ResearchGate

See discussions, stats, and author profiles for this publication at:

Detection and Identification of Cymbidium
mosaic virus Infecting Vanilla (Vanilla planifolia
Andrews) in India based on Coat Protein Gene
Sequence Relationships

Article /7 Journal of Plant Biochemistry and Biotechnology - January 2006

DOI: 10.1007/BF03321898

CITATIONS READS
8 45

4 authors, including:

@ Indian Institute of Spices Research Koneru Lakshmaiah University

79 PUBLICATIONS 500 CITATIONS 9 PUBLICATIONS 62 CITATIONS
SEE PROFILE SEE PROFILE
a 17 PUBLICATIONS 107 CITATIONS
SEE PROFILE

Available from: Bhadra Murthy Vemulapati
Retrieved on: 17 September 2016


https://www.researchgate.net/publication/202104111_Detection_and_Identification_of_Cymbidium_mosaic_virus_Infecting_Vanilla_Vanilla_planifolia_Andrews_in_India_based_on_Coat_Protein_Gene_Sequence_Relationships?enrichId=rgreq-13de464432958fb746f1bd0a93247159-XXX&enrichSource=Y292ZXJQYWdlOzIwMjEwNDExMTtBUzozMTQ0NjEyNjM0NjY0OTZAMTQ1MTk4NDgxNTg4Nw%3D%3D&el=1_x_2
https://www.researchgate.net/publication/202104111_Detection_and_Identification_of_Cymbidium_mosaic_virus_Infecting_Vanilla_Vanilla_planifolia_Andrews_in_India_based_on_Coat_Protein_Gene_Sequence_Relationships?enrichId=rgreq-13de464432958fb746f1bd0a93247159-XXX&enrichSource=Y292ZXJQYWdlOzIwMjEwNDExMTtBUzozMTQ0NjEyNjM0NjY0OTZAMTQ1MTk4NDgxNTg4Nw%3D%3D&el=1_x_3
https://www.researchgate.net/?enrichId=rgreq-13de464432958fb746f1bd0a93247159-XXX&enrichSource=Y292ZXJQYWdlOzIwMjEwNDExMTtBUzozMTQ0NjEyNjM0NjY0OTZAMTQ1MTk4NDgxNTg4Nw%3D%3D&el=1_x_1
https://www.researchgate.net/profile/Alangar_Bhat?enrichId=rgreq-13de464432958fb746f1bd0a93247159-XXX&enrichSource=Y292ZXJQYWdlOzIwMjEwNDExMTtBUzozMTQ0NjEyNjM0NjY0OTZAMTQ1MTk4NDgxNTg4Nw%3D%3D&el=1_x_4
https://www.researchgate.net/profile/Alangar_Bhat?enrichId=rgreq-13de464432958fb746f1bd0a93247159-XXX&enrichSource=Y292ZXJQYWdlOzIwMjEwNDExMTtBUzozMTQ0NjEyNjM0NjY0OTZAMTQ1MTk4NDgxNTg4Nw%3D%3D&el=1_x_5
https://www.researchgate.net/institution/Indian_Institute_of_Spices_Research?enrichId=rgreq-13de464432958fb746f1bd0a93247159-XXX&enrichSource=Y292ZXJQYWdlOzIwMjEwNDExMTtBUzozMTQ0NjEyNjM0NjY0OTZAMTQ1MTk4NDgxNTg4Nw%3D%3D&el=1_x_6
https://www.researchgate.net/profile/Alangar_Bhat?enrichId=rgreq-13de464432958fb746f1bd0a93247159-XXX&enrichSource=Y292ZXJQYWdlOzIwMjEwNDExMTtBUzozMTQ0NjEyNjM0NjY0OTZAMTQ1MTk4NDgxNTg4Nw%3D%3D&el=1_x_7
https://www.researchgate.net/profile/Bhadra_Murthy_Vemulapati?enrichId=rgreq-13de464432958fb746f1bd0a93247159-XXX&enrichSource=Y292ZXJQYWdlOzIwMjEwNDExMTtBUzozMTQ0NjEyNjM0NjY0OTZAMTQ1MTk4NDgxNTg4Nw%3D%3D&el=1_x_4
https://www.researchgate.net/profile/Bhadra_Murthy_Vemulapati?enrichId=rgreq-13de464432958fb746f1bd0a93247159-XXX&enrichSource=Y292ZXJQYWdlOzIwMjEwNDExMTtBUzozMTQ0NjEyNjM0NjY0OTZAMTQ1MTk4NDgxNTg4Nw%3D%3D&el=1_x_5
https://www.researchgate.net/institution/Koneru_Lakshmaiah_University?enrichId=rgreq-13de464432958fb746f1bd0a93247159-XXX&enrichSource=Y292ZXJQYWdlOzIwMjEwNDExMTtBUzozMTQ0NjEyNjM0NjY0OTZAMTQ1MTk4NDgxNTg4Nw%3D%3D&el=1_x_6
https://www.researchgate.net/profile/Bhadra_Murthy_Vemulapati?enrichId=rgreq-13de464432958fb746f1bd0a93247159-XXX&enrichSource=Y292ZXJQYWdlOzIwMjEwNDExMTtBUzozMTQ0NjEyNjM0NjY0OTZAMTQ1MTk4NDgxNTg4Nw%3D%3D&el=1_x_7
https://www.researchgate.net/profile/Siju_Senan?enrichId=rgreq-13de464432958fb746f1bd0a93247159-XXX&enrichSource=Y292ZXJQYWdlOzIwMjEwNDExMTtBUzozMTQ0NjEyNjM0NjY0OTZAMTQ1MTk4NDgxNTg4Nw%3D%3D&el=1_x_4
https://www.researchgate.net/profile/Siju_Senan?enrichId=rgreq-13de464432958fb746f1bd0a93247159-XXX&enrichSource=Y292ZXJQYWdlOzIwMjEwNDExMTtBUzozMTQ0NjEyNjM0NjY0OTZAMTQ1MTk4NDgxNTg4Nw%3D%3D&el=1_x_5
https://www.researchgate.net/profile/Siju_Senan?enrichId=rgreq-13de464432958fb746f1bd0a93247159-XXX&enrichSource=Y292ZXJQYWdlOzIwMjEwNDExMTtBUzozMTQ0NjEyNjM0NjY0OTZAMTQ1MTk4NDgxNTg4Nw%3D%3D&el=1_x_7

