332). Wong and Horst (Wong, S. M., Horst, R. K. (1988), Comparison of

antigen and antibody-coated enzyme linked immunosorbent assay procedures for the detection of
three isolates of purified Apple mosaic virus or Prumus necrotic ringspot virus. Acta
Horticulturae 234:249-256) established an ELISA system to detect PNRSV in rose and compared
the sensitivity of antigen and antibody coated ELISA to detect PNRSV in crude extracts. The
antibody coated ELISA (DAS-ELISA) procedure was found to be the most suited for the
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PNRSV has a very wide host range, has many isolates with different biological, serological and
molecular properties. Polyclonal antibodies failed to differentiate among these isolates of
PNRSV. In order to differentiate the various isolates of PNRSV, monoclonal antibodies were

used and the virus showed high serological variability. Thirty four serogroups were identified
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vascul @4 RS SROc At um 3 in Bi@t Rilfost all-cortical parenchyma cells of the petiole and
stem, but only a few root cells showed silver labelling. Within the parenchyma cells the labelling
was spread throughout the cytoplasm (Giunchedi, L., Poggi Pollini, C. (1989), Localization of
Prunus necrotic ringspot virus antigen in peach tissue by immunogold-silver labelling. Acta

Horticulturae 235:191-196).
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of Prunﬂseﬁe%%tﬁq ih pgﬂlz%ﬁﬁ”w%od%’ ﬁﬁﬁéé' Rfurhd] 98 V@roﬁfg‘i’ca@ MQ@M&%‘?H 35-141).
ith | -cortical parenchyma cells of

pith.
Multlplqu"le?Cél awrad abpeawred futthodétyctmnf dwlifferont velses ish @mg@ reactwn This

techmqt} B\éﬁe E/?r:;(gs%aﬂgv% g?r %t eﬁcg% ﬁg le@aor? Elgap(z%;rrlt%o‘gfeuglslﬁ] rtmxed infected plant

(Mekunﬁq}urmhﬁé%m SLA,, Aeed, F20BHdYzi, T; WikB&&bhn, quca¢¢ma§ i®NSedgley,

Brunus necrotic rin ot virus anti gen in peach
M. (20&305@@@p@}50nmﬁﬂb@dl and %{[’p RCR | fapdid dqig:tloAcqfaPrunus necrotic ringspot

virus arﬁ?rugegl ary. % e%s)2}r315 191@\?19%221‘1 ?P{f’sﬁ 9y oglgr% l %oﬁjoglcaaq %\Iletﬁ% 114:65-

69). ImieAd tagtare! FON-POR (ICHET-PEIRY Gl drenindfin Cbindinagen &ith hedted PCR is even
infected plants. Wien reverse transcription polynera

more seg¥itiyhior sackINBAV( Rhitptomy efpris w14 ippongéstenciss mb sretiandgrd IC-RT-PCR
were ovteg%m%er;yefé Fh%&% ékc? BER, TR %ﬁ%@do%g gettegtx&elé;rﬁ{rge orders of

sensitive In case O

magmtuBaﬁEBﬁipareS with DA(-S-EEISAS ;forEthe deettiqz af PNRSV W lehves (Blelpurea, P. R.,
Col l'i ns Sedgl ey éZOOS%m npari si on of
TobordaR sResPRIPRTBONLf Brcttie Reted TPROPIITA SEYRSHY Eanscription-

ot O BT iy PR B8R o
necroticT iggdgbt PERs W@ pearhe dodrmal Vivelogehk dMetioadsod5:93-100). PNRSV exits as a
number of biologically distinct variants, which differs in host specificity, serology and
pathology. The use of type-specific primers that amplify a portion of coat protein gene in a
multiplex PCR protocol permits rapid detection and discrimination among different PNRSV
strains (Hammond, R. W., Crosslin, J. M., Pasini, R., Howell, W. E., Mink, G. L. (1999),
Differentiation of closely related but biologically distinct cherry isolates of Prunus necrotic

ringspot virus by polymerase chain reaction. Journal of Virological Methods 80:203-212).



PNRSV by the anplification of two different pairs of
prinmers yielding a short and | ong product,

wo empeciosyel y. The rel ative amount of short prpdIEN200%E0390
hi gher than the | onger product. PNRSV was detected
better in plant tissues with a |ow virus concentration

Non-lsofo®1c9 molevuR HybbldBatien tehnidue Wi hishi el ifoP tf deledidn of PNRSV
product, whereas the | ong ]Er oduct at hi gher virus

(Saade, Ms &@@nemogne‘iancwz-NNwOe Ai A, HerramgpMgel, Mgta, (Ag@z)Terhzzl B.,
h f9
rts, 0807 Sy ks B BSRRLSHNG el Bl e e o

nomsotc@luﬁrihsleculﬂu rhlyahdmindﬂ rafdl Oglun@lleﬂvﬁém%strzﬁﬁcﬂ&ﬁml%%)ymerase chain
was al so used for, the detection of

reactwndPW@Wél?ﬂlogy moegm Iy ag) angther fechpiquerpartis jngckeiscanid Weﬂces of

st G5 AR PO O O SPREELOAD A B i
nboprob% calléd BRolyrob&. for Bey dazation of.a ndMlﬁdrhﬂ“%@heﬂs suMhltaneously (Herranz,

I ns, Sedgl ey, .M _(2003), ari son of ELI SA
M. C., %@LWNQW% Jr A-paviFitiacks Salles \br@ﬁ » REBRIgAnegus detection of six

sone SHNIFERD 154 SO SRR TGt o

‘Polyprdbﬁﬂnmahmﬁ\ﬁ:rdoﬁ%alﬂ@&h@dﬂSRT4936}§) alone and in

s DERCELIR, Bkl BT SE i Tl hvifigoncdieo e suibl

techniqueB 8o Qfet"é@fj ?N‘ﬂ{g\gﬂos@%d"\@cﬁ@r QYEE GRTRCRY ItfRﬁ(ﬁ@BRd nucleic acid
nested PCR. The later inproved the detéction by three

hybridizetigtears tiof semsigive tosudhetocrbtqnaﬂled/lms bht ﬂbé@-lﬁqm&ﬂsobhrsutdted instruments
det e t | an f P

which axe o nE%FS%\A%aV%Eb eéasg)étenslgzelﬁus?c&ggltjle diagnosis of

viruses inﬁ@'&‘ﬁﬁ@ Q@&t difdeoth@fvc%'h%ﬁeﬁcfaﬁ?ﬁ&lbbﬂidt‘?ﬁ&%' INERH AREGHAAIHBps, geranium
reactron conbi ned neSted PCR greatly increases

etc. because thise e quiek metmldal,rﬂasy eperéaring can hg spust evenrindieldconditions and

v o R o O S B8 G BO0 6%, Rd Ohp CREY

ObjectsWitBdindehfign:s 1 n host specifici ty, ser ol ogy and
pat hol og tyth The use of type-specific priners that
al

