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invention: The present invention relates to a priners useful for detection
of Prunus necrotic ringspot virus in plants. Mre particularly this
invention relates to a nethod for detection of Prunus necrotic ringspot
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cn?:ﬁon—polymerase chain reaction (RT-PCR). PNRSV coat protein and movement protein
genes have been cloned and sequenced at IHBT, Palempur. Primer pairs were designed for the
amplification of complete coat protein and movement‘protcin genes of PNRSV. The sequences
of the designed primers were submitted to EMBL database (PNRSVCP dn - AJ619983,
PNRSVCP up - AJ619984, PNRSVMP up - AJ697738 aﬁd PNRSVMP dn - AJ697739). Using
these designed primers, the complete coat protein and movement pfotein 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 mosaie and
Prunus necrotic ringspot viruses on rose in New York., Acta Horticulturae 234: 437-450) and
also in Pr;;nus {(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). PNRSYV 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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Faragher, J. D,, Baker, D. M (1988), The effect of Prunus necrotic

ri ngspot virus on production and quality of rose flowers. Acta

Horticul turae. 234:429-434), (Thomas,: B. J. (1981), The effects of Prunus
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A., (2002), Detection of Prunus necrotic ringspot virus 1 begonia by RT-PCR. Plant Pathology,

51: 800) and in geranium (unpublished report).
Rose is one of the important commercially grown cut flower crop round the world. It ranks
among the top three flowers of the world. Since it is being propagated through cuttings, viral
¢ infection tends to be carried from generation to generation through cuttings. For maintaining
quality of germplasm and minimizing the infection of viruses to different cultivars, proper
diagnostics and conirol for viral diseases are not only highly desirable but essential for
improving crop productivity.
Thomas (Thomas, B. J. 61981), 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. I. {1984), Rose mosaic disease: symptoms
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i nduced in roses by graft inoculation with both Peach necrotic ringspot and
Appl e nosaic viruses. Plant Pathol ogy 33:155-160). Traditional diagnosis of
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Strains of 1958, The deagsiondyrstalesioal srsitods gt vinkser feating dot exseetinmalf olsimlisd and
many were Bﬁﬂﬁ( Iﬁbhﬁ | ater in the season. (Barbara, D.J. (1981), Detecting
Prunus necrotfc ri ngs ot virus in rosaceous hosts by enzyne-linked
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in various tissues and at various times through the growing season when assessed for several -

rosaceous hosts of this virus. In all the hosts studied (apple, cherry, plum and rose) flowers and
flower parts, excepting rose sepals, were found to be good sources of antigen. Strains of the ‘C’
(cherry) serotype were generally more readily detectable in leaf samples in spring than later in

the season and in autumn more readily detectable than in midsummer, though some isolates were

o

most easily detected in autumn. Strains of the ‘A’ (apple mosaic) serotype were best detected in
spring and many were undetectable later in the season. (Barbara, D.J. (1981), Detecting Prunus
necrotic ringspot virus in rosaceous hosts by enzymie-linked Immunosorbent assay. Acta
Horticulturae 94:329-332). Wong and Horst (Wong, S. M., Horst, R. K. (1988), Comparison of
antigen and antibodjr—coated enzyme linked immunosorbent assay procedures for the detection of
three isolates of purified Apple mosaic virus or Prunus necrofic 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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(2003), Seasonal variation of Pr unus necroti c ringspot
readily that in mid winter (Barbara, D. J. (1980), Detecting Prunus necrotic ringspot virus in
rosaceous. hosts by enzyme linked immunosorbent assay. Acta Phytopathologica-Academiae-
Scientiarum-Hungaricae 15: 329-332). These scasonal fluctuations in the virus concentration did
( not follow the same pattern in all cultivars. It is, therefore, impossible to distinguish between
infected and healthy trees on the basis of one single sampling time for all cultivars (Salem, N.,
Mansour, A., Al-Musa, A., Al-Nsour, A. (2003), Seasonal variation of Prunus necrotic ringspot
virus concentration in almond, peach, and plum culiivars. Phytopathologica Mediterranea
42:155-160).
 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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viruses in plants (Corbett, M K  (1974), Detection of viruses anc -
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rticul tur ; 88)..;.Serologically specific electron m croscopy

(SSEM - or Igr%rﬁ%%?%hg#lﬁi croscopy (IEM was al so used to detect PNRSV.
SSEM and HiinGa toB1ESA r Bis@ieatrhivebaopy i virtoud Giths ands20@d fortes demtien s£vigistd ve

that | atex .test, [ i odj ion, and | at ex sts failed to tect PNRSV
e ot oot adt Pl e NOHCRE A Biriited S aihics ept GRteBed bt St ired ol oy
(1980), ThejdebesidoRopy A6 Mbrdoifdle IPRMN0AES), Sbro¥dgidal ¢ SpdcifcatdctrBmidriiRogose.
Annal s of | i ed Biology 94: 91-101). Electron mcroscopy (D P, | SEM and
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characterization of st virus disease I n tunisia. opat hol ogi ca
Medi t enanedma0modiZBsieB)d latex tests failed to detect PNRSV in infected rose, although ELISA could

reliably detect it (Thomas, B.J. (1980), The detection by serological methods of viruses infecting
the rose. Annals of Applied Biology 94: §1-101). Electron microscopy (DIP, ISEM and
decoration) ‘was used for the detection of PNRSV in almond, plum and peach trees also (Boullia,
M., Marrakchi, M. (2001), Detection and characterization of stone fruit virus disease in tunisia.
Phytopathologica Mediterranea 40: 125-136).

Immunogold-silver labelling technique was used for the localization of PNRSV in peach tissue.

Py

Labelling was concentrated in the cortical parenchyma tissue. Occasionally, a few cells in the
xylem parenchyma were also specifically labelled. Labelling was never detected in epidermis,
vascular tissue and cambium or in pith. Almost 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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T, W hoReotre T UM EOIRSR B (S08b  OmEBte: PGP B o

and RT- PCRCRGH: the Betbl@iof &t PR fedrbiit iy, Jﬁt@%@& e PAUROSPEY virhs i Slngdid éPéd&He
dwarf virus in alnond (Peach _dul ci s% urnal of Virol ogical Metho

114: 65- 69) duiFigh JpgrnBoR gpabMotheds { Heteedhs BA-RER WPNF@@ fipg the atection of
anpl i fi cat bRRsQThy! o ﬂbﬂﬁﬁg&pg B difterBls ) BBDEmitb SHeifl ?hﬂ%ﬁtionfg‘ﬁg&&f‘g

product, respecti ve ative a product was er 't han
t he | onger rgpatudy.. T@N%Vve wvasund ef dmmtocbm tves mgherpmlmlthetloxgupsadwtt PNESVOW

h f sh
;: ooy "o AL Lo o AR o P oL (. R Bl P
| eni 3 dhmph?m&gef?‘hogrPf%g&aﬁct’r\;ﬂi??gSl%nmgg gfvalﬁ}&t %éﬁ%hbloﬂglggﬂ?s g{@dupks for
rove tectl o (0] ..
Jour nal oG SRIFSNAY- 259325] eﬁ%ﬂ:?ffg‘if} fhd s ¥F§|Pé9ﬁuﬁfﬁ %ﬁ‘}g?ga?tgﬁmﬁsed

for the dehﬁpﬁzﬂnwz&ﬁozﬂlﬁ R Dhusih o8P plaits qOﬁﬂﬂB@fWﬁ%&ﬂ%ﬁdﬁ?Bﬁlﬁ-ﬁﬂﬁm' que
was very sensitive for the detection of nore that one virus in m xed

i nfected pMiniplex REWEGR was @?O useg s dhe deteetipn of diffseant giruses in pEpgle yeaptiony This
V0t henSonG e 08l L4dSsfios SR8l Bl b200Rke PRS0 gEbl St

