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WO 2007/ 013088PCT/ 1N2005/ 000389 DEVELCOPMENT COF

DI AGNOSTI C KIT FOR THE DETECTI | ON OF CHRYSANTHEMUM
VIRUS B Field of invention: 5 The present invention
relates to a priners useful for detection of
Chrysanthemum virus B in plants. Mre particularly this
invention relates to a nethod for detection of

ChY9 W HSum virus B in plants by using a pFCRHENQ05/000389

useful for detection of Chrysant hemum virus B in

DEYEL - Gtyofaf.  Berr Wi, 'Beleomney or
CHEYS g@m%@ us- B in pl atnts Backgrguﬁd of

i nvention: Chrysanthenumis one of the inportant cut
F,eida\wenuml dwi de. It ranks 3d in world anong the cut
Chrysant henmum i s commpnly propagat ed .
Thev a@%%m%&oy reaige f%ftfﬂﬁﬁad{s?felefoa@?&s%ont - Argsayihprga yirus B in
plaggce established in the plants to be perpetuated from
generalontogener tion. tﬁllty of gernpl asm and
Mors RAFHA TP STRPDR oRetpareiol dstertian of Ghapantherum virus B in

plafitl b hs¥@ sSprinf¥-OReful ﬁ')k‘ agaEsh 5 @mﬁmﬁmaﬁam birisO8 inVpidn@d.
di seases are not only desirable but also _essential for

The 558t INERHOR ASOREtHFS ¢¢ idviitgpostieridt, usefitl Hemflgtectiph @8 cpst protein of
Chksohhemum vi-a5 B aypliddg has a narrow host range and

di stributed worl dwi de 20 wherever Chrysanthenmuns are

growmn. It infects Chrysanthemum and about 10 ot her
Baa&eﬁn@%ﬁﬁe&hdy cotyl edonous famlies (Br unt A A

tree, K, Dallwtz, M., Gbbs, A J. q\V\atson

Chwsanml@)ls Wi plcthe irpgortpnt gyt SowerAmridivider Hamké Aalin Wogrd among the
cutPRGRrsNohrysRthe AGR)is c&MBodlp pibalaSRNeaHathBIyOlia Ay brauﬂfé allows the

country. During a survey of chrysant hemim cvs.
virgses; prsg cetahhiveeddn die planisdk e prepetuated diven me@h@v\voapmme Quality of
gerhﬁg%r?m%ﬂ&: %iﬁ&wﬂ% k?fﬁf:éﬁ%ﬁ s ﬁg()/@iﬁgesgcé%ffey%ﬁ %tlvé}g 'proper diagnosis
andGegnggol. for dlrat ﬁ@%ys B‘étré%tqnb'ndesmkéwbmf Pletatessemaérf@r improving crop
prokt nce of Chrysanthemum B carlavirus in

chrysanthenums in India. Crop Prot. 22, 425- 429). At
Chopyathemymivirgs 8 (6VBMi arfariayimg ha sy iostcrangecind disygngated warldwide
whEi@ld @eﬁem@#eme ANRERANIG L Yoy SanfiRhfinCAl!a Gﬁ.\tt [lﬂ(epﬁgcws ins

twenty ght geographical areas. Twenty ei
dlcmkéor@%ﬁwws Brjnk fich ¢ Crabtfess éfqd%aﬁ!cwetg, WF,&lbh;met tand| Wagson, L.

(Eaﬁ'ﬁ?ﬁ eof | d1D|P %&gug%eﬂ{ gg%ggflﬂon U %?qg : %%g@glgé%v% withspread
throypBE@6 1g5countd s 09108 ,a MEEH P4 SHUrysshiORKOS/s. All 6818d 8Gmmercial stocks

g B S s MR AR, s .

RaingRBn Hhﬂanc‘&it, Z@llil, &nAl. 2ot Gange 1. Br (2001) iErectidn, adentifirdfiemand incidence of

cHoFBRD, 5 i BB ADRS, WS PAY PERUESICR: e

Inspwitet of dlimalayant Biores@vB: Washnologyt Peleppurt duyfanthemum cuitivars were

cRENR Sy 8 TR Lol ) L SR o

and geawencys werer eibrditasle tos éenifanlcwagf&mnt ipemempBirsTeriel ddsigned i(BMBL

ve t enzi e

MBS E e AR PIAT e BB PR, PRBRET Phglin. assoseos
AJG@Q&PS tAIS0%#96,0A1668¢97MAT G0 8y AT6RI4R9, A IEA9I00P arl usad successfully for

conbi nation of these is found (Hollings, M and Stone,

OM (1972) Chrysanthemum virus B CM/AAB Descri ptions

of Plant viruses No. 110). Synptons ranging from

nosai ¢, mal formation and slight to severe necrosis have

al so been reported (Hal ckart, F. A and Matt, D.Z

(1974) Variation of Chrysanthemumvirus 10B. J. Pl ant

Path. 80, 97-103). Traditional nethods of diagnosis of

pl ant viruses require bioassay through an indicator

pl ant, . synpt om observati on, host range deternination,

and particle norphol ogy and vector relations. These

processes are tinme consumng and require a | ot of
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WD 2007/ 013088PCTAN2005/ 000389 di sease was anal yzed for
36 cultivars of Chrysanthemum norifolium Sone
cultivars also exhibit mld leaf nottling, vein
‘clearing or a conbination of these (Hollings, M and
Stone, O M (1972) Chrysanthenum virus B CMJAAB
Descriptions of Plant viruses No. 110). Therefore,
|swpr?‘B‘gf"f33§?t to have reliable and qui ck di agrf’d‘s’ffm@gs"‘l"8389

di agnose the Iatent infection and for 5establishing the

e R U R TG B ArClodien SPTts OB G VR T R el M e
ocdubrerice bDOVMn@‘&ﬁfﬁs@ﬁthMm(dl SEM et ard irediffadesichagtasiicodatiyect i on