J. Plant Biochemistry & Siatechnology Vol. 15, 33-a7, January 2006

Short Communication

Detection and Identification of Cymbidium mosaic virus Infecting
Vanilla (Vanilla planifolia Andrews) in India based on Coat Protein

Gene Sequence Relationships

A1 Bhat*, V Bhadramurthy, S Siju and P S Hareesh

Division of Crop Protection, Indian Institiute of Spices Research, Calicut 673 012, Kerala, India

Sixty five diseased vanilla (Vanilla planifolia Andrews) plants showing different kinds of symptoms were collected from

different regions of Karnataka and Kerala, They were subjected to reverse transcr
coat protein (CP) gene of Cymbidium mosale virus {CymMV), A

ption (RT) PCR using primers designed for

~B50 bp RT-PCR amplified fragment was consistently seen in

only those plants of vanilla showing mild chiarotic mottle or streaks on leaves. The amplicon obtained fram one Infected
vanilla plant was cloned and sequenced. Sequenced region contained a single open reading frame of 672 nucleotides

potantially coding for 223 amino acids. Sequence analyses confirmed the iden

tity of the virus as a strain of CymMV. The CP

gene of the virus showed the greatest identity with a CymMV isclate from Singapore (95.1%). An identity of 92.3 to 97.3% was

seen with ditferent CymMV Isclates from India while with available partial CP sequences of

CymMV isolates infecting vanilla

identity ranged from 98.2 to 99.4%. Phylogenetic analyses confirmed the results of sequence alignment and showed no clear
cut clustering of isclates either based on host they infect or geographical origin. This s the first réport of cccurrence of

CymMV on V. planifolia from India.

