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Abstract

Coat protein (CP) gene from six symptomatologically distinct isolates of Cardamom mosaic virus
(CdMV) causing mosaic disease of cardamom collected from different geographical areas were

amplified, cloned, sequenced, compared among themselves and with other CdMV isolates available

in the GenBank. Identity of coat protein sequence among the isolates varied from 74.8%-99,
and 80.9%-99.2% at nucleotide and amino acid levels, respectively. Based on the identity, iso

were classified into three distinct groups. All isolates from Karnataka (except Sirsi) belonged
one group, while isolates from Kerala and Tamil Nadu belonged to the other group. Multiple

sequence alignment and phylogenetic analyses confirmed grouping of isolates based on percent
!

identities.
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(Pentalonia nigronervosa f. caladii Van der G
in a non-persistent manner (Siddapp
Reddy 1972; Venugopal 2002). CdMV isa
virus belonging to the genus, Macluravit
the family Potyviridae (Jacob & Usha 2

Mosaic disease caused by Cardamom mosaic virus
(CdMV) is a major production constraint of
cardamom in producing countries (Venugopal
& Naidu 1981; Gonsalves ef al. 1986). In early
infected plants, crop loss would be 100%
whereas, late infection results in gradual decline
in productivity and crop losses to a magnitude
of 10%-60%, 26%-91% and 82%-92% were
reported in first, second and third years of
production, respectively (Varma 1962). The
disease is characterized by prominent
discontinuous yellowish stripes running out
from midrib to the margin of young leaves. In
the advanced stages, size of the leaves gets
reduced, the plants looses vigour and becomes
stunted. The virus is transmitted by the aphid