The mam@bjpcftyo paresenhisofo proatdeiruReb rusg@ﬁéon detection| ofi Ptuaws necrotic
ol permts rapid detection and
'lngspor‘:’?ﬁ)(‘:gllir?llE gr%aﬁ%tl on anong di fferent PNRSV strains (Hanmond,
AnotherRdbjdbt of eom8senb invédntidd is tBgsdde a MethddReldetecMbn 6F Prunus necrotic
Mnk, G | . (1999), Differentiation of closely
ringspot; Wyt Y PRHS BY 1Sty Beignpd pramens csefyl efio ;ﬂere@ap%tOéstus necrotic
rotic ringspot virus by pol ynerase chain
rlngSpo}D&mgﬁ?gﬂﬁ&Jour nal of Virol ogical Methods
Still andfkkr 20fc? d2heNeesehsintontion 806 pmvidey a Biwbndstic Zad iseful for detection of
techpique was al so used for the detection of PNRSV
coat PrO(esaa%@ﬂnm neckpiaG [ipggot virus wpltez- Navarro, J. A,

Summa Znvlticy:: Mrta, A, Di-Terlizzi, B., Pallas V.
aneous det ect| on of the three

The presérmnnvanusaselafefsetota ngtisidofoe detagtion tof @anidynecrotic ringspot virus in

plants using desined primers of
Sequence ID I: upstream  primer AACTGCAGATGGTTTGCCGAATTTGCAA
Sequence ID 2: downstream primer GCTCTAGACTAGATCTCAAGCAGGTC;



noni sot opi ¢ nol ecul ar hybridi zati on and nul ti pl ex

reverse-transcription polynmerase chain reaction.
wehyropmshol ogy 1330-1336). Li an anot her techPCTiIN2005/000390

partial nucleic acid sequences of different viruses

(i ncluding PNRSV) were cloned in tandem al |l owi ng the

It also ré1¥tes RESHiGgRstia kithis M Bfot PRBEAPEr @t protbin HOPYRIPRR ot cQingspot in
the detection of a nunmber of viruses sinultaneously

plants c¢rrprisingiz, M C 5 Sanchez-Navarro, J . A, Aparicio,

F. Pal | V. (200 Si nul taneous .det ecti.on .of .Si
D R plifiodifs AGERE rpn R LB R R0 Y E B BPoreh i blbacs
b) &b&‘xﬁfgiafﬂlzwlémituaikﬁgn@th{\s/gﬁéi@seEi boprobe or ' Pol yprobe'.
Journal of Virol ogica t hods 124:49-55). Thus
c) @agngbwféx; EM IEM RT-PCR | G RT- PCR and

i d] jon are the suitable techniques to detect
d) %M&ﬁfér

n rose and other crops. RT-PCR, |C RT-PCR and
e) BOrh¢te; acid hybridization are the sensitive tools to
detect the virus but these require sophisticated
f) PNBorffdent s which are costly too. So, uptill now,

Detailetﬂilas%@i %}4% k@ﬁ ﬂw%&&p,si vely used for the diagnosis of
-————WWTTEQ%rwﬁﬂ%ﬂéiTmths% and other commercially

For the ipiqposé afidevslopsentidfe dingiuatié kit tise, cdngyiste wer prokdimo€PNRSV was

. _because these are qui.ck net hod eas o perform can,
amplifiqfropg sepedising designeeprimers ﬁ%ﬁttww?f%araﬂlaiyy&ﬁ%cgaglﬁte coat protein gene of

PESVECAEC S gt e AP BEn S SRURLLEEL Oa bl e ensy
of the Anplicom. Nt okgse tienotlohérk ipfrasernh PGEXLTK mnddE.cplii steris BL21 was

useful for detectiaon us necroti.c. ri ngspot virus
wansforfad iy 86 RATHEROBPER TR T FALEHe Hohtit ool gene of
PNRSVI ThR&ptel§ioR c%ﬁ&hlﬁgg? fiRE iﬁi(gIcﬁﬁﬁ !t&ﬁp%i‘at%[‘é‘ A4S 1PBG! &rlcEntration were

ringspot virus in plants by using designed priners
standardizef fof opmalletpeessioornidINIBVirvost preteintlihe aptingd popressionuwas found

o~l N Pl ants. i 11 another object of the present .
at 30°Clafhg 4 A TP eomgPAeE: el potin Mo St purifisd from 250mi
culture. 4B @ Rabbis flercCORh imAin®ied @ficd bt NeekIPafiteBlalC with "ABRGof purified
virus in plants. Sunmary of the invention: The present

protein iwithe Fteuod's rcomplase atmvantinédersy Katockjed edt i ZardiodndPRajauBam. 2002.
Developgﬁt?r{tfg({fis 1&&0%%% %@L@\éltﬁ%ﬁiéegtggjssf Eg%gﬁlzj %H?cﬁ%%%iazncegirus. Patent file no
76/NF/20&T 6 Gt drh ety T dnldiChdutaneously and once intravenously with same
amount of protein in Freund's incomplete adjuvant. Rabbit was bled after 15 days, antibodies
were purified from the serum and stored at -20°C.