RT-PCR for 't ctl unus necrotic ringspot virus. and
virus in alMeinofia( EeMedh;lS;lﬁs) Albdoy riaBertuizziViTr, dNu@:emhnl\Mt Héndlsns] G4 : %Bgleﬁg)

e a0 ] Bk o SRR . Bo BRI Bl B A

i NCONSi St eRfiemdUbrubd BwstrandaithinbndPROIRME). SraNaTF MR dbical CiREdPCR:apst ed

PCR. The | ater inproved the detection by three orders of
69). Immuno capture RT-PCR. (IC-RT-PCR) alone and in combination with nested PCR is even
more sensitive for the PNRSV. Inhibitory effects and inconsistencies of the standard IC-RT-PCR
were overcome by IC-RT-PCR nested PCR. The later improved the detection by three orders of
magnimde compared with DAS-ELISA for the detection of PNRSV in leaves (Helgurea, P. R,

{ Toborda, R., Docampo, D. M., Ducasse, D. A. (2001), Immunocapture reverse transcription-

polymerase chain reaction combined with nested PCR greatly increases the detection of Prunus
necrotic ringspot virus in peach. Journal Virological Methods 95:93-100). 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).



magni tude conpared with DAS-ELI SA for the detection of PNRSV in | eaves

(Hel gurea, P. R, Toborda, R, Docanpo, D. M, Ducasse, D. A (2001),

| mmunocapture reverse transcription- polynerase chain reaction conbined with
nested PCR greatly increases the detection of Prunus necrotic ringspot
virus in peach. Journal Virol ogical Methods 95:93-100). PNRSV exits as a
nunber of bi ol"6YPWAPIHEYi stinct variants, which differs i FHISHE P ficity,
serol ogy and pathology. The use of type-specific prinmers that anplify a

portion of_coat protein gene in mul ti pl ex PCR protocol pernmits rapid
det ecti on %Iﬁrérlsar%r TRicAulRy BYP”&F%H@P aicmxls% s pRiestred fpy Shendetpaiamnad rﬁ}PRﬁfg W,

Crosslin, daadd i\/(I) ?éﬁ\ﬁe, R 8 é’ﬁ[ﬁévarrgv{ﬁk M, N Cl MEEdDO) Bi-Tertizzi

D|fferent|at|on | osely rel but |ol’og|cally di st1 nét cherry |sol’ates
of Prunus halles,ofi @000); ﬁry&p@neous defsctiop qidhwﬁem@mmh‘:as pifeoding sioon frutdwenby of

Vi r ol ogi cal 013 | IN2005/ 00390
Non- i sot opl'& Iﬁ%ipgccu c§ uﬁag%fﬁgg%a? noV\% € ‘%P{é ger%e- Ef‘c{ SHISEART g}lerflﬁe chain
det ecti on ﬁﬁctﬁhmpto;(aﬁamg@ 1388- 133‘6@6\Iﬁlaﬁlaﬁoth& techsame hesztidNaveltit @cid bequBaces of

Her r anz, i zzi Pal |l a 20 Si_nmul t aneous
det ecti on 61 e{ﬂﬂb%?%@qiw%&%@gﬁwaﬁf%wﬁﬁ@ @3 ﬁpmgttﬁ% F@é%eﬁsy f 2 tnique

nnni sot opi GodPRbtRGI&T ‘PRKBFdLET ZRithOfut@fiEh Bphhhﬁb&xoﬂﬁﬂ&%sss%nﬁlfﬁe&ﬁfy' (PR,
pol ymerase chain reaction. Phyt opat hol ogy 1330-1336). I n an another

t echni que, Mpér4 PachazcNavare. het-dApetfieibelaliss, Val20Pey §ﬁ:1u1tﬂmqy§e@teemc¢ﬁm ng
PNRS d d b
V) Werﬁyrgér gﬁg"#ﬁ fbﬁ ﬁ%ﬂeg g*é” Elgieg&ls‘r g’%&?ﬁﬁbg iy S“ﬁhh ;596%”9 e

call ed " Pol ion O er of vir aneously
(Herranz, ‘Poiyp@be’. Sancief VialegiceldylethodsA24:48¢4).i ci o, F., Pall as, V (2004),

Si mul t aneo det i i S rud t, Vi LS es nEN-.i Sot opi c l.ecul ar
hybr i di zat it @ﬁﬁ%@%ﬁ%ﬁﬁmgﬁﬂf&& g;‘h’%y%’rdog‘éb?&%‘ﬁ? NP F Suttabis

Vi'r ol ogi caleciivhiiods dd2d: MMRSB)in rds8lmd [H%er EEdpSARTEMR, | TEMRT-RTRPER, nlcfeiddciPCR
and hybri di zatl on are the suitable techniques to detect PNRSV in rose and

ot her ~ cr opybridpagemrare fhe seasitpiefoolntg dstsel tes &m&chuaf SHR/ISATLER SPREFHed istipgnts

sensitive §aehSed E’osﬁ?tt@&tSot Hﬁnn/ hbWSEDI4A BMS&eﬁ QetdhdiPelP AR Rk HEAkiShosis of
instruments  which are cost too.” So, uptill now, ELISA have been

ext ensi vel yirussefdctng tdse and a@ﬁwm@ﬁxaﬂw impestant Gropseldis fieper fosis, bape, gsramam
commer ci al Ly 6 &%Qé ark BRE n{étﬁ%%s eta&;% eFidhh S an*ib%i ed Q&5 AEUT m?cfngons%ﬁause

t hese are qU| 1o per can e used even in
condi t i onsararekt eﬁ“e@xveaﬂreléf&beth&se\oen bseapddited 15t fitheda damolte kétxpl oited in

the form OMMt Obi ects of the invention: The main object of
t he presen rimers useful for detection of Prunus necrotic
The main object of the present is to provide primers useful for detection of Prunus necrotic
ringspot virus in plants.
Another object of the present invention is to provide a method for detection of Prunus necrotic
ringspot virus in plants by using designed primers usefil 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 Prunus necrotic ringspot vir;us in plants.