VY ot Hstfr%foxmte% S ethet hdtohs &'\r'@?bgp 3 %gragﬁjs S0 Nogiam, D. 1952

Vuiuﬁﬁktdnf bif akiriyant @i WetidMridd aviee a Ghuntdaryy sank RibseaseBof Chrysanthemum

eSS b S e B 3, SR o s

in [oMBoff flewer GhlME aﬁnm&mmdﬂe@yean c]&ﬁngrtg d asdbitheionde these is found

(i Mo ] S8 DY MIE B AT M i BB eFitops of Pl
vxrﬂeﬂﬂbslf mgﬂﬁﬁ rahking B6inOHeskic, thalfamaiddhym, sk .ght( B3Qeere necrosis

d Annual ort of the_ Socjet Plant P ectlon
ha\@ralsm&tswewﬁa Takdat, 6} anplfaft Bt é@g‘{}e‘{?@é gy of Gigysamthermum virus

Bﬁmmﬁaywmw rus B has been worked out and it was
3. 4kb (Levay K E. . and Zavriev, S K, 156£%29%%
Tradhopal b eieRes S JiRgRRSE iRy ¥HWseH FGHYT Bioptsph thogugnyy indicator plant,
R rPifibn, 1961 @RgeOdetdaind S bbte léfh{ B @.ﬁ@m:dfo 1
sy wﬁl%g@Genl.on\/ R oll‘éﬁg 7560% %%23 E ggiho gﬂ r relations.
ThessPFSRISPRAr e SOnRpMinE 2pdhieqwitzes I b?fdﬁ‘%’“h Wﬁé%npfg%fg%é’h mglgeutar

bl@%o@ﬂéﬁﬁ tan gl €me AGGE I del 0% nevi\hbchradd Fapid and
7282 617287 AJ585240, AJ70462 AJ580956,

IesA]lglgnggmgenmm 6‘3@5’4@ of Jyipes AQF@SB‘BE gljhereoa'ret Y%los%lsql@n%qm techniques

avﬁﬁgl'é‘?ﬁ‘ g‘lerfgzlcpcgf WAl bR sE8 atE gﬁ@bﬁﬂlomt&s@ aj BStinatitd RS, fluorescent
bi ol ogi cal isol ates 20have been identified |nclud|ng

antibpgy desh| nayme Bifef (emupRFeERBlASiaY ofioft IMMURATOEIn; asgnifisgl blotting

asﬁ Cylkerh Doty G8c1kis QLR ISBridiERioRGhith Blid RBelbd 4 nbP Ridio-labeled
e main obj éct of the present is to provide priners

PTQJEEMQIIPOmeefaé%ﬂ@eth%%PaSE#ﬁ%B?ﬁ hemum virus 25B in
TR uABb Sical ARGHREES %Qirce%teenmsuctc&@ﬁﬁf asedtrol ML RAtkObnl 8f tC‘VE’: from

provi de a nmethod for detection of Chry santhenun1V|rus

Chrpsaphetrnrs meyifaligimn@Raireds. fhkd SgwpﬁﬁvéfasKtMethan%r . and Smgh B.P.
(1%@? Q.F)‘irl %tlﬁef e aﬁ%ﬂbﬁ% of! @&'B Qﬁaéﬁosﬁb NARREL Y Bdicetibh Bl PfsBnthemum

not ect of resent inventionis to
vings @i d’@ysntb,etagmo@diac KiFp. Bk o, 1P9-1088) Serplogisalgnethgis were used

%ggﬁe ;Pfg kRAPLAETVVE (i ! BA'A:‘ Rh@NRS Zaidi, ¥PH. and
01 /IN 005/ 000389 Surmary of the’ invention:
Mriharigss Bs é1r990)| Tigenpsis 9h Viretea resome smamieiehplants sith gaecid rsfegance to

seffloetddl M&gﬁsméw fﬁwawa&& nn&a@k@nm g8l g 1§ﬁ$med

primers Sequence | streaWIpH
Em@@@m@ommexg@@\wq : ﬁ@e‘t}b@ﬁ@%‘hﬁ@ fprm 98 F14d34 dayp been
T TTA 3 .
<S55 ARSI GHATHATEHHE syl SERILD . .

Si@hmay fa.Rams RurHalias, 05, @uilnA{ﬁ anst @arg,d@r(;_@]:ih @etegt)on identification and
f.
Lngg!g%ég Bftg sla%&%ﬁ%& ?Er:ﬂﬂ% 1%%&?{@?1&%&1% ﬁg%qfag‘gf b P By, 425-429).

ugat e

 Itdd Heglly eféectiteds Petedting ehe m;ﬁromdmemgsm.tﬂeé}AS-ayISA, status of the viral

extraction buffer; e) ECl buffer; PNP buffer.
' 2



10

15

20

23

30

- of &g GYB @epesm

__ RN — AR s — e — e

15Det ai | ed description of the invention: Specific

sequence of CVB was detected in total RNA extract of

infected plants by initially transcribing the viral RNA

into cDNA and then anplifying by polynmerase chain

reaction. Like ELISA and I SEM PCR also readily det-ects

‘g @V 13ﬁves Thus DAS- ELI SA, | SEM and RT- PCR a t he
PANTA1PBChni gues to detect CVB infecting f&mszmﬂmg

Chrysant hemum RT-PCR and nucl eic aC| d hybridi zation
dls%seevdisr ] ér%edv T ‘{6.0c91 tﬁlaré %F %@%’?@#ﬁn ? l?oti bggme cu%%{Ya}r/s also exhibit
mlldlle}lﬁmofﬂldgl vetmoweﬁingSAa bamtandtier nf uhdeeuqn@nM wed $ronks €M, (1972)

o R S\ A AR BB VSRR ATV Moy

xm;h:etamtsedhmemhabte ﬁmdelqaiclc @imgnd&stxmso aragncae ehe€ Oént infection and for

T TR T AT ERETER A——

Smlﬁlat' toCEIEIS A Pinh@ickorbb BleottonMBra edpirni(ISER4) dis r%led dadyaletection of

VBRI 873 (8P e S2BF Pl St e P U A0S Ao 42§ e, LD

(200t Tretefom) aldehtifcafion Adr e&tdcﬁuaalofauﬁymf-}rem cl BnEMvirﬂs in

oSO T o OB TR R L D

CV@@fme&umﬁhe@ﬁr@leam gene was i nduced in transfornmed E
COI cell,s in YT di.um 30 ressi cond; t
s Gcaft PO ey 0 YT D EEiE PLEPACSTPR R dfecion of
wmirgém inOiRfectgd PWhi (YanahétbORS KaRBhilTE tah®@ dOBfa, T.Q2001) 52™ Annual

e B e PSR S 80 it e of

Chr}bmwummpmﬁs ®8dndCorkdd0ibhnd it Rk 3QRB CRIVRY, . anhdezavﬁeﬁ SK.
O for 3 hrs at 25C, along wi.th _disruption of cel