Accordingly the present invention provides primers useful for detection of Prunus necrotic
ringspot virus (PNRSYV) in plants, comprising the following sequence:

Sequence ID 1: upstream primer AACTGCAGATGGTTTGCCGAATTTGCAA

Sequence ID 2: downstream primer GCTCTAGACTAGATCTCAAGCAGGTC

Further, the present invention also provides a method for detection of Prunus necrotic ringspot
virus (PNRSV) in plants, wherein the said method comprising the steps of:

a) providing a purified coat pro;rein of PNRSYV by using designed primers of



Sequence I D 2: downstream primer GCTCTAGACTAGATCTC
AAGCAGGTC; It also relates to a diagnostic kit useful

wo evo7@etoect i on of coat protein of Prunus necr oPCT/IN2005/000390
ringspot in plants conprising: a) polyclonal
anti bodi es aga'inst Prunus necrotic ringspot virus

stlszekn&r ofr®i N: | RpRleaft Spfhef megﬁbga?ghgﬁmwmﬂwm

al kal i ne phosphatase; ¢) coati extraction
Bedupree; ID53: de@instyednt primef GOMNIT AGACTAGAECACKAIGCAGGTC;

i pti f.the i iQn: h f
0) prepfydii pafloel Gritoiea BArGRt [ VRSY . cooh dreBiipPBRE gotem siep (2 o
performB{0liRédd BtibsNRMMANAEH 8iBnid ligiebdl P RSAHHE hfidy (DAS ELISA) for
desi gned priners that would anplify the conpl ete coat

detectiopiod PRIRPVgene of PNRSV. The conpl ete coat protein gene

s..t he gned and sequenced to confirm.the | Lt .
tn an efffSqingR0qE IR g AT iniRGN G CopBirBatias erithd ot PRRSV & ampiifica
using dR{n¥d fithedyhvingopl i strain BL21 was transfornmed with

t he reconbi nant pGEX- 2TK vect or cont ai ni ng t he coat

sequencgr otl®) n dene of UBHREY. TTENURANEESCHGATAGTTIISHLCEARITIGCAA

[ ti .at '

sequenc 1B b IR BHALHG e 1A AC PA SR ARG AT

In anofhedlegibodinldh® ofphé FRseXBN&&fNY tharesmpletencbad tpraeBCoPPHRSY with
at_ I mM I PTG concentration, the expressed protein was

sequenceBr3: purified from 250m culture. Two Rabbits were

RS R AR P v

PQPVVRKMEEWT VRGRVIPPRIPRGY ¥ HINHREY NRRTBARGIY LWL TTLPQLMGQNLTL

R N R e

FARTHRAPHIFIRTE VA& WRUI)YWQSE%?W@@W ,IYVBE%L‘mig?is cloned in
i ntravenously w th sane anount of protein in Freund's
pGEX-1TK ufjpivetdyadinsfoanhtiorRadity E-colstrbine®l, 2Tt er 15 days,
ant i bodi_es. wer e rified fromthe, serum and stored_at
Further 15 §ingsmbediget %pg% DresEnth FERAN, the, oRtimgh eHERF e sl PNRSV coat
ori L . ' . ]
protein BIGHIREH 443 DISL0 DAML H0F G Foh @i or LA HMIS: ARMRRIGE 30 dogree C for 3
3.5h  follow ng sequence: Sequence ID 1: upstream priner

Still in aﬁ%%bo&ir%&%&rpresem m-l\-/-!c-x-lrtlon, obtained coat protein of PNRSV is sequenced by

known sequencing methods.

Still in an embodiment of the present invention, the purification of PNRSV coat protein is carried
out by the known method.

Still an embodiment of the invention, the immunization in rabbits are carried out three times with
purified coat protein of PNRSV obtained from step 1(a) 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 PNRSV coat protein.



Sequence I D 2: downstream pri nmer
GCCTCTAGACTAGATCTCAAGCAGGTC Further, the present

WO naveiiosn al so provides a nmethod for detecti oPCDIN2005/000390
Prunus necrotic ringspot virus (PNRSV) in plants,
wherein the said nethod conprising the steps of: a)

Yet in apranythert ¢igbalimemit Jfitiedpresst investidi, thedfol yYNIRY afkibodsdsigainst PNRSV
desi gned, pri nmers of Sequence I D 1: upstream priner

Coatpmm_ eaprrhecemurromwn Betgdhce 1D 2: downstr eam

ver ol B S ACRELAGHIAAOEET gl B OB e it potcon

antibodieb tiHutidinfar eatisg epfféei;a rajio pagbofromng500-1 4000 fsltoweddyy 4-5 times
: sanﬁlﬁﬁgghgenzyne I i nked i mmunosor bent assay (DAS ELI SA)
washing it ebtion of PNRSV. In an embodi ment of the

Yet anoﬁﬁ&se?ﬁﬁqd%rﬁée&grﬁfi tHE é)r%sggtl HOER L nd Rt F}gﬁﬁ%@ bl @fgagléﬁe%y microtiter

is anmplifti usi n gned priners ng a uence
plates by Endceratipg tinfeetetd feaftBsuRACTHEQAGAMGET SRECECAATTIECINdwed by dilution

S nce I D 2:. downstream ,
from 1%?#9@@%&%@%%@@0 In anot her enbodi nent
Yet in a%ﬁ%%x{‘/ﬁn%ﬁ%@ﬁﬂof'tﬁ%’ﬁ@%ég@ ghveﬁtri‘&l, SRRl ESReCHRHe iPIRUGIEH Hernight at

wi th sequence

about 3 WCRIONe bASBSRETKKCPNDALVEORAQERY ANNRNRIRNPNRVSSGVGP

. AVR . . ] ) . . .
Yet in 33 380§e¢% (EROPUPIPRRIBRESSSAHRI AT Re AR &) teiariopdp Righbuffer is
added iNiHd- ratio ra'?/ées between 1:500 to 1:1000 for a Igeriod of about 4hrs at 5bLOUt 37°C

LTVr VRWNSMSSNGW GWEDYKVDQPDGPNAL SRKGFLKDQPRGWFEPPS
followegbpwashing with PBS-T

Vet i A MDD PARHTE R ot o -
nitrophdayCdspldté soltiGH-inZANP bffériehdddd iaeantodi ment of the

. present invention, the optiml expression of PNRSV
Yet in gy arotheroerabedimenicofeBRayestnt venBom . thereachPGis terminated by adding

about S@H%Eggcgl{t I%M RAOH AR gx%?or ?ott%‘lhgfeﬁgw%gg% %Ieod%cf or 3-

I N an enbodr ne 0 pres OV Ent i on,

Yet in aghhatheesmbsaimet @tthe pregdnt NRENOH, $hé esloeproaact by altzeand antibody
.~ sequencing nmethods. Still in an enbodi nent of the
conjugalk esent i nvention, the purification of PNRSV coat

Yet in aeRitBlindif of ﬁferﬂrgs%npfﬂ'i/eﬁ}’ont, he alﬁg&%hcg%tftwgred product is measured at

405nm for detection of Prunus necrotic ringspot virus.

Further, the present invention also provides a diagnostic kit useful for detection of coat protein of
Prunus necrotic ringspot virus comprising:

a) polyclonal antibodies against Prunus necrotic ringspot virus coat protein in plants;

b) conjugate labeled with alkaline phosphatase;

¢) coating buffer;

d) extraction buffer;

e) ECI buffer;

f) PNP buffer.