Summary of the invention:

The present invention relates to a method for detection of Prunus necrotic ringspot virus in
plants using desined primers of

Sequence ID I: upstream  primer AACTGCAGATGGTTTGCCGAATTTGCAA
Sequence ID 2: downstream primer GCTCTAGACTAGATCTCAAGCAGGTC,



“ringspot virus in plants. Another object of the present inventionis to
provi de a nethod for detection of Prunus necrotic ringspot virus in plants
by using designed prinmers 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 Prunus necrotic
ringspot viruswWorRe@iawes., Summary of the I nvention: The pr8SEREISHEM | on
relates to a nethod for detection of Prunus necrotic ringspot virus in

pl ants using desined primers of Sequence ID 1: upstream primnmer _

AACT GCAGAT GRIsprelaEaaAa did a0t kiSemhis fiaeleleBlidh of dosupsdiein @fPpmilsmercrotic ringspot in
GCTCTAGACTA%TCTCAA&ACI;TC; 7 WD 2007/ 013089 PCT/ 1 N2005/ 000390 It al so
relates tof Eficﬁglm}%‘flg'c kit useful for detection of coat protein of Prunus
necrotic riangspeblytinal RhtatiRs SR PAkildiccrbtic Pakiet BRRlcostrdBiadh san@gai nst
Prunus necrotic ringspot virus cqat protein in plants b) conjugate | abel ed
with al kal i%he pﬁ%‘tﬂ%@tiél%eéﬁdvé‘}h@%aé@ﬁgwﬁmt?séh d) extraction buffer, e) EC
buffer; f) JPNP bufifheburrlpet ai | ed description of the invention: For the

pur pose of devel opnent of a diagnostic kit, the conplete coat protein of
PNRSV was danpl pftrasdor pudierr ose using designed priners that would anplify the
conpl ete C%)""t pE@E%gene of PNRSV. The conplete coat protein gene was

t hen cl oned’ and sequentced to confirmthe identity of the anplicon. It was

t hen cl oned) i nf Philfduffer. pGEX- 2TK and E.coli strain BL21 was transforned with

t he reconbi Ear{ EGEX, 2TK ¥§ct,or z.on.t aining the coat protein gene of PNRSV.
The expresst ,.e . §aay. tion tenmperature and | PTG concentration
were standgaf tezfehds®bf aptlopilentyid eBghdtc &ft, BRSMpReAtcappRied Bf PITREVOPLs Nal
expression was _found at 30C and _at, 1mM | PTG concentrati on, the expressed

pr pt ei n waSMPHER HRm r9se S6E Fevgred Drmerschat rigrld amphdy Raspmplste poreretrgrgens of
I muni zed pARE TRE WERKEeoht bk cfie Wad thed 0REePindMehhdnt&io confirm the identity

of the amplicon. It was then cloned inframe in pGEX-2TK and E.coli strain BL21 was

transformed with the recombinant pGEX-2TK vector containing the coat protein gene of
PNRSV. The expression conditions like induction temperature and PTG concentration were
standardized for optimal expression of PNRSV coat protein. The optimal expression was found
at 30°C and at 1mM IPTG conceniration, the expressed proiein was then purified from 250ml
culture. Two Rabbits were then immunized thrice at weekly intervals with 100pg of purified
protein with Freund's complete adjuvant (Meenm Katoch, A. A. Zaidi and Raja Ram. 2002,
Development of diagnostic kit for the detection of Bean yellow mosaic virus. Patent file no
76/NF/2002, Pending) intramuscularly and subcutaneously and ouce 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.

."‘ﬂ.h\ .

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

Sequence ID 1: upstream primer AACTGCAGATGGTTTGCCGAATTTGCAA

Sequence 1D 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 proiein of PNRSV by using designed primers of



roaders e

protein with Freund' s conpl ete adj uvant (I\/Eenu Kat och A. A Zaidi and Raja
Ram 2002. Devel opnent of diagnostic kit for the detection of Bean yell ow
nosai c virus. Patent file no 76/ NF/ 2002, Pending) intranuscularly and
subcut aneously and once intravenously with sane anount of protein in
Freund's inconpl ete adjuvant. Rabbit was. bled after 15 days, antibodies
were purifi edr{?‘i’6‘??9"‘@%?@é %erum and stored at -20 C. Accor di ngt§INgHe0 Wr¥sent
invention provides prinmers useful for detection of Prunus necrotic ringspot

virus (PNRSV) in plants, conprising the follow ng se uence Sequence I D 1:
WWWWCT% @ccggwﬂw

upstream pri nmer SeRRETRECABAT:
primer GCTCTAGAGIAGRLGH Het @@‘TCTR'&%(?I‘:@@ETETC@)A%AGGT@' SO

provides a nethod for det ection oPﬁPrl mus necrotic ringspot virus (PNRSV)
in plants, bwpespeiing phlgclord! danfrbediesd agadusp FNRII coarteprstegpsbfemed dyomprspi@hng a

purified cq £ Ot @i n u

D007/ 0130839%@%%%%%?53%%%@%@%&%@ élg‘gsc’ r%n%?sg]‘;‘{ye DAYELISA) for
AACT GCAGAT GtdcEbSCEERNATVTGCAA  Sequence | D 2: dovvnst ream pri ner
GCTCTAGACTAGATCT. arin Ional ant j b ' agai nst . PNRSV
coat prote albﬁ’%’ﬁ %Fﬁ B éﬁ?%&%ﬂﬁ% gh"*p“eq"’%/ PRI WP dﬁa%‘bg%?“@éfﬁﬁw ch
enzyme | i nkage haTEaBOpRmBeRAviassay (DAS ELISA) for detection of PNRSV. In an
enbodi ment of the present invention, the conplete coat ;i)__rot ein of PNNRSV is

anplified sag@eneg déBi gnkd pri HEStSAW Ay | IEReEA S 6] GG TGCAA

pri mer AA :ﬁﬁc

pr| mer GCTC%%?}%T%&? nTgﬁg‘t @ﬁ%(%%g%’ll‘%%% 0 GG g] present

i nvent i on, It haothenpinbtdmegat! the gpraem iofenfRSYe wpmpleteswu@m‘;@nloﬁ PRSV with
MVCRI CI\II—I'I'HAGGCRS%ECHPNDAL VPL RAQQRVANNPNRNRNPNRVSSGMGPAVR
PQDWKTTWI' I PKGYVAHNHREVMI TEAVKYLSI DFTTTLPQLMSONLTL

LTVl VRWNS GUDRBDERNHISREGE I RDRRRGAGFERRBNRDRNPNR VSSGMGPAVR

FARTHRWI E PTD X- 2TK

ol | oved bgep%WEsM%%%@%%L%ﬁ%w%

enbodi ment Lo TVREINGNESRGWIGNBRD PRV DG CHN AN K 6FDKBEPREWOFEPNRS\D EoRt
FARTHRVVIEFKTEVPAGAKVLVRDLYVVVSDLPRVQIPTDVLLVDEDLLEI is cloned in

pGEX-2TX followed by transformation using E-coli strain BL 21.

Further in an embodiment of the present invention, the optimal expression of PNRSV coat
- protein is checked with 0.5-0.9mM IPTG concentration at about temperature 30 degree C for 3-

3.5k

Still in an embodiment of the present invention, 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.

7

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
inframuscularty, subcutaneously or iniravenously.