Kay words: Cymbidium mosaic wius, Vanilla planifola, RT-PCR, detection, coal protein gene sequence, sEquence analvses,

Cymbidium mosaic virus (CymMV) (genus: Potexvirus,
famnily. Flexiviridae) is one of the mast widespread plant
viruses infecting many orchids worldwide (1). The virus
induces floral and foliar necrosis in many orchids. The virus
infection reduces plant vigour and lower flower quality (1)
CymMW is known to infect Vamilla planifolla and V. tahitensis
in French Polynesia and Relnion Island (2). The infection
of vanilla by CymMV is often asymptomatic or in certain
cases, is accompanied by chlorotic flecks on leaves, There
are no known vectors transmitting this virus, The virus is
very stable and is spread mechanically by contaminated
tools and pots (3). Transmission through planting material
is also significant as vanilla s propagated through stem
cuttings. CymMV has flaxuous filamentous particle
maorphology with a single species of linear positive sense
single stranded RNA. The virus nucieic acid is about 6 kb
in length coding for five open reading frames with cap
(M'Gppp) at the 5 end and poly (4) tail at 3" end (3).

In Indla gocurrence of CymMV has been réported from
a lew orchids such as Cymbidium spp, Catfleya sp, Phalus

“Currasponding author E-rramil: Imlh'amﬂ'lat@ﬂﬂ-ﬂfﬂ.
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Abbrendabions; CymMyY, Cprnibigivm mosaie wirus! CP, coat protein.

tankervilleae etc. Vanilla (Vanilla planifolia Andrews), the
intensive large scale cultivation of which started only
recently in India is known to be affected by mosaic, necrosis
and leaf curl diseases. Based on electran microscopy of
leaf dip preparations, cccurrence of three kinds of flaxucus
particles resembling to the members of genera Potexvirus,
Potyvirus and Closterovirus and, an isometric paricle have
been reported (4). Of these, the Isometric virus was
identified as a strain of Cucumber mesaic virus belonging
to subgroup IB (5). But exact identification of other causal
viruses remained unaddressed. In this article, we report
the occurrence of Cymbidium mosaic virus on the basis of
toat protein gene sequence properties, a new recard on V.
planifolia in India.

Sixty-five vanilla plantations of Karnataka and Kerala
states were surveyed and the plants showing viral like
symploms such as mosaic, mottling, chiorotic streaks
parallel to venation, necrosis, leaf distortion and stunting
were collected and maintained through vegetative
propagation in an insect-proof glasshouse. Total RNA from
50 mg tissue was extracted using the protocol (6) except
that extraction buffer contained 0.5% 2-mercaptoethanol
(instead of 0.1%), and final ANA pellet was dissolved in 40
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ul of sterile RNase free water, BT and PCR were performed
in the same tube without any buffer changes in between
as described previously (7). The primers designed for the
CP gene sequences of CymMV (based on muitiple
sequence alipnments of CP nucleotide sequences
available in GenBank) were used to prime the amplification.
Genome sense primer 5 ATGGGAGAGCCCACTCC 3
was derived from the beginning of the first 17 bases oi
the coding region while antisense primer, &
TTATTCAGTAGEGGGTGC 3' represented last 18 bases
of the coding region of the CP gene. The PCR reaction (50
gl) contained 100 ng each of the primers, 10 U
Ribonuclease inhibitar, 5 U AMV reverse transcriptase,
1.50 U Tag Polymerase, 1x PCR buffer, 10 mM Dithiothreitol
and 10 uM each of the dNTPs, PCR mix (13.5ul) cantaining
the above components was added to the tubes containing
the template RNA (5 ulj. The final reaction volume was
made up to 50 yl by adding RNase free water. Amplification
was performed in an automated thermal cycler (Eppendord
Master Cycler Gradient) and the programme consisted of
one cycle at 42 "C for 45 min for cDMA synthesis followed
by 40 cycle reaction profile invalving 30 sec of denaturation
at 94 °C, 1 min of annealing at 50 "C, and 1 min of extension
at 72 "C and a single cycle of final extension at 72°C for 10
min. The reaction products (20 ul) were analyzed on 1%
agarose gel along with 500 bp DNA ladder. The DNA bands
were visualized and photographed using a UV
transiiuminator and a gel documentation apparatus (Alpha
Innotech Corporation, CA, USA)