A part of antibodies and conjugate were kept in refrigerator (4-10°C), whereas the other part was

kept at room temperature (20-35°C) to be used for studies later on. Results were found positive

10



Still an enbodi nent of the invention, the immnization

in rabbits are carried out three tinmes with purified
wa@oatr/op3oss ei n of PNRSV obt ai ned from step | (a)PemniN2005/000390

Freund's conplete adjuvant in the ratio of 1:1 at

weekly intervals. Still in an another enmbodi ment of
cvry YIRSk RSS90k PN il BRIBLEBH, I monts and

whole Year at roanterapetahee apdioAfCnie mefrigératdreespeetseit i nventi on,
the rabbits are bled after 14 to 15 days to obtain
pol ycl onal anti bodi es agai nst PNRSV coat protein. Yet
! . . ‘ . . ,
e o or By oL g i HaRBLGF B el BHERYLAn &ldhould not
be congimed to Bohitf the seoph ©f pesenniivenkiomwn  net hods. Yet anot her
E n‘godi ment of the present invention, the mcrotiter
XamlﬁF tes are coated with polyclonal antibodies diluting
Detectioh of FOPRSVTBo¥h&@r in a ratio ranges from
1: 500-1: 1000 foll owed by 4-5 tines washing with PBS-T.
Differeyie culkivesshafrrosgrivses pleaskedusing D HP-EHdRA asndesotibashbelowe At the same

e EL SRR, BB R el R Hln B R sammiung von
Mikrod}‘%:lrﬁﬁﬁéﬂl@mMﬂ&&ﬁreﬁ@rh@ﬂ@@e@hn%.' ution fromlx -

. 160x of the original antigen. Yet in another
Direct dpitheidysandwicht ‘esent invention, the mcrotiter

S, e [ about 370C f.ol | y
L RS (b THRELT MR, a0 CHR sORE i 100 potyclona
antibodies @ilureddt 502 1600b ddlawing baffet AR1 FlawRS QRte inbivteiidd &B7°C H6r 4hrs in a
anti body conjugate in ECl buffer is added in the ratio

humidb%ges bet ween 1:500 to 1:1000 for a period of about

R e

n anot her e I nventi on,

3. alesutdnipidd wefe pivpated| byghmicerpting fifpdred Yaf plsosP Mgk ml in extraction
solutjon jn PNP buffer is added in the m x. Yet in an . :
buffer. ScuehLiteions dicFrempdosorresponsiug ntx 1 HaPht didytiont¢fdhe original antigen

and 102%%%&111}5‘[% Bﬁg%gngg&s%q%«g’%égqgg'tﬂgwgggﬁ m?c%'tjitregéla?eba%lﬂer the loading

after tain OW CO
diagramrod ucubaty@ bvérnighhatatiGtih e husidbbabt werlowodoatihg opmeientin the wells.

4 Il vedkd BB e et rER mhephosent

5. :@gg&% gcrbg{ﬂéa?e BRREPL ASH- R00§ GhOEEE RIFRIUGEs 'added into the wells
(100ul/well). Plates were incubated for 4hrs at 37 °C in a humid box.

6. The plate was washed again for five times with PBS-T for 2 min each.

7. After washing, the wells were filled with 100 pl solution of Img/ml p-nitrophenyl

phosphate made in PNP buffer.

8. After appropriate colour development (30min - 2hrs), the reaction was terminated by
adding 50pl of 3M NAOH to each well.
9. Positive and negative controls were also made on the same plate. Absorbance at 405nm

was measured for complete ELISA plate with a flow ELISA microplate reader. The reaction was
considered positive if absorbance was observed to be greater that 0.1, which was at least three

times the background of healthy CO;‘ltI‘OI.
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405nm for detection of Prunus necrotic ringspot virus.
Further, the present invention also provides a
walc@goo®sd c kit useful for detection of coat pPOLI/EN2003600390

Prunus necrotic ringspot virus conprising: a)
pol ycl onal anti bodi es agai nst Prunus necrotic ringspot

Resulty iwents peditive B teghdditive doh86l Sampl, ﬁﬁé&&&ﬁé@tﬂv@b@k&dnegaﬁve control
wi t h al kal i ne phosphat ase; c) coating buffer; d)

sampleaxt raction buffer;.e) ECl buffer; f) PNP buffer. A

' : . : ¢ s ‘
Coat 1000 BN pBOALEEL 400 s 0SB B8 13RI g, i
PBS baffert 20mM sodpen ahosphaie20f 38 2a€)1 50@MNagsed for studies

on.. Results were found positiveever [

PBS-TyEer: J0RYL Soqiet RHasbirdy B TotaprhNACT Meb(05% i T ween 20
R e
40,000THE2d eddinmi arides Xabgp pewdaeé aggvalbuhin gaye df and 20.0g Tween-20 were
dissonysg 18 3L SRR anlaf VR aNeEEpI BF pr egent | nvent | on.

ECI B’éﬁ]@ﬂmlo% ﬂsﬁemgé ipRp 9445 NEEYnd 0o sgogﬁ%}\gﬁgﬁxg&@ gfgsolved in 1000ml

cultivars oT. rose were checked
IxPBSdeadmitbwds bdjhisied toft.4t he sane tine they were al so

e BRGS0 LS oAb 45, BT i e
dissol%’ilg ?@Olﬁﬁ&ibtﬂ%yweﬁ'@ﬂ‘ g 64 daldsRAy to b. 8hﬁ%cf§§1§m% leAE‘ nad8 83! {G00mI.

ant, Denmark) were coated wt
Table pd|BLdS Arradultaof diftedéns sultivatsuf ecse sB@0efboB0} kitrand ot king
buffer and plates were incubated at 370C for 4hrs in a
hum d box. 2. The plates were washed five tines with

SNBSS Cukti9br ¢ Rose €ach.” 3. TeSET KaMP! eqsierer MR APRL RO B kit
macerating infected | eaf tijssue I gm2m ~ijn extraction
buffer. Several dilutions NeRéemd@k@orrﬁspondi ng to

T LI éggfl.egsraﬁ)vd‘i Hit+or—of—the prigt frat—atit gen

2, Blue moon + +

3. Maiden drought + +

4. Golden giant + +

5. Oklahoma + ++

6. Red master piece + +

7. Kiss of love + +

8. Happiness + +

9. Sabaien + +

10. Queen Elizabeth + +

11. Ice berg + +

12. Virgo + +

13. First prize + +

14. Sonia + +

15. Raktgandha + ++

p—
[\8)



and 1 0COm of the diluted antigen was pipetted into the
wells of mcrotitre plate as per the |oading diagram

wanazionpebat ed overnight at 40C in a hum d boxP¢DIdod:s000390
coating of antigen in the wells.