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.
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' protein is checked with 0.5-0. 9n1\/| | PTG co'nc;é'ntrati on at about tenperature 30

dégree C for 3- 3.5h Still in an enbodi nent of the present invention,
obt ai ned coat protein of PNRSV is sequenced by known sequenci ng nethods.
Still in an enbodi nent of the present invention, the purification of PNRSV

coat protein is carried out by the known nethod. Still a L t of the
i nvention, thé"?MMP%%tion in rabbits are carried out th:@%%ﬂ%@&’%oth

purified coat protein of PNRSV obtained fromstep 1(a) and Freund' s conplete

adj uvant i he_ ratio of .1 week|y interyvals, .Still ..in. an an
ebod ment LorAeneriredate aritaihonee e E N R i o afied e PHES
i nt r amus cukatt biotens sb QutiAaehs ke sefunl by kriwenadtbdds. Yet in an anot her
enbodi ment _of the present invention, the ragbbits are bled after 14 to 15
days to oBFEANUSHITRIEREI CRINE PESEN &3V RN ?f@tmlmﬁ@vp@@aﬁreﬁ%tpiwh polvegnal
2007/ 013083 f6died HAQRR P03 ¥ekted iR a%ﬁ&%ﬁ%é@ Hon BOEL T8I folbwhdIBy REERRAT
invention, the pojtgc onal antrbodi es agai nst PNRSV coat protein are
purified fremasetsBBh by known nethods. Yet another enbodi ment of the

present in I . j : e i nal.. .

Bt bodi es Loy Fuiits shibGaielt 0 ik Bt Bh 2 38 Bl HenRabie b i hisrotieto00
fol | owed byplatks by tmharestingvsdriaddeafi tishuePBSa Planletth aroidien beffraidiiomat byplihitiee
present in entioq,wtohe est. sanpl.es are prepared in mcrotiter plates by
macer at i ng PR Bet'ePOr 85 “Prgg FO pl ant with extraction buffer followed
by di | uti oyet infa@sfhérembodind®Osf the plebt Bivk@ionathe aférberplat¥ed inbubafa @k -bralzht at
enbodi nent. of the present invention, the mgcraoliter plgltie is incubated
overni ght &gcut ApGplleyved Bysrashing & ﬁ{}WH%@f%g%alﬁ&w ting of antigen in

the well's. v{et dnhnaReARYdaRhent BPRE PR iRfenkifle Y £28My doRMERE! RECTHERr is

ar‘{t irbody co&eugate in ECl buffer i added in'the rati'o ranges between 1:500
to-1: 1000 fdieddn fes ratid refgcatbeineea r9040 A0t o7 @eripdof ebmsd 4bys weabhitndy Gi t h
PBS-T Yet | n ot her Lient of the present invention, aboutl 001 of
about 1ng/ ﬁ‘ﬁ‘°§’?d§ﬁ*’%%ﬁ%‘§@$9%%§§phate solution in PNP buffer is added in the
m x. Yet i ¥eain anoidoder enbodirmenivf dhe tphaegir @sanion] aveawitdoph of tabeutr Baghnign i s

term nated n%pgggff ;;L%sphate solution in PNP buffer is added in the mix.

Yet in an another embodiment of the present invention, the reaction is terminated by adding
about 50wl of about 3M NaOH after 15-20 min to obtain yellow color preduct.

Yet in an another embodiment of the present invention, the color product is antigen and antibody
conjugate.

Yet in an embediment of the present invention, the absorbance of colored 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:

N

N a) polyclonal anfibodies 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 buifer. _
A part of antibodies and conjugate were kept in refrigerator (4-10°C), whereas the other part was

kept at room temperature (20-3 5°C) to be used for studies later on. Results were found positive

10



about 501 of about 3M NaCH after 15-20 min to obtain yell ow col or product.
Yet in an anot her enbodi nent of the present invention, the color product is
antigen and anti body conjugate. Yet in an enbodi nent of the present

i nvention, the absorbance of colored product is neasured at 405nm for
detection of Prunus necrotic ringspot virus. Further, the present invention
al so provi deswa 207ag#®st i c kit useful for detection of co TBRMSEPH b
Prunus necrotic ringspot virus conprising: r a) polyclonal antibodies

agai nst Prunus necrotic ringspot virus coat protein in plants; b) conjugate
| abel ed wi tteratikalin fest plrgsytvatzassng olhecpat, ir\fsgltbwﬁﬁe@nsiﬁvﬂgmlgibxrZxétnhcmtbstﬁmﬂf er;

ECl buff PNP_buf f o-0af _anti bodi j ugat kept
Th rof i ger B ER A T8 SR REPEAE A COPRaT AR B et B room

tenperature (20-35C) to be used for studies |ater on. Results were found
positive 10 WO 2007/013089 PCT/ TN20051000390 every tine in first part,
wher eas usitAgiderme arples pregiyen Sy plstatiqneoldhy WS@F inyerdicksne Rouighept

whol e year b@&on'ét?z%&‘t& ﬁ&ﬁ%@&%@oﬁggeﬁtm&%lbﬁl refrigerator respectively The
foll owi ng exanples are given by way of illustration of the present invention

and shoul dExemplede construed to linmt the scope of present invention.

Exanple 1 Bg{eg%;&g&gﬂe%ﬁ?%ﬁ/ Jsgom rose: Different cultivars of rose were

checked using as descri bed below. At the sane tine they were also
checked by Differedt enkivens dfirbseDSME chBdwd sishe ISESAHLISYy av descridddbdowgAniiesnaemeand

mno. TM PRS{ESY DERTAEP Voot ot TFRLOBE BE Vol Erors SeaiFsodits
(diluted 11\/51&@0;%@@9}1@11 ﬁdcmkhmgerpgfnbgr Geehnp).at es were incubated at 37C for
4:,” sina D?r%gtl Antibody sandwich ELISA:

N 1. Plates (Nunc Immuno TM Plant, Denmark) were coated with 100pl of polyclonal
antibodies (diluted 1:500-1000) in coating buffer and plates were incubated at 37°Cfordhrsin a
humid box.

2. The plates were washed five times with PBS-T for 2 min each.

3. Test samples were prepared by macerating infected leaf tissue 1gm/2ml in extraction .
buffer. Several dilutions were made corresponding to Ix - 1/160x dilution of the original antigen
and 100ul of the diluted antigen was pipetted into the wells of microtitre plate as per the loading
diagram and incubated overnight at 4°C in a humid box to allow coating of antigen in the wells.

4, The plate was washed five times with PBS-T for 2 min each.

3. Antibody conjugate (diluted 1:500-1000) in ECI buffer was added into the wells
(100pl/well). Plates were incubated for 4hrs at 37 °C in a humid box. |

[ 0. 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 lmg/ml p—mtrophenyl
phosphate made in PNP buffer.
8. After appropriate colour development (30min - 2hrs), the reaction was terminated by
adding 50ul 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 {o be greater that 0.1, which was at least three

times the background of healthy co;:ltrol.

