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ABSTRACT

Citrus yellow mosaic virus infecting citrus species like rangapur lime, acid lime and sweet orange was detected by
different immunoassays like Agarose double diffusion test (AGDDT) and Dot Blot ELISA by using homologous
polyclonal antiserum. The Citrus yellow mosaic virus infecting rangapur lime, acid lime and sweet orange was
reacted positively with homologous antiserum raised against rangapur strain in AGDDT and Dot Blot ELISA. In
agarose double diffusion test a precipitin line was observed with homologous antiserum and with purified virus.
Positive reaction was also observed with homol ogous antiserum and purified virus samples of rangpur lime, sweet
orange and acid lime and partially purified samples of Canna indica, maize and sorghum. The CYMV infected
rangpur lime, sweet orange, acid lime, Canna indica, maize and sorghum crude |eaf samples reacted positively with
homologous antiserumin Dot-blot ELISA.

Keyword: Citrus yellow mosaic virus, polyclonal antibodiesGDDT, Dot Blot Immunoassay and Antigenic
relationships

INTRODUCTION

During the last two decades, a number of virus\ang - like diseases have been recorded from<itees in India
[18]. Amongst these diseases "Citrus mosaic" caumeditrus yellow mosaic virus (CYMV), a badna \dris
widely distributed in India [16, 17, 4, 5], whictifects some of the important species grown in Indidrus is
considered to be one of the most remunerative ¢roips of India, having a lasting niche in the ing&tional trade
and world finance. Citrus crop has significant artance in fruit economy of the country and assbeond largest
industry in India with respect to area and thindyésst with respect to production, although Indiakeasixth among
top citrus producing countries of the world. Rangjime (Citrus limonia (L.) Osb.) is one of the most commonly
employed root stocks in India. The root stockatitn in India has been reviewed adequately [, 20, 11]. The
overall root stock scenario in the country revealeplacement of rough lemon with rangpur limedme States.
The virus has been named as Citrus yellow mosairs\dand considered as member of badnavirus groeqgeriRly
Huang and Hartung [12] have cloned and sequenaedittus yellow mosaic virus (CYMV). Badnavirusesre/
only moderately immunogenic repeated immunizatbmabbit yields antisera with homologous titre 10128 -
1:512 in immunodiffusion tests. Chloroplast agglation with crude sap of mosaic infected leaves #ad
antiserum, shows clear agglutination indicatinggamtic nature [16, 17]. The agar gel double diffusiests clearly
indicated the antigenic relationship between citm@saic and its own antiserum and establishedtteaimosaic
virus not related to tristeza serologically [17]AENnd IEM indicate that there is a serologicahtilnship between
BSV and SCBV and between CSSV, SRSV and DBV. Téyseasents the limit of serological cross - reafstigd
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far demonstrated within the group. Distinct hylzation groups and serogroups exist within BSV-SCGiyster
[13]. ELISA [10] has been routinely used for dd¢ie using homologous antiserum. Dot-blot ELISA héso been
adopted to allow the detection of CYMV in field éated trees. This method offers a simple, religbteedure to
test a large number of samples under laboratoriesreas inexpensive and simple test is neededddition, the
use of immuno electron microscopy (IEM) has beswvgd to be successful for the detection of seiolily
related badnavirus [18, 23, 24]. However, IEM stgfBiagnosis of badnaviruses is often unreliable $ymptoms
caused by badnavirus infection are variable, trésson to indicator plants is difficult and mostdbaviruses have
a narrow host range [14]. An antiserum producethfpurified CSSV has been used in ELISA and IEM ltova
detection and differentiation of CSSV strains [Rbt only viruses bioassays are useful in detectiboxin in
drinking water[22].

MATERIALSAND METHODS

Agarose Double Diffusion Test

Agarose double diffusion test was performed as ritmst by Purcifull and Batchelor [19].The agaros® gas
prepared by using 0.8% agarose melted in PBS (M0Qdotassium phosphate buffer pH 7.0 and 0.85 sodium
chloride). The molten agarose at 50°C was pourtedSrk 5 cm glass plate with the help of a pipatid allowed to
solidify. The wells (4 mm) were cut in the solidifi medium using a template with a cork borer - éripheral
wells at a distance of 3 mm from the edge of thareéwell. The agarose plugs were taken out with lielp of a
needle. The bottom of the wells was sealed withtenchgarose to prevent seepage of the samplestéonine the
antiserum relationship with purified virus, the tahwell was filled with 20 pl of purified viruand the peripheral
wells with different bleeds of antiserum (1/ 100D,/ 2000, 1 /3000, 1/4000, 1/5000, 1/6000) as shawn
Programme sheet - 1. The plates were incubate@6ftirs in a moist chamber kept at room temperature.