The amplified PCR product was purified after
slectropharesis using Qiax |1 gel purification kit (Qiagen
Ine, Chatswarth, CA, USA). Purified PCR fragmants were
ligated into a TA vector (Genel, Bangalore, India) and
competent Escherichia coll strain DHSa were transformed
by following standard molecular biclogy procedures (8),
Recombinant clones were identified by PCR as well as
rastriction endonuclease digestion and the selected clones
were sequenced at the automated DNA sequencing facility
available at the Avestha GenGraine Technologies Pvt Ltd,,
Bangalore, India

Sequence data were compiied using Seqgald Version
3.6 (9), Multiple sequence alignments were made using
Clustal X {1.81). Per cent sequence idenlities were
determined using Bio-Edit program version 5.0.8.
Sequence phylogram was constructed by Nelghborhood
Joining Bootstrap mathod (Bootstrap analysis with 1000
replicates) in Clustal X (1,81) and rooted trees were

generated using TREEVIEW software (Win 32) Version
1.6.6 (10). The CP nucleotide and amino acid sequences
of other CymMV isolates used for comparison (Table 1)
were obtained from GenBank. The BLAST programme was
used fo identify related sequences available from the
GenBank database.

When total RNA extracted from vanilia plants showing
different kinds of symptoms were used in RT-PCR, only
plants showing mild chlorotic mottle and chlorotic streaks
{Fig.1) resulted in successful amplification giving a band
of expected size (Fig.2). No such band was seen in healthy
plants. Of the 65 samples tested, 27 gave positive results
for CymMV infection. The PCR amplified DNA fragment
from one positive sample was cloned, sequenced and
sequence data deposited at GenBank with accession
number DO 208422 The sequenced region contained a
single open reading frame, which comprised of 672
nucleotides potentially coding for 223 amino acids. [t was
compared with CP gene sequences of all available CymMV
isolates from India as well as a few representative isolates
from other parts of the world. Similarly partial CP gene
sequences of CymMV isolates infecting vanilla from French
Polynesia and RelUnion Island were also used for
comparison (Table 1). Nucleotide and deduced amino acid
sequence of CP gene of CymMY infecting vanilla in India
(IND-Vp) showed highest identity (98.8 and 99.1%) with a
CymMV isolate from Singapore (SGR). Identity with other
CymMYV isolates ranged from 88.3 1o 97.7% at nucleotide
level. While at amino acid level, except for the two Korean
isolates (KRA-Dd and KRA-orc), identity ranged from 82.3

Fig. 1. Cymbidium masaic wirus (CymMV) infected Vanila planifolia
leal showing mild chiorotic motihe and streaks.

LA 7

Fig. 2. Aparcse gel showing AT- PCR ampiification of CP gene of
Cymbidium mosaic virus (CymMVY). fana M: 500 bp DNA slze
ladder and numbears on the lefl indicate thelr size In kb; lane 1.

healthy vanilla (negative control); lane 2: a known CymMV inlected

vanilla {positive contral); lanes 3-10: CymMV infectad vaniila

isolates.
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Table 1. Source of Cymbidium mosaic virus coat prolein gene sequence used in the study