11



2. The plates were washed five times with PBS-T for 2 mn each. 3. Test
sanpl es were prepared by macerating infected |eaf tissue Ignm2nm in
extraction buffer. Several dilutions were made corresponding to I x - 1/160x
dilution of the original antigen and 1000 of the diluted antigen was
pipetted into the wells of mcrotitre plate as per the |oadin di agr am and
i ncubat ed over? gHfOES94C in a humid box to allow coating SRR n t he
wells. 4. The plate was washed five tines with PBS-T for 2 mn each. 5.
Ant i body conjugate (diluted 1;500-1000) in EC buffer was added into the
wel I's  ( 100RFHEs mpre posiive 4o sy ROSItTE FREFL dample. Whegasakeagtivedy e 2eHie GOBBX .
6. The pl at gywas Washed again for five tines with PBS-T for 2 mn each. 7.
After washing, the wells were filled with 100 | solution of Ing/m

p- ni t r ophen{batingthoSernB.O0Mmed Bten' PRPsddirng earborgte anfl 283 2 aphvo pidasosate.atbb
devel opnent 3 ). I.S): ' . pat ed by adding 5041 of
3M NACH to 2%%%{;@{\,% %O'nﬁgﬁ g%ﬁgﬁﬁéggﬁgﬁgaﬁﬁgﬁgﬁ??ol s were al so made on

t he same pl EB&-T vitisp 2imhCedatm difsphmte v 3. 4redeuivi @&kl end C.050I(eveTEEIRSA pl at e
with a flow,ELI SA m craopl ate. reader. The reaction_ was__.consider L1jve

i f absor ba\rll\{@é’“?ﬁg%n g‘lfgeé'r' & °§Phé1§ﬁ(g‘§1yfiﬁ°&]f)’ 88&?%&%@%&8‘? 5’@3‘?‘5"{ fee
times the bagha, @Lﬂg%o@iunhaﬁhémog:?a&zﬂ&kd eddl ai0Em20 Qb0 1B AR 28GE/ 1hREOH/HQ390

Results were positive in ther1p05| ive control sanple, whereas negative in

the negat i veissabed il 000 ket ST wknt] was astistadito (9. 05M per liter): T1.59g

sodi um carb ; i } Jelp 21! n 2608M
sodi um phos%ﬁgthgﬁ%ﬂg'ggé?%gﬁgo'?ggjw l\igléquPdlgs T %%J?%@@%?M@O%#E%@%%sphat e
pH 7. 4; 150t:BEGndabidvs.adBsted v V34 Tween 20 Extraction buffer: |.3g sodium
phosphat e ( ydrous 2 Pal vvi.nyl.py lJ e _(.RVP 4. ... 0

sqdi um azi dgl,(ﬁg 2‘?”(5%9%‘“&)‘1 eﬁ%e%%% Jéﬁ%&?h é\ﬁg rggg‘glgﬁ Iaglg?\d& Qg%/ &% C}l\%}zeﬁg%og%gm\?\e‘?%g

di ssol ved i disdo2ad@ns00ty BBSTedwakey biHwes adflfiad tee®l tnd voldmERRs Badd ter100@nI0y BSA,

20,5 P 40 A AR GRS S T 1o

azi de and 97nil di et hanol ami ne were dissolved in 800m distilled water, pH
was adj usted t0-9-8 and-vol une was nmade +0 10004 — - -
SNo. | Cuitivar of Rose ELISA using | ELISA using test kit |

Reference kit

+

Careless love

Blue moon
Maiden drought
Golden giant

- | Oklahoma

Red master piece

o+ | w H] F

Kiss of love

Happiness

et ] B Bl Bt B B ol

Sabaien

Queen Elizabeth

,.d
e

+

[y
—t

Iee berg

.._.
]

Virgo

13. First prize
14, Sonia
15. Raktgandha

+| +
e B R B B Bl o et B B B o B B

+] 4] ] )+




Table - | ELISA results of d| fferent cultlvars of rose usi ng reference kit
and test kit S.No. Cultivar of Rose ELI SA using BLISA using test kit

Ref erence kit |. Careless love + 2. Blue noon + + 3. Maiden drought + + 4.
Gol den giant + + 5. - Cklahoma + ++ 6. Red nmaster piece + + 7. Kiss of

| ove - + 8. Happiness + 9. Sabaien + + 10. Queen Elizabeth + + 11. Ice
berg + + 12. WOpge/o#0s 13. First prize + + 14. Sonia + RCT/ABSRRIgandha
+ +4- 12 WD 2007/ 013089 PCTfl N2005/ 000390 16. Gangs + + 17. Arabian night +

21

T - 1€232 Lﬁggﬁglﬁfﬁh re G;fnz’-?j rzjglv Eﬁg;#err;n;a: 4"-"2% ;2%3\?@ i - . ZECEph:rnL g\rll\gr
+ + 26. Lusi[ana -| Arabian night + +
18. Landora + +
19. Pink panther + +
20. Madhura - -
21. Pusa virangana - -
22. Keshar fire +
23, Pusa manhar +
24, Ahylia - -
25. Ephil tower + +
{”" 26. Lusiana - -
27. Pusa baramasi - -
28. Sandigum santinari - -
29, Arjun + +

+ strong reaction, ++ very strong reaction, - ncgative reaction

Example 2

Raising of antisera:

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 PNRSV. Anfigen (about 100 pg per injection) was mixed with

Freund's adjuvant in the ratio of I:1 and injected By two routes intramuscularly and sub-

cutaneously into the thigh muscles of rabbits.

First two injections were giveﬁ 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 ar hour. Subsequently, glass tube containing clotted blood was kept at 4°C

overnight. The serum was collected using pasture pipette and cenfrifuged 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

22 weeks after the initial injection.
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27. Pusa baramasi - 28. Sandigum santinari - 29. Arjun 1 + + + strong
reaction, ++ very strong reaction, - negative reaction Exanple 2 Raising of
antisera: Purified reconbinant coat protein was used an antigen for
i mmuni zation of rabbit. Healthy white New Zeal ander mal e al bino rabbits
approximately six nonths old were used to raise the hyperinmune sera
agai nst PNRSVWONOT/4E%%( about 100 sg per injection) was nmiPEd™@E 3% eund! s
adjuvant in the ratio of 1:1 and injected by two routes intranuscularly and
sub- cutan | i e - i ' WO T N i ons
Nere g ven ol Srasy t ol SR SR Y e R Yl O
week. Simi Parifigaoc of dAntitedy WSepratipe oxfi kg8s fvoen evifily sarulond) Byt AnEnening’ s
i nconpl etesaldpjhgvant i 'Q]t'il)-at the interval of one week. After two-week
i muni zati GATS ‘f‘fé’d'fﬁ%l,a e animals were bled fromthe mar gi nal ear vein.
The bl ood wasl.cDhdtitied watet (3 ral) glass®iel thbmabficradd aaviggutho cl ot at room
tenperature for_an_hqur. .Supsequently, glass tube containin | otted Rl ood
was kept at 4c SEY SrOGAtSe Hrafeiimiad stor g crmeadss ﬁﬂ%@iﬁﬁ%@m’aﬁ@%@ and
centrifuged at BDQnARBuEIQkeft@Bder¥tiRing! 2- 6C. The supernatant was col | ected
and stored at 4C after adding sodiumazide to a concentration of 0.2%