(1538 %01?98%5%9@6% ghibseng G’fﬁj?“ﬁai‘fn aﬁawéoﬁr%% rggion sﬁﬁé@’se@'f{femm

virliOB g&hoiSRINA. ArcknPyrsie 781 6), $335-7. SEEIBT, Pgmgpmpbmmmly 5Kb
maxi nturr emgr essed reconbli nant_ coat, _protein

aschesp sequered (EMBby Htlfémdfﬂégqtﬁmq KF@@S%Nmnbers

Ammg 811282, b,«;asmsn NAISESZA0 RIRUEDY ADSRO9SE) Arksisab hA 8540, and-
arose. I'nmobilization of glutathione on an agar ose

Mﬁ%@@g?)xowﬁw@g%oﬁrﬁe@wwn@#vaépwoaﬂﬁhlqal Bolateh typnbiglgeisplisplates
haveSsebd ideaid dndidds e %é:ﬁ& ﬁ%&{e@ IRASsiaNGE Rt BAEL] Yesembles one of the
di'spl aced fromthe colum by elution wth buffer
threistialtni ng free gl utathione. Purified protein
preparations obtained after affinity chromatography
were used as antigen for inmmunization of rabbit (Meenu -
Ohjegtsnffthe inventionzaj di and Raj a Ram 2002. Devel oprment of
Thé hafhl BRBQTihCpristdt if @prdvitR ﬂﬁ{e%éfﬁﬂoptﬁeteﬁﬁ@ﬁ‘oﬁ’@ B hermum virus
nosai ¢ virus. Patent f| | e ' no 76/ NF/ 2002). Healthy white
Bingln3eal ander mal e al bi no rabbits approxi mately six
Ad¥met Jb?ec@b%%fe@en%‘ £7eht{oR if A p?@vdJ‘eﬁmQ}i&?fo'r e fon 't‘?zzysanthemum
agai nSt Anti gen (about pg per injection) wa
vire ﬁébplwt%‘w \ing datigned Pﬁ@eﬁw@vléoragfeamf s e pvde mpor virus
inpRitgcted intranmuscularly into thigh nmuscles of rabbits.
our injections were given at the interval of one week.
Stl)ifap@ber&l&@cw&e BFseRtinYANomisite Rroyidh edlingagstie it usefuinforrdétertion of
coXi’%ﬁﬁeu@h%rfJaQ%%mvﬁ%r@in%tsear vein. The bl ood was
lected 1Tn a glass tube and allowed to clot at room
terrperature for one hour. Subsequently, the glass tube
was kept at 4C overnight. The serum was centrifuged at
2000 rpmfor ten mnutes at 4C. The supernatant WAs
coll ected and stored at 4C after addi ng sodi um azide to
a concentration of 0.2% (wv). Accordingly the present
invention Primers useful for detection of Chrysanthenmum
virus B (CvB) 20in plants, conprising the follow ng
sequence: Sequence ID 1: Upstream pri ner
ATGCCTCCCAAACCGECACCAGGTGAT Sequence I D 2: Downstream
primer 111ATAATGICTTATTATT' CGCAT Further, the present
i nvention al so provides a nethod for detection of
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Sequence I D 1: Upstream pri ner
ATGCCTCCCAAACCGECACCAGGTGAT Sequence 1D 2: Downstream
primer TTTATAATGICTTATTATTCGCAT 5 I n anot her enbodi nent
of the present invention, the conplete coat protein of
. CVB conpri sing sequence | D having No.

’ KPAPGDNEGNAS GS -
PCT/IN2005/000389

%@gé% TAEEARL RLAEVEREREQEQSLEEM

NSNTPDDDARNI SRL TQLAALL RREQTNVHVTNVAL El GRPAL QPPPNVRGDPTN

S“’é’i“%ﬁ&iv{i’?dﬁéﬂt‘é’ﬁwﬂsrzowm QVALEGLGVPTESVI CEVI | RLVLNCANT
ThéSr&8M id@ntion relates to a method for detection of Chrysanthemum virus B in plants using

des\é%g\nmerl @AD(I—ZAI | ADDVVGVI NEHSTLRKVCRLYAAVAVWNYM - | LQQTPPS

SequissicR IV KYpsardk P EANGAGC TEQGUERNPRETRADCAVGTFAVL AL NKANN

Secibrel T2 DS AT B R e TATTA R felsd 1 B 2T

It also retlzhsrto B diagmosterkiogkiefub fitr detbetioh of atmetsin df heyrtnrbavum Figus B in
M&F expression of CVB coat protein 15is checked
P foﬁn%"s'fg 1mM | PTG concentrati on at about tenperature

ap pobgioed afiifodies Sgaﬂrsﬂ@hryﬁhrhlehum nir@nB esibpdieireintplaafs; t he
esent I ned coat protein of CVBis
cfﬂaiﬁéﬂéaﬁkﬁ? Ct‘ﬁ'g'\‘/ﬂkag ﬁ%qﬁ@}ﬂ 'met hods. Still in an

enhmdh@mﬂﬁaof t he present i nvention, the purification

CVB co rotein is carried out by the known
tqyﬁ§ °n 1II an enmbodi ment of the invention, the
|bzlﬁ'5ﬂ;on in rabbits are carried out three tines

3% 1{N}pur fied coat protein of CVB and Freund' s conplete

J

I'n the ratio of 1:1 at weekly intervals. Stil
|n an anot her enbodi nent of the present invention, the

e for nization may be intramuscul arly,
D"E'U {!I‘F&Wetb’lﬁ'g‘wh“o‘f“"?“r'i'PFavenousl y. 25Yet in an anot her

spflimgﬁm]g&aw thVBhﬁiﬂéﬂ@&ﬁdt ini mERNAO&mt:mef rneéat&ut;saxﬁ By initially
e alter Q s to obt 0

transarb g e agﬂ;"g“éﬁ AP GE%é esa*eenpﬂrfe? rrsp K@Wﬁ“&rﬁ‘h%ﬁ&aﬁ%ﬁ’“ Like
ELEadiISEM] PO alb fafilyaResis OVB/iaMaven, the pol ycl onal

ant i badi B, coat proI n are purlfled
T DASHUISA b (R ith RTAHO G 5F Sople IeEBE 2 95150 (R (nfecting