4. The pl ate was

washed five tinpes with PBS-T for 2 nin each. 5
16Anti‘5mga conj ugat e (dilut e 4:500- 1000) i|lrF ECI buffer
—=Was CUIILU t+he—wetts \I IIIVVCII). Plates—were
17| ncu%%#’ t 4hrs at 37 06 Tn a humd bd 6. The

18.PT Al Eani@sa washed again for [fyve tinmes Wik PBS-T for 2
mnl each. 7, After washing,| the wells were filled wth

19100 Pink pehther on of | ng/ ml  p-hitrophenyl phosphate nade
H—PNP Euffcr. S—AHer—approeprate—colotr—developrent

20(30 d urQhrs) the reacti gl was term nat{éd by addi ng

7150 CH 10 each well_— 9. Positive_and negative
control s were also nmade on |the sane plate. Absorbance

22.at MRé&shar fies nmeasured for cohplete ELISA|ptate with a
] ow—ELl SA [aal rugnnl ate re:\rlvr Thn rn:\r\fl an—Was

2B'COI’]

s}i)‘éﬁérné@hﬁby tive i f absg

rbance was obd

é?ved to be

gre
24bac

a hat— 0 I, Wit wWas
kéﬁ 1llJaInd of healthy contrlo

a[ |east [ﬂr
)l . Resul ts wer

€ tTmeS the
e positive in

PIY

25t he

Pglsil towee control sanpl e,
ysiang 59g sodi um car bon

+wher eas negs

\ItH ve in the

ating buffer (
ate and 2.93g

0O _05M.ner
0 05M-per
sodi um

pH

27UI C

ot e —pH 96 PBSDbuf
7P%35‘§mfg NaCl PBS-T

fer—20rvtsodi

T buffer: 20rM

unTphosptrate
sodi um

Ext

28pho

spli@mp khnfindii 150 Nad

action buffer: 1 3g sodi

1. and 0. 05% (\{

/l.v) Tween 20

29209

Lum phncphnfp

ARy vi nyl pyrroli done (R

VP) MW 24- 40,

(nnhvdrnuc)

0’00 0. 2g

DUU

+ stro%e

Examl\gg

Pur1ﬁe§i ré

1000m .

cutaneousl

First two injections were given along with Freund's complete adjuvant at the interval of one
week. Similarly second and third 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 after adding sodium azide to a

concentration of 0.2% (w/v). To collect more serum, booster injections were given 5, 12, 16 and

B bR TR Eeg ko

R ST VRN Ay
9 adjusted to 7.4 ECl Buffer:

8% n
2. 0g BSA,

UIII Tyt auc I I

(JllluI
xPBST and pH
20. g PVP

40, 000 and 0. 2g sodi um azi de were dissolved in
Raising®§@R{iSerRPBST and pH was adj usted to 7.4 PNP buffer:

RBRESHAD ARl

Tabl e -

y into the thigh muscles of rabbits.

22 weeks after the initial injection.

e 4P
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ﬁhgﬁsﬁd?fgré%lt. Healthy white

New X@lfder philsvadhinej rabbisd appRofinthitedn iy Ghottes \0dd warelaistd to raise the
1 ELISA results of different cultivars
hyperigmung s¥ra SEHGst BNBSYhcAntgen @heut 499 g par gecsioy) was mixed with

Freund' € 3Gub M in*theVBEY 5f 1ANnd SHELLE By twd GHALL Yﬁtre{n%?s%fafi? and sub-




Exanpl e 2 Raising of antisera: Purified reconbi nant
coat protein was used an antigen for immunization of

w0 aiiot3osHeal t hy white New Zeal ander nal e al bi POT/IN2005/000390

rabbits approximately six nonths old were used to
rai se the hyperi mmune sera agai nst PNRSV. Antigen

For ref?rgmdﬁgl@lqﬁjcaé éqstipg)j a@ggqr@rﬁ)fox,\glgRﬁ]VM RipeweEfrepgioRad, USA.
Puriﬁcrﬁgg{n‘ \étgn E&n'tfﬂoﬁgg@[ﬁﬁ%lﬁ??ﬁf of- :Iéﬁgg% a%ﬁﬁ& es%n?%xl) :L\Qﬁhléy Ammonjum

I'ntra and neousl

sulphatdpigbipitasiohes of rabbits. First two injections were
i.ven along with Freund' s conpl ete adjuvant at the
L. i?}ﬁt@[‘l’gé’}'at?ﬁ 9 B2 wae 8 .edéPﬁimlaqrﬂocy@@@aﬁﬁaU@nd third

gg%vﬁlggiﬁ@?/i%ﬁl;@ng bY ﬁ@tﬂii?&?ﬂsaﬂ?t&%? RS kshﬁ%?@?@n?a) was added

at t interva one wee
tangd eommkionsiykeptzatermtirshedul e, the ani mals were bl ed

fromthe nmargi nal ear vein. The bl ood was. coll ected.in .
- B e B Bons i ot et Gt o APaU] Boh AP (Tas g solution

f . . . i .
sRéul@Bprakiiscodd Rag FLeRny Wcahlgécé’%@'g@flgfi%%ho?l%ﬂt Bodis ie. \;\%Cé .

clotted bl ood was kept" at e1 serum
Solutiootvens agsirifggqubatt 008g gop i tren and poseipitatd wgesvastied with 2 ml of

0Q0. r f t in at 2-60C. The supernatant was

Saftruchdh e SPofol S d6 prant SHAF HPCOAT GRPaSY dee traces of
afinforf@neeRhaRL i on of 0.2% (wv). To collect nore

serum booSter injections were given 5, 12, 16 and 22

wénally pagoipitate Wes dinsalyesl injlnplkofitiabistEngth P&Ser ence and

- FEp PRy V1P PR At bocy ( Sopar at § on

The | @fbddiomwato iButs @ ik M) waPkhBYAMNEBAdcntagod BB 1 mg/mi (O.D.

precipitation: 1. Distilled water (9 nml) was added to
TeAdingf 1.4 Fuldmgamdi serum 2. Slowly drop wise 10 m of

T AP el MBS P Rt B EORIS o 2T By furher use

P (100 6n]): Na2FPOKEIH2 @t I D) NeHRPOARIN® £ 10 @hONACT= 8.76 gm.
hour. The resulting solution should appear viscous and

B) By afifigify\rhpapatogEaplfy:pr eci pitati on of antibodies i.e.