(Wv). To collebficnBirEngdt HA Ky a5 rom feRIPEEETDRS aReitiel BPtFeRhsresuliing sgutinng
22 weeks atter LaiddibladlsedidlaBE Lol bebduslbEh Bt A0 aETs | D296/ 000390

For reference and se ogi cal testing, antis or PNRSV was procured from
Bi oRad, USA. 4.PGelufigrcwad camirdhigefinetiNeoey fof 36 pain and grecgfitateg@sf wasredwroh & mbelin) :

A) By Ammoni um |.bhat e egipitation: 1. Distilled.water m added
to 1 m of cr udgﬁgﬁt&ag@rﬁ . gv.‘a@gflgvatef gfasoﬁep\%tg(é df@e %n\(%f \%nreeﬁorv 8|‘?‘*’ze&§es OP
sa{trur at ed ammonbufosinhddhets( Si gna) was added and conti nuously kept under
stirring. 3. After stirring, it. was kept af, roomt rature for about 1
hour. The resﬁl %Pﬁ]éyg"ﬁ?lﬁ‘ﬁt%ﬁ’as é‘ﬁ%ﬁ‘ieél% By ][: ?%B@E%d cl oudy because of

preci pi tati ons 0b AHdsRedinRed 4t alvavkBiath 47 2804t i on was centrifuged at 90009
for 15 mn and %rlecipitate was, washed with 2_m of .
7. The antibodies were diluted in a way that final concentration became ! mg/ml {Q.D.
reading 1.4 = 1 mg/mi).
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; NaH2PQ4.2H20 = 1.0 gm; NaCl = 8.76 gm.

B) By affinity chromatography:

1. Protein A - sepharose (Sigma) was swelled and packed in a columm.

2. Column was washed with equilibration bufier.

3. Serum was diluted and passed through the colummn with a regulated flow,

4. Unbound proteins were washed with PBS until no more protein leaves the column (it was
{ monitored by spectrophotorneter). .
Bound protein {(IgG) was eluted with the elution buffer,
6. pH was neutralized with Tris HCL

o

7. Columnn was regenerated by washing alternatively with equilibration buffer and storage
buffer. Then the column was stored in storage buifer at 4°C.
§. Elute was dialyzed thrice against PBS and stored at -20°C until used further.
PBS (100 ml): Na2HPO4.12H20 = 5.8 gm; NaH2P0O4.2H20 = 1.0 gm;
NaCl=28.76 gm.
Equilibration buffer (5X): Tris - 0.05 M; NaCl - 0.15 M, pH 8.6.
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hal f-strength PBS. Washing step was repeated three tinmes to renove the
traces of amonium sul phate. 5. Finally precipitate was dissolved in 1 m
of half strength PBS. 6. O D. was neasured at a wavel ength of 280 nm 7.
The anti bodies were diluted in a way that final concentration becane I ng/m
(OD reading 1.4 =1 ng/m). 8 1 m aliquots along with 0.02% w v sodi um
azi de were stov@chox013e®20C for further use. PBS (100 m): HNEZANPOIDIH20 =
5.8 gin; NaH2P04.2H20 = 1.0 gm NaCl= 8.76 gm B) By affinity '

chr omat ogr aphy: Pr.ot S S | ed and packed in a
colum. 2. Col usrl’??fa f%é%@?\ﬂ%t %@qﬁrﬁ%’? %rirah Ogﬁ'f?é\r,éed 3. Serum was
diluted and pasﬁdndnmuﬁtegrcﬂjmmdumrnﬁmmca 0egM,atedsfl ow. 4. Unbound
proteins were washed with PBS until no npre protein Ieaves t he columm (it

was ( noni PEPEERISY o prikedsniayBREUNgate Q‘S%]ﬁﬂmﬁ PERIFENG) was el uted

with the el utijon rﬁﬁﬁf ﬁ]’cahne%hod@bht%%fﬁﬁi&?ﬁvﬁé 8i5Qewid Dml 6F W-antfbodfe’] UM was
regener at ed- by was al ternativel equi l i bration buffer and storage

buffer. Then Ehdres| gth%bY@t@ﬁ%dstpfﬂg Maeldgrasaddedio te selgtiog in Epeht @ Wasdo

e b o ARt ER A5t 08 B ieQiGuint 1| Nsed Turther.  PBS (100
Equi | i brati on3but erincxﬂuamat boinstemp&afife fivk 4 hisCA fainihrd®n M)Ioun-ivﬁ dgvelofed. , 3 WO
20071013089 PCT/ 1N2 000390 ora f Na2HPO4 - 0.05 M Thonersol -
0.05% pH 6.0%E *%%fg‘?fﬁ%éﬁﬂ‘aér" %ﬁ@?ﬁ&&%@og %9 gé“ﬂﬁ* NaCl - 0.15 M pH 4.5 _
Preparati on of, adeipa@eita® 736 PasEAYniatalien R415itREgHA PR 4nd inilp 8RR ASL Y milof . |

nmg of al kaline phosEhat ase (Sigm) was dissolved in 2 rut of purified
anti bodi es. 2. Malg$ 3@%?%$al dehyde (25% stock, Merck) was added to the

sol ution in sychyRiNaYbPa LBk BERS t § &%}mlca%%@&lﬁ&%f&% 8.08R%/3Ukr k%6 ed

| .
Wa(]' in it to enhance its self life. It was stored at 4°C till further use.

Evaluation of alkaline phosphatase conjugate:
Activity of conjugate wés checked by DAS-ELISA as described in the examples given in
complefe specifications of patent using known positive and negative samples and titrated too.
Example 3
Detection of PNRSV from Rubus spp:
To detect the PNRSV, two different species (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 surumarized in Table 2.
( Table—2 E_LISA 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
L. Rubus ellipticus + -+
2. Rubus navalia + -+

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

Example 4
Detection of PNRSY from hop:
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3. It was incubated at roomterrperature for 4 hIS A faint brown col our was
devel oped. 4. After 4 Ins, it was centrifuged at 9000g for 20 mn. 5. The
precipitate was washed twice with half strength PBS and finally dissolved in
2 mM of half strength PBS. 6. Bovine serumal bumn (BSA) to 5 ng/m and
sodium azide to 0.02% w v were dissolved in it to enhance its self life, It
was stored at WM@290701308%urt her use. Eval uation of al kal i ne FHOSEWANLSY
conjugate: Activity of conjugate was checked by DAS-ELI SA as described in

t he exanples given in conplete specifications of patent usi ng known
positive an negatlve sarrpl es_and titrated too. |l e 3 Detection_of

PNRSV f r om RUBREEE S5 NRRV deonp bep PR aEsipsirs\Kit, sHEP!es WF’@r@ﬁ?kegp’é’@E&Afé Rlbds as
el lipticus aadipRybitzeNBuakis ?ﬁampﬁ%%mﬁﬁpmea@ a$§1{f§§8?rﬁq{o§§kéﬁ%l%§gﬁicﬁ% as

descri bed above. Extraction sanpl e was si m e steps use
Rose sanpl examplgi hett tha semartpn@ ‘tney Weret 4igp shasked by IefﬁgnmfeDabﬁo(meed

by a reference kit D he Kroor n_and . .