ChffsarkiRiuRl RIEFUR it/ Ridlel Odtid E)}bﬁdﬁ&idﬁraﬁé kdnSitivPtodlsas dete& the virus

coated with, pol ycl onal 30a(%|bod|es diluting_in a
‘ctB‘*thF%’ng'Bﬁhfsé‘Fat?drin%{“W'isé”hf riferosthr dth- Tiierer BLIPdgrgve been used

cxtEI%Ne?V\@.Qd BY dgRostd FBSruATFEAS Ny dahthBREm Tand oW¥e: plants, as these are
2007/ 013088P /1h2005/000389 Yet anot her enbodlnent of
QuichEa5yT'e ST PRRISIIYEVeR Hefid berndibignpandaregast ifesiper Ebese fan be
mel%@gghgggmpjf@;ag&s@ykl{gacer ating infected | eaf tissue
fromplant with extraction buffer followed by dilution

For the g velopment/of gggnastic {ik goab Proffithene gh LV Jewbmitted to/BMBLyfata (Vide
AcBRQLIRE. m@@mjﬁe&tanqﬁlﬁsctlesu@rteesepémaz@\aeﬁg—dea@nmtemavm%resmcnon

mcrotiter plate i s incubated overnlght at about

engygiel Yk trrRriNg SAn Agectienabprb ifiamattmgison Rirxigén vecpry faplified

profBéthis cl¥Rdd ihid p&ex amtv!wsr b?fmﬁﬁbrﬁﬁﬁgt mt%fBL2|T Q-oﬁ 888kl
|nvent|on thé antib oyconj ateln buffter IS

Clopsd cgati FoeiReEarvas indirg d 5. 5:@(3 s grovgom K3 medium.
7
B ARl e %d&?ﬁ@%%@gﬁﬂé?ﬁéf%%%%%%%m P HER ot
coplitgmeand mathedof csll distopticn. COOwWA was - iathwad ubing 0i2E8mpA Bopropyl-B-D-
ni trophenyl phosphate solution in PNP buffer is added
in the mx. Yet in an anothe; enbodi nent of the present
invention, the reaction is term nated by addi ng about
50ul of about 3M NaCOH after 15-20 m n to obtain yell ow
color product Yet in an another enbodi nment of the
present invention, the color product is antigen and
anti body conjugate. 15 Yet in an enbodi nent of the
present invention, the absorbance of col ored product is
measured at 405nm for detection of Chr ysant hermum vi r us
B (CYR). Furher, the present invention also provides a
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d) extraction buffer; e) ECI buffer; O PNP buffer. 25
The foll ow ng exanples are given by way of illustration

of the present invention and should not be construed to

limt the scope of present invention. Exanple 1

Detection of Chrysanthemum virus B from Chrysant henuns:

30 To check the activity of kit, different varieties of

chV9SURPHERum were checked using DASELI SA.  ShifTRL0/RpE°

extract ed in a simlar fashion as described below in

- ELI SA., At 2007/ Q013088PCT/ 1N20Q5/ 000389

iSRS, TS GBS by ror et &1 &b Ay long with

dxsapmcew&eag boll) Brsé2zing thriihl) BRINoRR AN Bulbest R 98d&d. BSd pulse
new covered i sol at es including the isolates

Offlit’frﬁ FH ! & TRXUPEPrspssd Fesppbipasy ok profedh Yigledn sebihiRuform.
Exﬁr@ss&ﬁ&o@ﬁﬁrotefnf%Wubiﬁéd’todﬂohmédh@ﬂ? BP4BHBS ch&ﬁﬁt@%ﬁﬁtﬁf%n@[ﬁm&uone-

showed reaction with other isolates wh

28RE &é%t pRHthione 08 3B R8O T8atHe Mpkeea ighlnetifient affinity
chraﬂnhtoé'h;ﬁm radi Bdus g3 ﬁﬁ&eE ToR$d|Wede ARGISHIIRLH 3Rt !h@ column by
Tabl e | . DAS-ELI SA | ates (Nunc I muno TM pl a
elutﬁhwﬁtwewneue%twlwmnqooo of polyclonal anti bod| es
PuffifiHdl [H&t@iﬁ A:’repaﬂa@o&c}&*mhéa éﬁé@ﬁﬁﬁﬂy Q%&%éﬁgﬁjy %ﬁnuse%as antigen for

i ncu ate overnight at 4C in 10hum

immgprizagion @6 @b%@@é@l Kaigen, t4. rrészwht tndpRga Rang 2043t Peyelopment of

diapd3tidWiCRATHE detBMtiHRE BE A e Nl B @fc JitS Bifend Bl I3&’6)’1@“/2002) Healthy
extraction buffer. Several dilutions were ma

white, New Zselarsicn galecallina mbhisoapproximatalio Fix atonthseold mversi used to raise the
hy]ﬁﬂfnhﬁﬁ@se@@%almm Bf AhdiRn %ﬂoh‘tt ﬁﬂ ?Bér iedlio g@%&hﬁ&k%ﬁ&i reund’s

into well mcrotlter as oalng iagram 1l
mCPIﬁE'etB étiJéuanat 1 Breadfves Itjme%@m@usmﬁara/ wmﬁheghbwsctee ofitabbity. Four

e A T M R A

veger Blgd ifremm the Haargial| esnr (vei00ghy blevd yas ppldacted ingr gass tube and

I e 0 e 0~
T
overggiy1 Theoerw wes eehtrifiagd tahQOOQ:pmtfwrdph@nmteSphé@ ae eupndent was
coueetema shdd gucd ;@%@Kgaﬂﬂt Bk 0% SRLUILA, AYMPLG0). 1 ©
ter appropri at

Aceedﬁeglb phmmser(t isretipnfrimers uskfa! foedatection Df/%ytaeﬂwwatvedr ByCvB)
in @ Q.Qg \P'%Qg% ﬁ%ff°f?‘5\0"§€94“éﬁ9 .each well. 7. Positive and

negat i ntro so made on the sane plate.
SecmlgecerlBdn@nstraam@omerAﬁGGEECG@AMG%C@AGQW@M ELI SA

Secg.tle@cte?D ‘Q’l m“ﬁst{:talaﬁ n'r:del' ?ﬁr)g“r %?G@b‘ﬁ'ﬁ]’?ﬁ?gs SCAT C e was

5reaCt| on was consi der ositive |
Fuigliss, dhey/presenioinpentign elso erthdqan n@thbd fwtﬂetrhhwasf Chyeeithemmesirus B