(Programme sheet - 1) (Programme sheet - 2) (Programme sheet - 3)

To determine the antigenic relationship, the céntedl was filled with 20 pl of antiserum and pdrgral wells with
healthy and purified mosaic infected samples ofjpain lime, sweet orange and acidlime (Programmetshg);
healthy and partially purified mosaic infected s#&spof sorghum, maize ar@nna indica samples (Programme
sheet - 3). The plates were incubated for 36 hesritoist chamber kept at room temperature.

Dot-blot EL1SA

Dot immunobinding assay (DIBA) or Dot-blot ELISAaw performed as described by Banttari and Good8jin [
Healthy and mosaic infected (citrus and non-cittaaj samples were ground in the carbonate buépaately by
using mortar and pestle. 10ul of each sample wantand spotted on to nitrocellulose membraneudiyg micro
syringe according to the programme sheet- 4nThe membrane was air dried and incubated in dotktion for

2 hours at room temperature. After blocking, th#ogellulose membrane was incubated in 1:1000 idiubf
homologous antiserum in antibody buffer. The meméravas washed thrice with TBS-T (each time 5 nméamgl
incubated for 1 % hour in 1:5000 dilution of horadish peroxidase labelled goat antirabbit antiesdin antibody
buffer. Then the membrane was washed thrice wiBS-T and transferred to substrate solution. Colour
development was recorded visually and stoppedehetion by washing the membrane in distilled wakee results
were recorded by visual observation. Dots with thgasamples were used as negative. To determinarttigenic
relationship of CYMV infected rangpur lime, sweeainge, and acid lime, was performed by AGDDT andHidot
ELISA using polyclonal antibodies against rangponel.
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RESULTS

Antigenicrelationshipsby AGDDT and Dot Blot ELISA

After four successive injections of the purifiedus, the test bleed was done by cutting the vesedr of the rabbit
and collected the serum. Antiserum was collectedextkly intervals and the titre detected by perfagrDAC-
ELISA. The positive reaction upto 1 / 5000 dilutimas observed both in fourth bleed and first blesdttsera. The
reaction was observed strong with purified virugaspared with partially purified virus and alsdiserum raised
against CYMV infecting sweet orange. No colour whserved in buffer control.

In agarose double diffusion test a precipitin limas observed with homologous antiserum and witlifipdrvirus
(Fig. 1). Positive reaction was also observed Wimologous antiserum and purified virus samplesofpur lime,
sweet orange and acid lime (Fig. 2) and partiallsified samples o€anna indica, maize and sorghum (Fig. 3).

Fig.1 Fig.2 Fig.3

Fig. Agar gel double diffusion test Fig. Agar gel double diffusion test Fig. Agar gel dﬂ“‘fle diffusion test
Central well : Purified-virus Central well : antibody Cerlmal well : antibody
Peripheral wells Peripheral wells : Peripheral wells;
1. First bleed antiserum 1, Healhty sweet orange ; IH?a]tthﬂ Séorgltllum
2. Second bleed antiserum 2. Purified virus sweet oranage 3' ;e:‘l:ﬂfg Mg:geum
3. Third bleed antiserum 3. Healthy Rangapur lime ' :

g o ) 4. Infected Maize
4. Fourth bleed antiserum 4, Purified virus Bangapm lime 5, Healthy Cana Indica
5. Fifth bleed antiserum 5. Healthy Acid lime 6. Infected Canna Indica
6. Sixth bleed antiserum 6. Purified virus Acid lime

The CYMV infected rangpur lime, sweet orange, diite, Canna indica, maize and sorghum crude leaf samples
reacted positively with homologous antiserum irt-Biot ELISA (Fig. 4).
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Programme sheet 4 Fig.4 Dot Blot ELISA

- Healthy rangpur lime leaf sample
2 - Healthy sweet orange leaf sample
3 - Healthy acid lime leaf sample

4 - Healthy Canna indica leaf sample
5 - Healthy maize leaf sample

@ 6 - Healthy sorghum leaf sample

7 - Mosaic infected rangpur lime leaf sample

§ - Mosaic infected sweet orange leaf sample gl & &
9 - Mosaic infected acid lime leaf sample

10 - Mosaic infected Canna indica leaf sample

11 - Mosaic infected maize leaf sample . . .

12 - Mosaic infected sorghum leaf sample
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DISCUSSION

Earlier, Pant and Ahlawat [18] produced antiserum ditrus mosaic virus. In DAC-ELISA the optimumrys
detection was mentioned as antigen dilution of arRibody dilution of 1:500 and conjugate dilutioin1:2000 [18].
The results of agar gel diffusion tests clearly vebod the antigen relationship between mosaic andowis
antiserum[16,17]. There is a general lack of crassctivity between members of the badna virus graog
individual badna viruses which may have one or nuisénct serotypes. In the present studies, in EACSA the
purified and partially purified viruses reacted ifigely upto 1/5000 dilution both in fourth bleeddh first bleed
antiserum produced against purified CYMV infectadgpur lime[7]. In agarose double diffusion tegtrecipitate
line was observed with homologous antiserum andfipdrvirus of three isolates. These results conéid the
serological relationship between citrus yellow miosé@us and its own antiserum.