1.

b

KRS PR (AR REFhY HORE pRlucd I Raliln, | T

2. EBEimMGahiwaghedtveith gpslivrapaabeiter hree tinmes to renove
3.
4

the trac of ammoni um sul phat e.
Serum was Sﬁuted and passe throughr%he column with a regulated flow.

. Unbound proteins were washed with PBS until no more protein leaves the column (it was

monitored by spectrophotometer).

Bound protein (IgG) was eluted with the elution buffer.

pH was neutralized with Tris HCI.

Column was regenerated by washing alternatively with equilibration buffer and storage
buffer. Then the column was stored in storage buffer at 4°C.

Elute was dialyzed thrice against PBS and stored at -20°C until used further.

PBS (100 ml): Na2ZHPO4.12H20 = 5.8 gm; NaH2P04.2H20 = 1.0 gm;

NaCl=8.76 gm.

Equilibration buffer (5X): Tris - 0.05 M; NaCl - 0.15 M, pH &.6.
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5. Finally precipitate was dissolved in 1m of half
strength PBS. 6. O D. was neasured at a wavel ength of
wQa@7nm08¥. The anti bodies were diluted in a wegTAN®05/000390
final concentration becane 1 ng/m (O D reading 1.4 =
al i quots_al ong, wi 02%vv/v sodi um

1 nmg/m), 8. 1.n
arPrge fiater: SagHBE4410.0 M@Tﬁlemeﬁeh@@?%ugld PBS (100

9%@’% RSN 1 0 gm Nad
=nﬁ%t.l gmr'cgégy af?l ﬁl()?y {ﬁ%(giana'_éfzgséﬁté . Protein A
Preparatﬂnpifl ambtbedy lSngrmé cmagaﬁqg&mg aﬁmiinp @;hbqﬁnatﬁseac
..2.. Co
1 pErRaR a1glinERhTRNHERS (SIET s AFRIo RS Bt o Buighed sbodics.
i da f r
2. Was%ﬁ;gluxr%lh lgld’ée(%g t/oI §t8ﬂ(o IJFImQI‘rQ’lé) gvrag tlzlglﬁﬂi" eg%eég)th?cad?lsm"\ﬁfcﬁ a way to
coakerthe ﬁhal agasentmtion 6/06¢h imd mpt@dtwaliphot onet er ) 5.

ound was_ el Wi t e e ut
3. R IeuBhEY b a@ hrolBRnrs Sird it it BoiertoloRt wes dessipped.
4, Wefter £RISNE HAS 6&1&%{1 E@ﬁ@d@)@{;%ﬂﬁtﬁﬁ{ ively with
eqU|I|brat|on buffer and storage buffer. Then the

5. cBheprecipidate ias waghédntvdcowith éa}jlsfrelgth BBS4@d fallfldigselved in 2 ml of

i al thrice against PBS and stored at -20C
L e
fsfreq rther. PBS (100 m): Na2HPO4. 12H20 = 5.8

6. IBdviNasARPHIRIAR (BSA) & g@ﬁg/ﬁhigld socﬁurﬁ @z%l@tcl)\lg C0:|2% WV were dissolved

Equili bration buffer (5X): Tris -

Vil lfptlgl egh@cstits self &ifen i wasr StorR EW@JIIH figthgsusd. Thome r sol

.buf f COONa
Evalum@ gpa{kalg%e I@E“ﬁplﬁﬂy @Bg?tgﬂ onCI(;l;'3 ant i bod;cl) ggzyrre

Activi§osf U@t@hgaté uﬁdsnme@k&ﬁIbynBA}ShE)BBShﬁfaﬁiﬁ);cnbbd ihMheOéxamples given in
al kal i ne hat ase gma) was dissolved in 2 m of

completg .smcifecauam q> négsmg knqﬂw@ ﬁ%l@m@@rrmgafém@pé%m titrated too.

Examﬁlte% Merck) was added to the solution in such a way
make the final concentration 0.05% and nixed well.

Detect&mbﬁPMRSVlﬂﬁﬁmUﬁiMspp roomtenperature for 4 hrs. A

f’laci) rcliEetect:)tr '?h\gnPlgIﬁls%u 1ffgr%\r/1te ls;?e%le% (Rubus ellipticus and Rubus navalis) of
Rubus spp. were checked using DAS-ELISA as described above. Extraction of sample was
similar to the steps used for Rose sample as given in example 1. At the same time they were also
checked by a reference kit DSMZ (Deutsche Sammlung von Mikroorganismen und Zellkulturen
GmbH, Germany) and the results are summarized in Table 2.

Table — 2 ELISA results of different species of Rubus spp. using reference kit and test kit.

S.No. | Cultivars of Rubus ELISA using | ELISA using test kit
Reference kit

1. Rubus ellipticus + ++

2. Rubus navalia + ++

+ strong reaction, ++ very strong reaction, - negative reaction

Example 4
Detection of PNRSV from hop:
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4. After 4 hrs, it was centrifuged at 9000y for 20

mn. 5. The precipitate was washed twice with half
wateengiosy PBS and finally dissolved in 2 nl of perei2005/000390

strength PBS. 6. Bovine serumal bumn (BSA) to 5 ng/ni

and sodium azide to 0.02% w v were dissolved in it to

enhance its self life. It was stored at 4C till

To detdet ItltdlENRSS’efroﬁVI&dpuw uging die kit,kahiphs whesbbaieds8ing DAS-ELISA as
ug g Activity of conjugate was checked by

descnbgg\géqg@ A(ractiogod éqxrpgl@dvqs,§1r{1}l,zg ta thgienssuisgd fosRasp samples as given in

0 c
exampl% gp%ggget ?a\?@é’?%drf‘:bﬁﬁéfgzﬁrcf %ls{)) ?cgl{?dt@’oQQé%?&@Peﬁgﬁ§MZe(Deutsche
Sammlmg eart MokroofgaRISRSY uihd GellkRulursn SogbH, '@erdﬁhﬁ)czindt mesults are depicted in
PNRSV, two different species (Rubus ellipticus and
Table 3Rubus naval is) of Rubus spp. were checked using
Table -PABLEA RAuRS o AIRFOIsiER 12lRY kit thtkftacti on of sanpl e was

simlar to the steps used for Rose sanple as given in
exan‘pl e 1. At the sane tine they were al so checked by

ot € encn i t‘LhTSPVAZ (%ut :\r\hf\ C(J.IIIII Uty o8 . .
S-N@tkr@@h b und Zel | kull CAASA - GrbRPmELErE S dest kit
t he results are sumari zed |R@fé;a};geqm2 Table - 2 ELISA

reqults of different species of Rubus sma. usi ng
1. r ef|dilwndles KHop)and test kit.+ strong reaﬁ,tH on, ++ very

ot Nt rannt 1 ~An annt h roanect i An Dyvannl A
STT OMg—TCatti—orh llpyul.l -e—eaet+o6h =Xt o e—4