(C’S’@s. pﬁa@%@mﬁwﬁe SONERb ool ntggﬁt%ft with the

Ivé sa ereas nex Ve Ih he negative
ad nreGding amprifsd cFh@ratein pfaCV@rbywamg Herigreld prithers©00.

ca?%gnat: ‘gf"% 35}35“%’% Ir%? e[er [ caér%%g?%%%@%GﬁEST

buf Jegrenc@lThda @e‘dnsmwp pnmm%wmmmmmm nd

%) Op@e{?a‘ﬂé ﬁ@lyc—l—vﬁ?&]ﬂu%odws agam%% coal q%%chéa}n'\% r(c))gl/ s(t)e%O(%SQ

¢) performing direct antibody sandwich enzyme linked immunosorbent assay (DAS ELISA)
for detection of CVB
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Extraction buffer: | .3g sodium sul phite (anhydrous),
20g Pol yvi nyl pyrrolidone (PVP) MA24- 40, 000, O0.2g
sodi um azi de, 2.0g powdered egg al bum n grade Il and
20.0 g Tween-20 were dissolved in 1000m on | XPBST and
pH was adj usted 7. 4. ECI buffer: 2.0g BSA, 20.0g
PVP 24-40, 000 and 0.2g sodi um azi de were dissolved in
1000078388 PB ST and pH adj usted to 7.4. PNPPGIYA{000389
0. 1g magnesi um chl ori de, 0.2g sodi um azi de and 97nml
di et hanol am ne were di ssolved in 800nl distilled water

In yihembpdimsREol bR PRISEEN YD Ot FRRISH coRl PEYFH Sf 6y Bt 1y 2plified using

ck¢§k&@ﬁmﬁﬁﬂa oA u3|ngTest Ki t ELISAu3|ng Reference Ki t
Funshi ne_ - I n + + 4.

i -1-
Seq@wﬁD-ﬁ, Hgsttep,planeFA§G0C§§§Z§MWCg$AQCAGGT AT
Sequence ID 2: Downstream primer TITATAATGTCTTATTATTCGCAT

In another embodiment of the present invention, the complete coat protein of CVB comprising
sequence 1D having No.

CAI51623MPPKPAPGDNEGNAS GSTPTPSPPHPARTAEEARLRLAEMEREREQEQSLEEM
NSNTPDDDARNISRLTQLAALLRREQTNVHVTNMALEIGRPALQPPPNMRGDPTNMYS
QVSTDFLWKIKPQRISNNMATSEDMVKIQVALEGLGVPTESVKEVIIRLVLNCANTSSSV
YQDPKGVIEWDGGAIIADDVVGVINEHSTLRKVCRLYAAVAWNYMHLQQTPPSDWSA
MGFHPNVKYAAFDFFDYVENGAAIGPSGGIVPKPTRAEYVAYNTYKMLALNKANNND
TFGNFDSAITGGRQGPAIHNNLNNANNKTL is cloned in pGEX-2TK followed by
transformation using E-coli strain BL 21.

Further in an embodiment of the present invention, the optimal expression of CVB coat protein
is checked with 0.25-1mM IPTG concentration at about temperature 25 degree C for 3.5-4h.

Still in an embodiment of the present invention, obtained coat protein of CVB is sequenced by
known sequencing methods.

Still in an embodiment of the present invention, the purification of CVB 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 CVB and Freund’s complete adjuvant in the ratio of 1:1 at weekly
intervals.

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

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

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

Yet another embodiment of the present invention, the microtiter plates are coated with polyclonal

antibodies diluting in a coating buffer in a ratio ranges from 1:500-1:1000 followed by 4-5 times

- washing with PBS-T.
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+ 6. Bronze Mundial + + 7. Oonme Zalcura + + 8.
Tiching Queen - - 9. Miundial +-i- + 10. Shymal ++ +
11. Chandrarna + + 12. Wite Stafour -F-H +

WO 2007/013088 PCT/IN2005/000389

Yet another embodiment of the preseht invention, the test samples are prepared in microtiter
plates by macerating infected leaf tissue from plant with extraction buffer followed by ditution
from 1x - 1/150x of the original antigen.
Yet in another embodiment of the present invention, the microtiter plate is incubated overnight at
about 37°C followed by washing to allow coating of antigen in the wells.
Yet in an another embodiment of the present invention, the antibody conjugate in ECI buffer is
added in the ratio ranges between 1:500 to 1:1000 for a period of about 2hrs at about 37°C
followed by washing with PBS-T
Yet in an another embodiment of the present invention, about 100yl of about Img/ml p-
nitrophenyl phosphate solution in PNP buffer is added in the mix.
Yet in an anotﬁer embodiment of the present invention, the reaction is terminated by adding
about 50u1 of about 3M NaOH after 15-20 min to obtain yellow color product. _
Yet in an another embodiment of the present invention, the color product is antigen and antibody
conjugate. |
Yet in an embodiment of the present invention, the absorbance of colored product is measured at
405nm for detection of Chrysanthemum virus B (CVB).
Furher, the present invention also provides a diagnostic kit useful for detection of coat protein of
Chrysanthemum virus B (CVB) comprising:

a) polyclonal antibodies against Chrysanthemum virus B (CVB) coat protein in plants;

b) conjugate labeled with alkaline phosphatase;

¢) coating buffer;

d) extraction buffer;

e} ECI buffer;

f) PNP buffer,
The following examples are given by way of illustration of the present invention and should not

be construed to limit the scope of present invention.

Example 1

Detection of Chrysanthemum virus B from Chrysanthemums:

To check the activity of kit, different varieties of chrysanthemum were checked using DAS-
ELISA. Samples were extracted in a similar fashion as described below in DAS-ELISA. At the

et
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13. Fish Tail + + 14. Pancho -H 15. Akita -1-b +
16. Wiite Prolific -HF 17. Pi nk Casket i -H
18.

WO 2007/013088 PCT/IN2005/000389

same time they were also checked by a reference kit BIORAD (USA). The raised antibodies

were tested against the newly discovered isolates including the isolates similar to Russian isolate

reported earlier and found to detect effectively all the isolates. Reference kit showed weak

reaction with other isolates while the antibody developed here showed a strong reaction with all

isolates tested, The results are summarized in Table 1,

DAS-ELISA

1.