2ol | kult o oo o e e R R B G P ST e
Table - 2 HzmbkA.results of dlfferent speci es of Rubus spp. using reference
kit and te it |var.s of Rubes E SA usi ng ELI SA using test
ldt. Refer E :1@{“1%1“3 T§19§ %?Fsi“ﬁﬁ‘ie&ﬂeé‘c " Rubes navalia + - + +
strong reaction, ++ very strong reaction, - negatl ve reaction Exanple 4

Det ecti on of _PNRS frqm hap: 15 WD . 2007/ 013089 _PCTI | N2005/000390 _Ta_det ect

t he PNRSV fra&anop_Cb)}nmpfﬁom he kit, sanpEEBAwer eusihg¢RaiSAissingleAS- ELI|SA as
descri bed abpve. Extraction of sanple Wa;Réfe%anﬁitto the steps used forj Rose

sanples as g|lven iln exanple 1. At the sane wer e al so checked by
a reference kit DS]EM{m(zmm-Ephe Sant nl ung+von M kr oor ¢ani snen and

Zed' ku| turen _%I—]', _Qr rn:n\l\ :\_nr{ I‘LCIII ts—are M%L%te%j# .:!'nhl a 3

Example §
Detection of PNRSYV from stone fruit and other crops:

To detect the PNRSV from stone fruit and other floriculture/ornamental crops, samples
were checked using DAS-ELISA as described above. E}itraétion of samples was similar to the
steps used for Rose samples as given in examples 1. At the same time they were also checked by
a reference kit DSMZ (Deutsche Sammiung von Mikroorganismen und Zellkulturen GmbH,
Germany) and results are depicted in Table 4.

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

kit ant test kit.
( S.No. | Crops ELISA using | ELISA using test kit
Reference kit

L. Apple (golden) + +
2. Apple 5 T
3. Peach cerasus + +
4, Peach persica + +
5. Peach (plum) + +
6. Peach (almond) + +
7. Begonia + +
8. Geranium + +

—t
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Table - 3 ELISA results of hop using reference kit test kit S.No. Cultivar
of Hop ELI SA using ELI SA using test kit Reference kit 1. Humulus (Hop) + +
Exanple 5 Detection of PNRSV fromstone fruit and other crops: To detect the
PNRSV from stone fruit and other floriculture/ornanmental crops, sanples

were checked g gy dd4has ELI SA as described above. Extracti eoradizoszgmes was
simlar to the steps used for Rose sanples as given in exanples 1. At the
sanme tinme they were al so checked by a reference kit DSMZ (Deut sche Sam ung
von M| croorgani snen and Zel |l kulturen Gvbl, Germany) and results are

depi cted ileabI e 4. Table - 4 ELISA results of stone fruits and other
floricultu ntal crops using reference kit ant test kit. S.No. Crops

ELI SA usi n@yElbSAGUSiGy ieartonl of BELREERGRekids o APPI e (9ol den) + + 2.

Apple + + 3. Peach cérasus + + 4. Peach persica + + 5. Peach (plum + +
6. Peach (al fonBgse-is ene ofythe phejersi of cwt dlowg gromera of fifia-and abread\Binge GREIEIN89

present i nventi B SRGHR YASeY HASHTRR-ALARAT T, AR ER oo ile o

_I ndi a and abr oadiseaSi fre® prapageivn edisrial ged selaétfoaoctfd:tabl_yy ENRS\bw\mﬁ@ind'gdmejs

mieri Al and serEEPTOTLR HE ey SHra & Tyt Ag o So Bt et Bnoat ¢ kit

are absol ut elyy essigndahdbteatallithe PIERPY strfind MeupingMidiab, r us managenent .

3. This being an indigenous diagnostic kit is cost effective too.

4. Since it is based on the polyclonal antibodies, it also detects other strains of PNRSV
infecting other crops.

5. The kit can detect PNRSV from floriculture crops like rose (Garden roses, cut flower

roses and essential oil bearing roses), wild plants (Rubus spp.), stone fruit crops (apple,

peach, plum, apricot, almond and cherry), and other crops like hop, cucumber, begonia

and geranium.

The cornponents of the kit can be used to detect PNRSV in TCP's of commercial crops.

The components of the kit can be used in quality plant production programme.

The components of the kit can be used in plant quarantine purposes.

e

The cloned/expressed coat protein of PNRSV is a regular supply of coat protein of
PNRSYV for the production of antibodies against PNRSV.
10. The components of the kit give better signal (as in case of rose and Rubus spp.) as
compared to the reference kit. 7
( 11. The components of the kit can be used for disease epidemiology and disease forecasting.
12. The development of the kit will ensure proactive measures for more effective check and

the spread of virus.
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N I

2, The kit can detect all the PNRSV strains including Indian. 3. This being
an i ndi genous diagnostic kit is cost effective too. 4. Since it is based on
t he polyclonal antibodies, it also detects other strains of PNRSV infecting
other crops. 5. The kit can detect PNRSV fromfloriculture crops |ike rose
(Garden roses, cut flower roses and essential oil bearing roses), wld

pl ants (Rubes spp.), stone fruit crops (apple, peach, plum apricot, alnond
and cherry), and other crops |ike hop, cucunber, begonia and geranium 6.
The conponents of the kit can be used to detect PNRSV in TCP's of conmerci al
crops. 7Weteinconponents of the kit can be used in quality plant production
programme. S. The conponents of the kit can be used in plant quarantine
purposes. 9. The cl oned/ expressed coat protein of PNRSV is a regular supply

of coat protiei A d@fgnodtiNRSMiskall féMRiRAGIVTIJaORoR]n @ﬁFﬁ@@ﬂie@ﬁnﬁ@%? Bt VIRIRSV.
10. The conponents_of the kit give better signal (as in case of rose and

Rebus spp.) asctongdip¥¥ ed to the reference kit. 11. The conponents of the kit
can be used fo [ [ 1ol i r.e ' :

dovel opront. of DR Al gt R R b b BE AR IR P Wt W bl
check and t heclsipfedagclafim2i rus. 17 We claim 1. A diagnostic kit useful for
detection of coat protein of Prunus necrotic ring spot virus conprising: a)
pol ycl onal antﬁtﬁ? %@tejﬂﬁl%‘i’lﬂﬁlgﬂﬂ’é’ﬂ%@@é@% ri ngspot virus coat protein in
plants as cl apyygeid @i m 2; b) conjugate |abeled with alkaline

phosphat ase; ¢) coating buffer; d) extraction buffer; e) EC buffer; f)
PNP buf fer. 2.d)axtra¢tioocbufifer; detection of Prunus necrotic ring spot

Vi rus( PNRSV) 'Q&I%rﬁh%f; wherein the said nmethod conprising the steps of

£f) PNP buffer.