symptoms on cardamom and other allied.
of Zingiberaceae and also based on coat p
sequences (Jacob et al. 2003). In the p
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Table 2. Geographical origin and GenBank accession numbers of CAMV isolates used in this study
72 - Designation Region District, State) Accession No,
8
0 9 ° @ — - APG-1 ' Appangala (Kodagu, Karnataka) JN 544081 This study
R = = o B SKP Sakleshpur (Hassan, Karnataka) JN 544082 This study
- ED k= %o %D - SRS Sirsi (Uttara Kannada, Karnataka) JN 544079 This study
é %0 OED ‘é % T:.:. é PMP Pampadumpara (Idukki, Kerala) JN 544077 This study
G 3_,; % g & % g :MPD Meppadi (Wayanad, Kerala) JN 544080 This study
3 & E 9 o 9 TDS Thadiyankudisaj (Dindigul, Tamil Nadu) JN 544078 This study
- g MR Somvarpet (Kodagu, Karntaka) AY 609386
g % 3 S E g g MRD Margodu (Kodagu, Karnataka) AY 609385
2 = 8 = 3] 4] = ANM Anemahal (Hassan, Karnataka) AY 833735
= o 2 =S = ] -
13, Li = o & s = LKP Lakshmipura (Hassan, Karnataka) AY 823986
E = = = YSR Yeslur (Kodagu, Karnataka) AF 189125
g KTP Kattappana (Idukki, Kerala) AJ 312774
2 5 " VDR Vandiperiyar (Idukki, Kerala) AJ 308477
e g % L 2. KSR Kursupz;ra (Idukki, Kerala) A] 308476
5 % Lﬁ % & 02 3 % " mosaid I 'ZPG-Z Appangala (Kodagu, Karnataka) A] 308472
o |5 ¥ E g 5 g 5 ig. 1. Symptomatology of Cm-dfnurol:tf Jariotiali TLM Thalathamane (Kodagu, Karnataka) AJ 308475
S H i 1 d : I
@ &b é 3] o %"«D g% Pl infecting cardamgn;clgld;f Ceorﬁected from Sirsi MDK Madikeri (Kodagu, Karnataka) AJ 308474
€ B 29 : iet . i P
5 S~ 2 e regions (a) variety from Sakleshpur
2 % 2 gw SS9 % 0F B! iety ICRI-3 fro i }
wn " ol — varie Y & . . 3 4 S Z . &
= 9 8. B He SE T ow region (b) ety Njallani Green Gold from Macluravirus was < 62% (data not shown). 38" position and two amino acid deletions were
o% ta @g =8 O3 @ o P\g region (c) variety iN] iety Njallani Green ] i ) P - ;
v gl gk gF S Appangala region (d) V-arle(f:“y) variety Njallani Among other distinct species of the obseryed at 38 and 39" positions in four
'*E h B % @ § u E).E % = t”q o Gold from Meppad; r‘f‘f’lgu mpara region (f) Macluravirus, CAMYV was closer to Alpinia mosaic isolates (MRD, YSR, APG-1 and ANM).
5 R R T B G G AR 2 S g5 Green Gold from Par pe n Gold fro litis. The deduced amino acid sequence of CP o . A ) ,
3 212 8 £ £6 £6 B& o5& : Njallani Gree ¥ ) : ol Majority members in Potyviridae show identit
g |28 & 5 'g‘oé e e s m R s Kk c{iS'\i region. b e showed high level of identity in the core i ) [yy_ ey wi ! fY
7 e R iRl e R Thadiyanku ‘ il C-terminal region, whereas the first 39 O >_82 - h'e I.Lglf)c? an‘long Stiallls) 6t @
= % filino acids from the N-terminus end showed d.]St.mCt Species while i en(t):ty Oetween by
2 § o g = (Rao 1977; Naidu ef al. 1985). 4 ¥ iderable variations. Differences of 6-49 distinct Species vary from 58 /0—74‘4; ({Xdams et
o |Z L W § ified an amplicon of ~1050 | acids were observed in the CP among  al. 2005)- Based on ““_3 above criteria, a]l. 17
2 = (VI PCR ampllfled -oduct 3 : : CdMV 1 ‘e st [t
B i:i ) gl 'E 2 o c E B SR RT- ix isolates while no Pl_o : ¢ ates. A stretch of amino acid residues Isolates are strains o .1e 53}"_1'3 Species.
o | N Ly = 55, = E?j s 9 all t_hedS; -om healthy plants (negaFlve col’lW ] NNGTSSE) which is highly conserved However, based on percent 1.d{::‘ntltlles among
2|2 5 5 75 20 Z0 240 obtaine 1';‘ed DNA fragment of six isolates W the genus Macluravirys was also found in all  strains, they could be classified into three
§ ;‘>U i a i 1d sequenced, Sequel’ﬂied_"e1 € CAMV isolates (position 122- 131). One groups (Table 3). All isolates of Karnataka
é 5 Clone'd E211]1050 to 1055 bp in differ'ent is0 $I0 acid deletion was found in sjx isolates  (except Sirsi) belonged to one group with an
= : 5 Cofn t}?-meoat protein (CP) gene CO“S“?Edz? g SKP, APG-2, SMR, TLM and LKP) at identity ranging from 90.0% to 99.2% while,
S i s Of this, ¢ ially coding for 2/
O B o 2 ides, potentially ¢ : ; '
+ V; g g © E gzz‘nucleo_t; 1.es}'fclues in different 18¢ o + Grouping of CAMYV isolates based on percent identities in the nucleotide (values shown in
X o % § i © E by re deposited at the GC?B?FH ‘ . brackets) and deduced amino acid of coat protein gene. Designation used for each of the
¥ B E g S V/ s = SequEnces we numbers are listed in 4 Jates isolates is given in Table 2.
5 o Y/ . 9 s ir accession € 150 50 3
2 5|8 Q ) E ' B Elklk?lrcggt protein gene sequences Ofr':z alsowith UPs and isolates Per cent identity among groups
o | M > = g 52 e vesa Y 1
Tle & a & £ E\ % - were compared among themfsf(l)m other dlV 3 Group 1 Group 2 Group 3
o = =] o] = . - nes 7 [ b
5 b o £ ‘um% g B 8 B corresponding CP t%fe GenBank (Table , HP'1 MRD, YSR, APG-1, ANM, MDK, 90.0-99.2 83.5-86.8 80.9-86.0
8| 2|n . isolates ayglla‘rt)_lfylgf CP gene among SIX 1803 APG-2, SMR, TLM, LKP, SKP (82.2-99.3) (76.1-77.8) (74.8-77.8)
© o sequence identl d from /2= " .
g o E 152d in the present Stlldy rangelcleoti ) P 2 SRS 100 83.5-85.7
%—- %. .5:2 ;6 9% and 82_40/0—98-10/0 afi n;vhile{ ni : 2 (76.1-77.8)
g B g 5 © 8 amiine acd 1evel reSPec_fl‘;egom 74, 85 KTP, VDR, pMP, MpD, 87.1-98.9
o] e 5 & =5 with other 11 isolates varie ther 8 = KSR, TDS
M g i §F B nd 80.9%-99.2% and with © 4 3
— o (.'-") A [a W) = a . 5
o |3 ks S & =
(5] w [93) wy
==