Plates (Nunc Immuno TM plate, Denmark) were coated with 100l of polyclonal
antibodies (diluted 1: 10,000) in coating buffer and then incubated overnight at 4°C in a
humid box.

The plates were washed five times with PBS-T.

Antigen was prepared by macerating leaf tissue 1g/2ml in extraction buffer. Several
dilutions were made correspondiné to 1x-1/150x dilution of the original antigen and
100ul of the diluted antigen was pipetted into wells of microtiter as per loading diégram
and incubated at 37°C for two hours in a humid box to allow coating of antigen in wells.
Washing steps were repeated and conjugate (diluted 1:500) in ECI buffer was added into
the wells (100pl/well). Plates were incubated for 2hrs at 37°C in a humid box.

After washing the plate with PBST, the wells were loaded with 100ul solution of Img/ml
p-nitrophenyl phosphate made in PNP buffer (10% diethanolamine solution adjusted to 7
pH9.8 with HCL).

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

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

was three times of the negative control.

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

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

9.6

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

8
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Extraction buffer: 1.3g sodium sulphite (anhydrous), 20g Polyvinylpyrrolidone (PVP) MW24-
40,000, 0.2g sodium azide, 2.0g powdered egg albumin grade IT and 20.0 g Tween-20 were
dissolved in 1000mlon IXPBST and pH was adjusted 7.4.
ECI buffer: 2.0g BSA, 20.0g PVP 24-40,000 and 0.2g sodium azide were dissolved in 1000mi

1xPBST and pH adjusted to 7.4.

PNP buffer: 0.1g magnesium chloride, 0.2g sodium azide and 97ml diethanolamine were

dissolved in 800m! distilled water and volume was made to 1000m! and pH adjusted to 9.8,

S.No | Variety ELISA using Test | ELISA using
. Kit Reference Kit
L. Pink Gin ++ +
2. Funshine ++
3 Inga + +
4, Regol Time +H+ +
5. | Royal Mundial T .
6. Bronze Mundial + +
7. Otome Zakura + +
8. Tiching Queen - -
9. Mundial + +
10, Shymal ++ +
11. Chandrama + +
12. White Stafour +++ +
13. Fish Tail + +
14. Pancho + +
15. Akita ++ +
16. White Prolific +H+ +
17. | Pink Casket e n
18. Dignity + +
19, Jyoti - -
20. | Penny Lane + +
21. Jubilee + +
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25. Hmni -H+ + 26. Birbal Sahni + + 27. Jaya + +
28. Flirt -H + 29. Lilith - - 30. Sharad Shobha
4H1- + 31. Megani + + 32.

WO 2007/013088 PCT/IN2005/000389

22. Vasantika + +
23, Nanako + +
24, Kundan + +
25. Himani +H+ +
26. Birbal Sahni + +
27. Jaya + +
28. Flirt ++ +
29. Lilith - -
30. Sharad Shobha +H+ +
31. Megani + +
32, Jayanti + + ]
33. Niharika + +
34. Snow Ball + +
35, Meghdoot - -
36. White Shoesmith + +

(-) = Negative reaction, (+++) =Strong reaction, (++)=Mild reaction, (+)=Weak reacticn

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 rtaise the
hyperimmune sera against CVB. Antigen (about 100 pg per injection) was mixed with Freund's
adjuvant in the ratio of 1:1 and injected by two routes intramuscularly and sub-cutaneously into
the thigh muscles of rabbits. First two injections were given along with Freund's complete
adjuvant at the interval of one week. Similarly third and fourth injections were given along with
Freund’s incomplete adjuvant (1:1) at the interval of one week. After two-week immunization
schedule, the animals were bled from the marginal ear vein. The blood was collected in a glass
tube and allowed to clot at room temperature for an hour. Subsequently, glass tube containing
clotted blood was kept at 4°C overnight. The serum was collected using pasture pipette and
centrifuged at 5000 rpm for ten min at 2-6°C. The supematant was collected and stored at 4°C

10
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Jayanti 4-F + 33. N harika 4-F + 34. Snow Ball + +
35. Meghdoot - - 36. Wiite Shoesmth -H + (-) r-

Negative reaction, (-H+) =Strong reaction, (++)=MId
reaction, (+)=Weak reaction Exanple 2 5Raising of
antisera Purified reconbi nant coat protein was used an
antigen for inmmunization of rabbit. Healthy white New
Z&0 20UBR%Bml e al bi no rabbits approxi mat el y BEHINHH0p38°
old were used to raise the hyperi mune sera agai nst
CVB. Antigen (about 100 pig per injection) was m xed

aftel addingrsedinol &zidedp Lavamt:edtmtictnha‘ 0.2 (@Qf Td :chllen ehorenjepirh Sisboster

oeS| ramusciy ar nd,.sub: cut aneous
b Sl 0 ) BT S B0 G GORR R e an
senpipgieaigestiog) aaﬂmarug\ for CER Mrveas md:c&red:ﬁnfﬁlﬂidﬂﬁdadsmy ant at the
interval of one week. Simlarly third and fourth
i njections were given along with Freund's inconplete

P:mﬂicmmm(nhb&dy @epdragon sIIRGRIm holeBaunhek. After ol e
ation,schedul e, the animls were e
A’f&o‘?ﬁ’fnﬁg‘“ﬁhm‘g‘?qﬁ PrEdPitfAn,  The bl ood was col | ected in
al. gD&sBedma (Bl wdsladdisddo 1 en of Gtideatise@@in t enper at ure
S ently, .glass. tube containin
fgcﬁﬁtv e °%W539ﬁ§% fgfl%afeamémoamn u?n#eteégiﬂ@ﬁa Ygsadded
col kichathuosshyigppasietstieringl pette and centrifuged at 5000
2-6C. The supernatant was coll ected

rom:for ten mn t
aﬁ df*@ffoﬁngalgaft SRS SRR JegrPSTEREPleT a0 d dioin (irg gesulting solution

should appear viscous and cloudy because of precipitation of antibodies i.e. IgG.

4. Solution was centrifuged at 9000g for 15 min and precipitate was washed with 2 ml of
half-strength PBS, Washing step was repeated three times to remove the traces of
ammonium sulphate. _

5. Finally precipitate was dissolved in 1 ml of haif strength PBS.

6. 0O.D. was measured at a wavelength of 280 nm.