2. A method for detection of Prunus necrotic ring spot virus(PNRSV) in plants, wherein
the said method compﬁsing the steps of :
a) providing a purified coat protein of PNRSV by using designed primers of
Sequence ID 1: upstream primer
AACTGCAGATGGTTTGCCGAATTTGCAA
Sequence ID 2: downstream primer
GCTCTAGACTAGATCTAAGCAGGTC,;
b) preparing polyclonal antibodies against PNRSV coat protein obtained from step a);
c) performing direct antibody sandwich enzyme linked immunosorbent assay (DAS
ELISA) for detection of PNRSV.

3. Amethod as claimed in claim 2(a), wherein the complete coat protein PNRSV is
amplified from rose using designed primers having a
Sequence ID 1: upstream primer AACTGCAGATGGTTTGCCGAATTTGCAA.
Sequence ID 2: downstream primer GCTCTAGACTAGATCTAAGCAGGTC.

4. A method as claimed in claim 2(a), wherein the complete coat protein of PNRSV of
sequence ID 3:
MVCRICNHTHAGGCRSCKKCHPNDALVPLRAQQRVANNPNRNRNPNRVSSG
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a) providing a purified coat protein of PNRSV by using designed priners of
Sequence I D 1: upstream primer AACTGCAGATGGITTGCCGAATTTGCAA Sequence I D 2:
downstream primer GCTCTAGACTAGATCTAAGCAGGIC; b) preparing polyclonal

ant i bodi es agai nst PNRSV coat protein obtained fromstep a); c¢) performng
direct antibody sandwi ch enzyne |inked i munosorbent assay (DAS ELISA) for
detection of PNRSV. 3. A nethod as clained in claim?2(a), wherein the

conpl ete coat protein PNRSV is anplified fromrose using designed priners
havi ng a Sequence I D 1: upstream pri mer AACTGCAGATGGI TTGCCGAATTTGCAA.
Sequence I D 2: WRP@HW&TWEWWTMWYE&IW as

Cequance 1D 3. T RheH QLB AT G AR PR RGO

MEPAVRPQP 'V VKDOPRGERIRYPPSH EEDTRARIREBAW TEAVTE Y BABAKIVL VRDLY VVVSDLPR
TLPQ_IVGQ\ILTLLTVI VRMNSVS SNG W GWEDYKVDOPDGPNAL SRKGFLK

DQPRGWQFEPPSDL BRETHAR HRIARIEHIG Y Flaaadin ndriX-2Vin/sterrl by oprfomativoema B i s
cloned in PCEX; Tk noétgﬁ\ed by transformation using E- coli strain BL 21. 5.
A nmethod as clarmed in claim2(a), wherein the PNRSV coat protein so
obtained is checked for opti mal expression with 0.5-0.9nM | PTG

concentratio out ture 30 degr C faor 3-3.5h. 6. A nethod as
clained in c{] a rﬁleé as c\]ﬁd@te Frh‘?lﬁ“ﬁéz(lﬁ‘}\lﬂé\?r% PR Vo poatipsotein sp phiated & or e

i muni zing T abaiet;&d %r op%uﬂﬁteka FlRbEESlom M RS BBrdéiiat b%%?élﬁhf‘ for

preparing the polyclonal anti |es I'mruni zation 1n rabbits 1's carried out
three tines wtemppuamréB@degreaCfpxrbBéhn of PNRSV obtained fromstep 2(a) and
Freund's conplete adjuvant in the ratio of 1:1 at weekly intervals. 8. A
method as clainmed in claim7, wherein the route for inmunization maybe

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

immunizing rabbits,

7. A method as claimed in claim 2(b), wherein for preparing the polyclonal antibodies,
immunization in rabbits is carried out three times with purified coat protein of PNRSV
obtained from step 2(a) and Freund’s complete adjuvant in the ratio of 1:1 at weekly

mtervals.

8. A method as claimed in claim 7, wherein the route for immunization may be

intramuscularly, subcutaneously or intravenously.

9. A method as claimed in claim 7, wherein to obtain the polyclonal antibodies the rabbits
are bled after 14 to 15 days to obtain polyclonal antibodies against PNRSV coat

protein.

10. A method as claimed in claim 9, wherein the polyclonal antibodies against PNRSV coat

protein are purified from serum by known methods.

11. A method as claimed in claim 2(c), wherein to perform the assay 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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i ntranuscul arly, subcutaneously or intravenously. 9. A nmethod as clained in
claim?7, wherein to obtain the polyclonal antibodies the rabbits are bled
after 14 to 15 days to obtain polyclonal antibodies agai nst PNRSV coat
protein. 10. A nethod as clained in claim9, wherein the polyclonal
ant i bodi es agai nst PNRSV coat protein are purified fromserum by known

nmet hods. 11. A nethod as clainmed in claim2(c), wherein to performthe assay
m.crotiter plates are coated with polyclonal antibodies diluting in a
coating buffer in a ratio ranges from 1:500 - 1:1000 followed by 4-5 tines
washi ng wi t hi2rBangthod aselaimed it plainh &(¢) Fehesqin PoRQITIRG Ble 4PYeY ZORPIISGHPEIETIRE

perform ng the | i . rakd Ng

ot cot ed Teaf - aampieh BcERR,RERRAM BEr ahohomEE: ERbYLIERRERD0 | | Lt on
fromlx - 1/ 168tloekd bhdiloiorgfraal 1 xarit'i e nf terdigach antipeh hadtadding tisatenl es to
pol ycl onal antibo?g cogfegﬁgzcr,titer pl at es. 1§i A nmethod as clainmed in
claim 12, wher 8PIgsfa PRIvEIBR] ngidody cRatediICiotiPieS over ni ght at  about 37C
foll owed by washing to allow coating of antigen in the wells. 14. A nethod
as claimed in claim2(c), wherein antibody conjugate obtained fromstep 2(b)
in ECl buff el3. Am¢thed 2satlaimed amglesn b2 twieesin flie500rdtiter blak€ BGndubated opemightatof
about 4 hrs at . a Cfollowed b shing with PBS-T. 15 A nmethod as
Clatmed in ol oL Rlfupdby e h S tortubl A be FHE ¢ ophony
phosphate solution in PNP buffer is added in the mx as clained in claim14.

16. A nmethod as clainmed in claim?2 c%, wherein the reaction is term nated by
addi ng about !4. Bonethdd asadaimed N Na@H2 (. tvédrereis amtibodiy sonjvgase bbipimeq Ebmoserciibor ed

product. 17. A od-.as ¢lai.ned in.claim. [ in the cql gred. product is
et gen and antt B reE B i Saingd] oeclt B0 L LT0R Takdfirftd ol e Bt

wher ei n absor baie3 T fpllbeedty Magklig vith PBSERsuUred at 405nm for detection of
Prunus necrotic ringspot virus. 20

15. A method as claimed in claim 2(c), wherein about 100ul of about 1mg/ml p-nitrophenyl

phosphate solution in PNP buffer is added in the mix as claimed in claim 14.

16. 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 colored product.

17. A method as claimed in claim 16, wherein the colored product is antigen and antibody

conjugate.

18. A method as claimed in claim 16, wherein absorbance of colored product is measured

at 405nm for detection of Prunus necrotic ringspot virus.

20