Det ecti on of PNRSV from hop: To detect the PNRSV from
Examﬂl@@ by using the kit, sanples were checked using

DAS- ELI SA as descri bed above. Extraction of sanple was
Detectwnrof PANRS'Y frdm stone fenitisnd ofher cRapse sanpl es as given in

a@?gfé@&@%wgg%%ﬁﬁeﬁﬁ@ﬂ@ %ﬁm% bﬁv&/ﬁr&a?nee%lt(a dcrt?;}/s samples

were cﬁéckéd)ﬁglﬂg'D&S@LIS‘RChs@Eérméhtd%ﬁ@ ]ﬁﬁ&'&'ﬁmr@%f Eﬁﬁ‘?ﬂ):s 38l similar to the

results are depicted in Table 3. Table -
steps usedsfar Reseofanipdes asgiivey inekemplas é. At thetsewe tikiet thek wieysl alscochecked by

a referenceekl lljgi\/lgf(lﬁ: B 81\1/ %&%%&rﬁgo O6n fhﬁff(rct)orggnqsrgenh Gihd ZeMRitturen GmbH,

Germany) and resuits are depicted in Table 4.

Table — 4 ELISA results of stone fruits and other floriculture/ornamental crops using reference

kit ant test kit.

S.No. | Crops ELISA using | ELISA using test kit
Reference kit
1. Apple (golden) + +
2. Apple | + +
3. Peach cerasus + +
4. Peach persica + +
5. Peach (plum) + +
6. Peach (almond) + +
7. Begonia + +
8. Geranium + +

[e—
N



To detect the PNRSV from stone fruit and ot her
floriculture/ornanental crops, sanples were checked

waig0m@13I08s- ELI SA as descri bed above. Extracti oPCTIN2005/000390

sanples was simlar to the steps used for Rose sanples
as given in exanples 1. At the sanme tine they were
al so checked by a reference kit DSMZ (Deutsche

Advané@%@ﬂ. ung von M kroorgani snen und Zel | kul turen GrbH,

ny) and results are depicted in Table 4. Table -

The madn &Naﬁt‘é'gé#@fﬂszitlcﬁi‘s of Hi%rﬁeé‘eﬁf‘lhﬁf&t%dargt her

1. Re

A S

10.

11.
12.

ture/ ornanental” crops using reference kit ant
59 i5one, wotha heiges of Qi eflaverr rgrawdera if dndis /aap pbicadt Sies it severely

s eEEe8d B ENRGY ik Rt ot tahe SulRacuh ssars to develop the
Biseme frée pRPRESRIM Iﬁ@tteﬁalaﬁﬁcp%&ﬁ'loﬁyo%ﬁﬂ \étmrﬁ? bke(gﬁfgeﬁldxgenous

its vigor in the subsequent years,
é}aga%%lé kftrage absobysely gssentialattdrelpslin ahmplamvems lnmmagément

TRk S e oY PRSIl AR PR o et virus

floricu

. ifhrséxgmgmntmd@eno’ﬁb didgnbstivadt idebaeeadiye thhe PNRSV

trains jncluding Indian. 3. This being an indi genous
é}nag ﬁbsst aée%Op thg nodysiona} peighadies, itoaso detegss mtkeri strairs of PNRSV

Hﬁﬁ&g‘ oI yclonal antibodies, it also detects

ot her st ral n of PNRSV i nfecting other crops. 5. The

Khe kitamandietet PNRIREYrdnt dorithiarre crdgsUlile: £5s0 QGafdeﬁefo%%S But flower
Gard rosgiyﬂcut flower rgoses and essential oil

esserd Bearipe BIssh: & llfiFﬂlﬁf!I% (Byfys)sppat Bevee fruigictops (apple,
ﬁéa@ﬁspl(lﬁ‘lp @ﬁﬁcot{’ﬁﬁfo‘ﬁd aﬂh;éﬂ}aﬁrg)g h(g S{ther %Ld&)‘gnggcreq{hgé c%?,Hr%ber begonia

herry), and er crop cuc
ahhggmnunlun1 6. The conponents of the kit can be used

DB GrEireals ot ot e Deaiet BEIREENRS T b ofemmercal crops
Pﬁ@é’diﬁﬁdn@ﬁts M‘E&rl@m befised Ele% %%@d&%ﬁh B?oéﬂnhm%an

be used in plant quarantin
Eh@)mmcmpﬁs of ﬁ@ckltmtbepxsod &1 platfquRidREMe parpasesegul ar
protel or the productiqgn of

TP RlohePbsin Rot Bighif of ONRY Ne e OHGN PG offFoat profein of

RNRSSVI feLtHeglrbd®ictish gﬂﬁ{tlb()@l%s bPhif@ PRy r ose and Rubus
Spp

The comggnents of the kit give better signal (as in case of rose and Rubus spp.) as
compared to the reference kit.

The components of the kit can be used for disease epidemiology and disease forecasting.
The development of the kit will ensure proactive measures for more effective check and

the spread of virus.
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conpared to the reference kit. 11. The conponents of
the kit can be used for disease epi dem ol ogy and

waolteeasmwss or ecasting. 12. The devel opnent of tPeT/kN2005/000390
wi Il ensure proactive neasures for nore effective
check and the spread of virus.W Claim 1. Prinmers

We Clatgef ul for detection of Prunus necrotic ringspot virus

(PNRSV) in plants, conprising the follow ng sequence:

1. Poiegyeiis [jgxl;degqggpm nPpinpsrgecrotic ringspot virus (PNRSV) in plants,

. T, TTTGCAA Sequence I D 2: downstream
%@M@%&A@TC 2. A nethod for .
Stqh@rt [D1: apstRatiitnGetA CTOC AGATSIRIT MG C 06 APNRRYE Al

l ants, wherein the said _nethod coqpnsn ng the steps

uengs 113 Zo\dogmseain prirter G6T ClasEARTHMGA RCOCARGENGETC
' j i ce | D 1. r eam .
2 AR TR o AR A (R ER) PP, wherein the
- saidwnethoeompisingethe GEPECTAGACT AGATCTCAAGCAGGTC;  b)
preparing. pol ycl,?n | antibodi es agai nst PNRSV coat .
pr %t é’l“ﬁ’lg‘l‘ig & REl 1F$ FIPPS PEYein a9t Bg’Rﬁéfr pyr wing) desigesst primers of
ti y Lin .
e B T SN B B PRSI BBt T T
cl ai iequdnge & 3t do@fseamvpranai GCTOTACHNPTAGA TWECAAGCAGGTC;
lified fromrose using designed

in of PNRSV i ,
o Ehrdreefing PG clonal gtitingies gninst DREN o PratHierobiaincd from step
AACT - TR 2;
A G A SRR 1 GBS v
cl ai (RASI FLISAaifon tetion wfiENRISV.t he conpl et e coat

s el R R R etk RS Y i
v { MITEAVKYLSI DFTTTL
T TR R SR T
SYRNADCP NApsSRRGRICIBOAACTGCAGATGGTTTGCCGAATTTGCAA

SR TP R R AR RN BTV R ARV ERGEAGR L

4. A method as claimed in claim 2(a), wherein the complete coat protein of PNRSV with
sequence 1D 3:
MVCRICNHTHAGGCRSCKKCHPNDALVPLRAQQRVANNPNRNRNPNRVSSGM
GPAVRPQPVVKTTWTVRGPNVPPRIPKGYVAHNHREVMTTEAVKYLSIDFTTTL
PQLMGQNLTLLTVIVRMNSMSSNGWIGMVEDYKVDQPDGPNALSRKGFLKDQP
RGWQFEPPSDLDFDTFARTHRVVIEFKTEVPAGAKVLVRDLYVVVSDLPRVQIPT
DVLLVDEDLLEI is cloned in pGEX-2TK followed by transformation using E-coli
strain BL 21.

5. A method as claimed in claim 2(a), wherein the optimal expression of PNRSV coat
protein is checked with 0.5-0.9mM IPTG concentration at about temperature 30 degree C
for 3-3.5h.

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

carried out by the known method.
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10.

11.

12.

13

14.

15.
16.
17.
18.

19.

DVLLVDEDLLElI is cloned in pGEX-2TK fol |l owed by
transformation using E-coli strain BL 21. 5. A nethod
wa@sgoocloadosed in claim2(a), wherein the optinal PCT/IN2005/000390
expression of PNRSV coat protein is checked with
0.5-0.9nM | PTG concentrati on at about tenperature 30
degree C for 3-3.5h. 6. A nethod as clained in claim
A 2fedqd sshelrigiad inrdaimu2(b),ivelaréio nh@frrélﬂ‘lhﬁ&hfci@ﬁﬁlh ragbim frieltarried out
is. carried out. by the kno od. 7. A_netho ,
ot s i Lo Ot Dot Bl BV bt e AT P A (Y nnd Fround's
ok b i Irh . i with purified coat
© prot ei %’ug?ﬁgﬁl%fg\/ tg%?gygggaf&?g%hggggls] (a) and Freund's
Acogibpétas eldjrosdann dlaimx Bé)r attiereinfthd : tbutet favegkinynization may be

. Intervals. 8. nethod.as clainmed in claim2(b),

inp e R e G B B i ir S on ey be

AInStHENS €leinddd . cleitb o) aRBaUEI the QhbUiRtd@ BRIAOHEY M4 1815 days to
method as clained in _claim2(b), wherein the rabbits

objgin ppiyelgnalangbodigs agpinst P ¢Qst pisteinn pol ycl onal

' | e ' - V. ot 8 o t hod
AUbR0S SRuARel b 5 030 Bk ol O TE B sy
coanproteadare pueifed fisin BERSVmdndtnopmahethodar e puri fi ed

fromthe serum by known pethods. 11. A nethqod as )
Adp%\thﬂ‘i&Si clagped; H skim 2(gheWhegin fhe migreBier (Riptep|asg ¢gated with

{ { vel _ : s dil U] : .
P B L RS £l EReh b so-t100
follokédbwed Shimes-washingesitwBBRiThg with PBS-T. 12. A net hod

SR Th BLh  y BL BedE EPL SIELES 20 e

plteaby txﬂa%%ﬁn% AL tRA A tibi SRt SIAGE WAR REAIRN Tl BR&ved by
by dilution fromlx - 1/160x of the original antigen.

dilpgon Komebhol 16@x of the peginakangigan.m 2(c), wherein-the

A R e DU SR BB i o

abved 378C fdlowe BYEWADGh S ot ¥REing Bf Atk inhe wellgher ei n
ant i body conj ugate obtained fromstep | (b) in EC
A pigthodyasi daigigd dy claimiXe), wheresn ariihgdy coaiugeis pbiaimpfrers step 1(b)

in #Eglﬂfl%g@fef Radled g“:h%gra%g {%@%ﬁ%@@ér‘? 1300 ng,“ltOO% 7f8rca period of about

wed by wa
4hrs at about 37°C followed by washing with PBS-T.

A method as claimed in claim 2(c), wherein abduthOul of about 1mg/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 product.

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 Prunus necrotic ringspot virus.

A diagnostic kit useful for detection of coat protein of Prunus necrotic ringspot virus

comprising:
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15. A nmethod as clainmed in claim2(c), wherein
about | OOM of about | ng/mM p-nitrophenyl phosphate
waoboanimee i n PNP buffer is added in the m x aspCi/ay2esi00390

inclaiml14. 16. A nmethod as clained in claim2(c),

wherein the reaction is term nated by addi ng about

59 ; f - 20: .1 '

oo ool s R TR YA Lo el plants

whemeichimédkingddior2;pr oduct is antigen and anti body

conjugate. .18 A nethad as clainmed in claim2(c),
ercggJHg%tBé%’lﬂlféln%lgF @Fglb‘}?llgﬂoé@aiﬂsﬁduct i s measured at

4%5@55&@13@@&?0“ on of Prunus necrotic ringspot virus.

19. A diagnostic kit useful for detection of coat

pdotesiractioh brfignus necrotic ringspot virus

c ISl Rg..a) polyclonal antibodi es agai nst Prunus

n@%qli%&lﬁglr’ngspot virus coat protein in plants as

ch)aipMdbuffercl ai m 2; b) conjugate | abel ed with al kaline

phosphat ase; c) coating buffer; d) extraction buffer;

e) ECl buffer; f) PNP buffer.
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