The antigenic relationships of CYMV infected rangfime, sweet orange and acid lin@anna indica, maize and
sorghum samples were studied [7]. These sampleseckavith the homologous antiserum raised agassgpur
lime in DAC-ELISA, Agrose gel double diffusion teahd Dot-blot ELISA. These studies show the presesfc
antigenic relationship among CYMYV infected sampidéth the homologous antiserum.

REFERENCES

[1] Agarwal, P.K. Agri. Rev., 1982, 3(1): 17-34.

[2] Ahlawat, Y.S.Indian J. Agric. Sci., 1997, 67: 51-57.

[3] Ahlawat, Y.S. and Pant, R.P. Virus and virugke diseases of citru®iseases of Horticultural crops - Fruits,
New Delhi1999, P. 389-425.

[4] Ahlawat, Y.S., Chenulu, V.V., Viswanath, S.MPandey, P.K. and Bhagabathi, K.Gurr. Sci. 1985, 54: 873-
874.

[5] Ahlawat, Y.S., Pant, R.P., Lockhart, B.E.L. j\M@stava, M., Chakraborty, N.K. and Varma, Rant Disease.
1996b, 80: 590-592.

[6] Aiyappa, K.M. and K.C. Srivastaveech. Bull., (Agri.) 1967, 14: 77.

[7] Aparna, G.S., Gopal, K., Venkata Subbaiah,Reddy, M.N.C. and Sreenivasulu, MR, Dis. 2002, 86. 920.
[8] Banttari, E.E. and Goodwin, P.IRl. Dis. 1985, 69: 202-205.

[9] Chadha, K.L. Root stocks. In : Citrus declimelindia - causes and control, Punjab Agri. Uniwgdhiana, US-
AID. Punjab.1970, pp. 9-25.

[10] Clark, M.F., and Adams, A.Nlournal of General Virology, 1977, 34: 83-106.

[11] Dhatt, A.S and Z. Singh In: Advances in Hort. Vol. 2. Chadha, K.L. and O.P. Pareek (Eds.) Malhotra
Publishing House, New Delhi993, pp. 523-50.

[12] Huang, Qi. and Hartung, Sournal of General Virology2001, 82: 2549-2558.

[13] Lockhart, B.E.L. and Olszewski, N.E: Breeding Banana and Plantains for Resistance to Diseases and Pests.
Ed. J. Ganry, Montipellier, France, CIRAD / NIBAR93, pp.105-113.

[14] Lockhart, B.E.L., Olszewski, N.E., Hull R. G&n badnavirus. In virus taxonomy Eds. F A MurphyMC
Fauquet, D H L Bishop, SA Ghabrial, A W Jarvis, GVartelli, M A Mayo and M D Summersixth Report of
International Committee on Taxonomy of viruses. 1995, pp. 185-188.

[15] Murti, V. Investigations on mosaic diseaseSathgudi Citrus sinensis (L.) Osbeck.) in Andhra Pradesh, Ph.D
thesis, S.V.University, Tirupati, India981, 53-57.

[16] Murti, V.D. and G.S. Reddyndian Phytopath. 1975. 28: 308-309.

[17] Murti, V.D. and Reddy, G.urr. ci., 1976, 45: 352.

[18] Pant, R.P., and Ahlawat, Y.Bwdian Phytopathol ogy 1997, 50(4): 557-564.

[19] Purcifull, D.E. and Batchelor, D.LFia. Agric. Exp. &n. Tech. Bull. 1977, 788 pp.

[20] Randhawa, G.S. and K.C. Srivastairiculture in India.. Hindustan Publishing Corporation (India) 1986,
pp. 8-13.

[21] Sageman, W., Lesemann, D.E., Paul, H.L., Adkom®. and Owusu, G.K.J. Phytopathol. 1985, 114: 79-89.
[22] Monica Agrawal, Sulekha Yadav, Chanda Patelelina Raipuria and Manish K. Agrawdturopean Journal
of Experimental Biology, 2012, 2 (2):321-336.

[23] Susmila Aparna Gaddam, Venkata Subbaiah KadiakaV.R. Sai Gopal and M.N. ReddRIPBCS, 2012.
Volume 3 Issue 3 Page No. 1243-1259.

[24] Susmila Aparna Gaddam, Venkata Subbaiah Katab.V.R. Sai Gopal and M.N. Reddye Bioscan 2012
7(2) : 283-287.

569
Pelagia Research Library