Hosl Country Designation GenBank Accession No.
Vanilla plarifolia India IND-Vp DQ208422 _
(This study)
Relnion Island RAU-Vp-138 AJ301850
Relnion |sland RU-Vp-124 AJ301848
ReUnion Island AU-Vp-78 AJ301848
ReUnion Istand RU-Vp-77 AJ301847
Relnian Istand RU-Vp-44 AJAD1B4AE
Relmion Island RU-Vp-41 AJ301845
Relnion |siand RAU-Vp-35 AJ301844
V. tzhitensis French Palynesia FP-\VI-29a AJ311814
Frenich Polynesia FP-\1-23a AJ311908
Cattleya sp India (Kerala) IND-krl AJBIBG4AT
Incia (Sikktm) IND-sit1 AJ5B1997
Fhaius tankervilleas India (Palampur) IND-plm1 AMOSST20
India {Himachal Pradesh) IND-hmp AJBBAGER
Orchids India (Orissa) IND-ors AJB71374
India (Bangalare) IND-bg AJE20244
India (Stkkim) IND-skp3 AJSB5204
India (Sikkim) IND-skp2 AJS85203
India |Sikkim) IND-skp1 AJ585202
India (Himachal Pradash) IND-plm AJsB1908
Korea KRA-orc AF2068274
Singapore SGR-orc XE2B65
Singapore SGR NCOD1812
Cymbidium spp Japan JPN AB197937
Korea KRA-1 AF016915
Taiwan TWN-CS AY¥azo021
China CHN-gd3 AYIE0410
Dendrobium sp Korea KRA-Dd X81051
Epidendrum sp Kaorea KRA-ep AYD50650
Oncidium sp Thailand TLD-ono AY37E303
Papaya - PaMv AXO1T7187

to 98.2%. Korean isolates showed an identity of 659.4%
{KRA-Dd) and 75.6% (KRA-orc) with the present isolate.
When all CymMV Isolates available from India were
compared, identity ranged from 84.3 o 86.4 % and 92.3 to
97.3% at nucleotide and amino acid levels respectively.
Similarly IND-Vp showed high levels of identities (95.5 to
97.0% and 98.2 to 99.4%) with partial CP sequence of
CymMV isolates infecting vanilla from French Polynesia
and Relnion Island at nucleotide and amino acid levels:

Multiple sequence alignment based on deduced CF
amino acid sequences of CymMV isolates showed that

IND-Vp and SGR differed only at two positions at the N-

terminal region (Fig. 3). Analysis of CP dentified one amino
acid position (R22) as unigue to IND-Vp. Similarly one
amino acid position (N81) was found to be unique among
IND-Vp and SGR isolates. When available partial CP
sequence of vanilla isolates of CymMV were considered,
IND-Vp and FP-Vt-29a differed only at one position (Fig.3).

Among Indian isolates, CymMV Isolate from Bangalore

(IND-bgl) showed maximum variation, Mulliﬁe alignment
shawe:t that core region of CP were more conservad than

N- and C-terminal regions. C-terminal region accounted
for maximum variation especially in two isolates from Korea:
(KRA-orc and KRA-Dd).
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The results presentad show the occurrence and
'dentification of CymMV on vanilla an the basis of CP
sequence similarities. This s the first repart of identification
of CymMv infecting vanilla in ndia. However, CymMV is
xnown to infect many orchids in India. But the relatively
low sequence identities observed with all Indian Isolates
of CymMV suggest that vanilia Isolate of CymMV did not
originate locally, Occurrence of CymMV on vanilla in French
Polynesia and Rellnion island Is also known (1, 2).
Infection of vanilla by CymMV is often symptomless or
Cause only mild symptoms. This coupled with easy
mechanical transmission of the virus from plant to plant
{through injuries causaed during cultural operations such
as looping of vines and manual pollination) could lead to
widespread dissemination of the virus, Another factor that
might contribute to high incidence of CymMV is the use of
lissue culture for propagation using shoot tips from
apparently healthy (but infected with virus) plants, Hence
It Is essential to index planting material for the presence of
virus before they are being used. RT-PCR methad described
in the present studies can be efficiently used to identify
CymMV free plants. This would help in identifying and
certifying planting material to check spread of the virus.
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