7. The antibodies were diluted in a way that final concentration became 1 mg/ml (0.D.
reading 1.4 =1 mg/rrﬂ).

8. 1 ml aliquots along with 0.02% w/v sodium azide were stored at--20°C for further use.
PBS (100 mi): Na2HPO4.12H20 =58 gm; NaH2P04.2H20 = 1.0 gm; NaCl = 8.76 gm.

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

buffer. Then the column was stored in storage buffer at 4°C,
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after addi ng sodium azide to a concentration of 0.2%
(wv). To collect nore serum booster injections were
given 5, 12, 16 and 22 weeks after the initial

i njection. For reference and serol ogi cal testing,

anti serum for CERV was procured from Bi oRad, USA. 5
Purification of Antibody (Separation of 1gG from whol e
Sev@pIn7/013)88By Anmoni um sul phat e preci pi t at i oRCT/AN2005/000389
Distilled water (9 m) was added to 1 ml of crude
antiserum 2. Slowy drop wise 10 m of neutralized

st phitad dﬁmmhﬂée aZhinRPBSand §bx§8&t) 2gsudaRd fafer.
conti nuously ke 5 under stirrin 103. After stirrin

't GRS CRORD! NAZHERM FEse -4 60 NAHFOLHHA = 1 YeaNaCiRE 76 gm.

r eSEalﬁmﬂaama@hﬁrérl(% m@ub 0s pRRBar- Mﬂqomsénd cl oudy
because of rechgl tation of antibodies i. 4,

Sol Steragnbufiss Na@HEPf £ O ge M dihomersd g 010ate, 156r9m and

Pr eghibd Bieer @B CoraD 0¥ Nithwa10h.19%,ha £ s st rengt h PBS,
Washing step was repeated three tinmes to renove the
traces of ammoni um sul phate. 155. Finally pr eC| pitate

at‘#dnstﬁghﬁl?ﬁ 'eﬂzﬂméﬁonﬁfgaﬁ?lﬁmg}%ﬁlﬁﬁﬁﬂyﬁof tas®: O D. was

asured at a " wavel en ant| bodi es

wer &mgiof gkalipe phosphajisy %'tlﬁa%) vfap digsolved e & ml p’éwxﬁqd pRitbafies. 1
/ mesh( alcftzgﬁ%I (?%/o]sto%k M@rc@é\rﬁg bdded to t solutifin il sdth a way to

|quot a on sodi um azi e wer e stored
at m2ipahd fimal fanceritration 385% 2@hBgeq weld nl ) : Na2HPO4. 12H20

3 It%i omt@gxaﬁég%%r/a}m% _foQ 49 é“ﬂé‘iﬂ brows chﬁ s dB)e1dR¥a.

In A - arose
(‘SI ﬂa’)“wastm#ﬂhé@g@mﬂ%%glfg@olmna colum. 2. Col um

v Eﬁgﬁrﬂ c? \Lzﬂ Wi ltbvﬁ% %ﬂh%ﬁl{g Qﬁé&;n%ﬁrPBsza'}ﬁ ﬁnﬁw M@o}’%? (i:)n d2 ml of

passe through t m wth aTregu
f | ohalf sieengtmBBBind pr ot ei ns were washed with PBS until no

r .
B BpPACLSL AL BRNTBSLIS ST Al 9%y D ot
Wi t it feenkencr itsonl{ kilef fovas stered pH4°Wal] fosther nsel | zed Wit h
Tris HO 307. Columm was regenerated by washi ng

alternatively with equilibration buffer and storage
Etbhfaﬁell of alkedine phespbatasegonjugatest ored in storage buffer at

Ac 1v1aq' oy\oan%?ﬁy Q/%ssgﬁc%ggé %@0 Iggpgggesgnbe llHt U%{I?IFS given in

ri ce agal ns re
comkdz spevificaions oPBSnt §96E iriojvn phia@tdRgd nd@m.ﬂ_fzﬁmpla‘s agd gpmted too.
NaH2PO4. 2H20 = 1.0 gin; NaCl = 8.76 gm Equilibration
buffer (53C): Tris -0.05 M NaCl - 0.15 M pH 8. 6.
A&hatagee buffer Na2HPO4 - O 05 M Thonersot - 0.05% pH
6. 0.5E utio : -0.05 M NaCl - 0.15
Thgmpina pﬁﬁ?% eo%m%fl %Vetm%rb‘gy enzyme conj ugate (using
al k @htyssntiphoapisadname)the tap fen ROt ﬁéwal deay im dorpdntis phateiisas in the

(S %qear)xatlvt\)ggl F‘ljoncglglrf\:/ ?%dle I’gmc.‘.e rpxs sever! lﬁrgletfs Iaﬁd cteacng | &)9 g tha? reduces its
flower quality and yield and in order to develop the disease free propagating material and
selection of healthy plants by using indigenous diagnostic kit are absolutely essential as it
helps in the plant virus management.

2. The kit being polyclonal in nature can detect all CVB strains.
3. The kit can detect the CVB in different Chrysanthemum cultivars giving more strong

reaction compared to the reference kit (Table 1).
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2. Fresh gluteral dehyde (25% stock, Merck) was added to
the solution in such a way to 10make the fina

concentration 0.05% and m xed wel | . 3. It was
i ncubated at roomtenperature for 4 hrs. A faint brown
col our was devel oped. 4. After 4 hrs, it was

centrifuged at 9000g for 20 min. 5. The precipitate was
wash & e with half str ength PBS and fi nal WNmosm"ssg
dissolved in 2 mM of half strength PBS. 156. Bovi ne
serum al bumn (BSA) to 5 ng/nml and sodi um azide to

ot 04lighs/comprnents of e bit gancbei steredrat 46 withrahany apprsciglk foss in activity
i f g : i esnaEval uation

of | ey SBpgrils B Elerchnt ot heettf b ehed e U1
conPurdisttonnels the rexpieestid [pyoteinSnEINkSAthg spudiess end lcemtinuoust fupply of
exagﬁhéﬁ given i 20 conplete specifications of patent
usi ng-known positive and negative sanples and titrated

t6o oThivohing nciyd genotsliagwedtia kit eost efffesvedbo.t he present

invent . I e: t 1S .1 he t te .
ot P e iR gbveiSeal KRR o BBy Rl Gl Slure e
i ntgam&ti onal Floriculture Trade. Since it is severely

t .fected.b B,.that reduces its.fl r_qual.ity
Ty SR Rk b HEC Bl B8Rl Rcnlotony anc
pr opisegeetforegasting @fGVB. and sel ection of healthy plants by