(82.8-97.4)
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i i te
he all isolates of Kerala along with (ine 1s?(l)1p
tffr;\ Tamil Nadu belonged to anotl*‘n];:rdgg o
vtrith identity ranging from 87.1%-98.
(Table 3).

i dMV
The results of multiple ahgr‘aments c;; '.(lTZSCOf o
isolates based on amino acid sequ e
irere used to generate 211 1:t)hylcs)ﬁir;m Slc :;tiny =
i ic relation .
Fhellrtelz;};23(\117(;,Eleelllettli;':1‘c all the six iso]at.es of g];o;lri
II??(?ive isolates from Kerala and one i;sl,olgt; ; ; o
Tamil Nadu) clustered together (Ta ;ar,nataka
On the other hand, isolates from g
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isolates with >98% identities showed 221?

i slightly away frc
clustering and were =
: ini en isolates. Oneisola : '
1em?:)1:1mglfe(gRS) showed distant relatlon;l?u{')1
i(v)i;gh boF’Zh the other gro_ups- (I and 1II1), whic
clearly indicated its distinctiveness.

nt study on symptoms and sequence

::ael?sfi?sf Cr gelz(e of CdM\}/‘ izc?lattre;f;)?nlldr:g
i i ive

{"e"eaIEd zzi(ll:;(;gicseo?fi:o%ates both b_aseld on
e s and CP gene sequence indicate
SYmPtOTVSise variation among isolatels. .All
}’eglo“  Kerala more or less showed .S!m.ﬂ.ar
18‘01?2? ;) mptoms and showed less vz.\rlabﬂntﬂ
1i<111nthe C% region among thgml. ?11?‘1}2:11;;.‘3
isolates of Karnataka (except Sirsi) sh = W

imilar symptoms and less variz .y
g lc?lswsg SCIZP sequence. Sirsi isolate was quite
am

i d CP sequence

isti th in symptoms an seq ‘
i T digtinctiveness. This ki.nd (.).f ]
i t potyviruses

jati among differen :
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]21000' Bateson ef al. 2002; Jacob et al. i

indicating its

Cro
Cardamom is mainly grown as a trrlni)::i)bo{g
under the shade trees in slopy forels e(xcepﬁoh
ala, the only .
in Karnataka and Kerala, i
'lbneing at Uttara Kannada (Sirsi) \.thlerid
;rown as a mixed crop on pl'ammariati
grecanut plantations. Reglm}\ W'lseserclt SM
i bserved in the present St
among isolates obser’ reseu
indi dependen g
robably indicated in : g
1E:z)voluticz(:m of the virus isolates w1ttfno
region. RNA virus diversity re;sults rt ;
: i due to frequent €2
ild up of mutations requciiy
1'jr‘;uRNAp synthesis and recombme}horlii
] i s
(Roossinck 1997; Simon & Burjar
Aranda et al. 1997).

i ific primer
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detection of a strain or all stramns Ot =8
RT-PCR.
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