[ .ndi ge s diagnostic kit .are sol ut el
32 Db R R B T SORRT e T i R PG Rh estpn s,
TiPeCWBtdidpaostig kitoha¢ cdncapalication raplaitequaantitethas helging i¥¢kport and
straig - éﬁ%.'}ﬁe kit can detect the CVB in different
Chr?’antﬁ HcirtiVar s gi ving nore strong reaction
cdmeaiBedlagnostichkét haedreapplidokintraifiigine fep Chrjd@themum nursery.
2007/ 013088PCT/ 1N2005/ 000389 4. All the conponents of
the kit can be stored at 4C without any appreciable
loss in activity while few conponents of the reference
kit need to be stored at -20C. 5. Purification of the
expresstd protein enhances the purity and conti nuous
supply of antigen. 56. This being an indi genous
di agnostic kit, is cost effective too. 7. The
di agnostic kit devel oped can be used for screening the
virus free tissue culture raised plants. 8. The
di agnostic kit devel oped can be used in understandi ng
t he di sease epi deni ol ogy and di sease forecasting of
CvB. 109. The diagnostic kit devel oped can be used for
virus nmonitoring in vector and weeds. 10. CVB
di agnostic kit has an application in plant quarantine
thus helping in export and inport of Chrysanthenumns.
11. CVB di agnostic kit has an application in raising
virus free Chrysant hemum nursery. 15 20 W claim
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1. A diagnostic kit useful for detection of

Chrysant henum virus B (CVB) conprising, in conbination:

(a) polyclonal antibodies agai nst Chrysanthenum virus B

(CVvB) coat protein produced by anplifying a CVB coat

protei n codi ng sequence by using an upstream priner of

nucl eoti de Sequence ID 1 and a downstream pri nmer of

nucl eoti de Sequence ID 2, cloning the CVB coat protein
We claimg0odi ng sequence into an expression vector, producing a

reconbi nant CVB coat protein fromthe expression vector

1.20daEhsi6 Rit ABffoR 8étebtioa QY ERBBanthiNom vichd BYCUBY comprising, in
cdn{gmloy ng an animal with the reconbi nant CVB coat

(a 8[%1] Hodie® Eé‘ilﬁslﬂ @M@nﬂ@h%ﬁl WRR B pOVBh Qgétep?otem produced by

ggi%qc éskl\g%‘l b‘ii hat ﬁ e%/@? f % l?“&’ﬁlé %3 R JrAE|oF Gucleotide

ffer 2.

clgting @r?‘if&g pr s A
Pr@ﬂi‘y}’é‘:’aﬁtf é"? taryater, fomy the fxarassion IVﬁ?‘Pﬁ gomprising amino
acith Segyence HANoxbAd vector i s pGEX-2TK. 3.. The
imghung#ing en enigal m@eqha recpaYbingat CVH enat efot%r%azmlht&&m? polyclonal
anfibpdiss @ne@v@d)agamscC¥Bed in claim 1, where the anti body

conjugate i s obtained by |abeling t he pol ycl onal

(baaititoad caguydté labeled alithntkafihoplphphasme; 4. The di agnostic
(cytdanﬁﬁﬁﬂér for detection of Chrysanthemum virus B (CVB)
(dfextrdcRbiTBEkfdrn Claim 1, wherein the reconbi nant CVB coat

(e Egjgﬁﬂaerls pr oduced by a BL21 strain of E. coli

% Jred with the expression vector. 5. The

agnos ic kit useful for detection of Chrysant henmum

us £ %I tgon rl'(?h' amh%m ?9'5’”( ag claimed in
2 do s o tpfo B Ll maOBF 1 ot

reé%gﬁtexgg@?xbye 6. The di agnostic

kit useful for detection of ysant henmum vi r
3.abbeciiagnestic ki wseld A9 rﬂ“%‘i@?é’% Heysandenys ofirisel KQPP@F\S E%ﬂmed in
claimel.rekesertierratibodn@ningate ip obiagies wéa@fls theopalyplons) agfihedies with
alpflinaphosphetasss ul phat e precipitation and affinity

chromat ography. 7. The di agnostic kit useful for
4.dd@he didgaostiof kiChsefidaliot Hetaetionvofr sy BingexByn eigusch (CHBY as nlaimed in
clgibl "vHereinhies ficombinantsCeB cobt provemisziradnced by arBIH stiain of E. coli
tré}ﬁfdﬁne&iwﬂhtthéé)éﬁesbbﬁﬁ&tw th purified reconbi nant CVvB

coat protein and Freund' s conplete adjuvant in a ratio
5. Of‘hcld ﬁ, SHOVERKs¥ful %Iec!e‘{@n%n o®-Ch ngz'eﬁzgﬁoﬁhkCB CVB) as claimed in
cIRE %{n %t&ﬁ]}éiﬁ& oF (Y1 ESANORIT Hbdda WAtk §98)1 1 IPTG at

ab wherein I mmuni zi ng t
é’ﬁ |§ aoneuﬁy one of an |ntrarruscul ar, subcut aneous

dlntra\(e ous 9.. Th stic klt
6. DhectingRstG, K gRE 39& Jriset ?‘3’@% 35 Wuis § eﬁé}j 2§ gaimed in
clainy | jyhereipihs slep© ﬁelaaaw ﬁsﬂo soaap@tﬁaﬁ p3rggf out by
onpyof remenipmysuliheteAregpistion pnd affiniy e hromatography.

7. The diagnostic kit useful for detection of Chrysanthemum virus B (CVB) as claimed in
claim 1, wherein the step of immunizing the animal is carried out four times with purified
recombinant CVB coat protein and Freund's complete adjuvant in a ratio of 1:1 at weekly
intervals.

8. The diagnostic kit useful for detection of Chrysanthemum virus B (CVB) as claimed in
claim 1, wherein the step of immunizing the animal is done by one of an intramuscular,

subcutaneous and intravenous route.

9. The diagnostic kit useful for detection of Chrysanthemum virus B (CVB) as claimed in
claim 1, wherein the polyclonal antibodies are purified by protein A affinity purification.
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