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Abstract

Sweet lime split bark is a disorder of increasing importance in Fars province. Previously we
showed that a new variant of hop stunt viroid (HSVd-sb) was related to the disorder. It had
homology with a noncachexia variant of hop stunt viroid (CVd-lla-117) which causes
cracking the bark of trifoliate orange rootstocks. In this study, showed that M.NgoBIX, Bgll
and Bsrl restriction enzymes can cut HSVd-sb according to putative RFLP analysis using
Vector NTI program (version 9.0.0) database but these restriction enzymes can’t cut CVd-lla-
117. In other hand some restriction enzymes can cut CVd-lla-117 but can’t cut HSVd-sb.
Therefore these two variants can be recognized by these restriction enzymes.
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Introduction

op stunt viroid (HSVd) (6) has been

identified in a large spectrum of hosts

including hop, cucumber, grapevine,
citrus, plum, peach, pear (10), apricot and
almond (1; 3). In some hosts, like grapevine
(10; 7) and apricot (1), the contamination
appears to be latent; in others it is related to
serious disorder of economic importance, i.e.
hop stunt (10), dapple fruit disease of plum and
peach (8) and citrus cachexia (4; 9).
Split bark is a disorder that was first reported
in sweet lime (Citrus limettoides) in 1983
among declining sweet lime trees (5). The
disorder is described by cracks in surface of
the young bark, which spreads quickly along
foliage bark. The barks turned wide and deep.
The infected tree shows delayed growth
without any signs on their fruits and leaves.
Split bark disorder is becoming important
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sweet lime  (Citrus limettoides), a
commercially important variety in Iran.
Previously we reported that a novel variant of
HSVd (split bark variant; HSVd-sb) was
constantly associated with the disorder. It had
only 94.8% homology with a noncachexia
variant of Hop stunt viroid (CVd-lla-117)
which causes mild bark-cracking symptoms on
Pomeroy  trifoliate  orange  rootstocks.
According to the performed molecular
comparisons, HSVd-sb differed from CVd-Ila-
117 in the variable domain in the so-called
“cachexia expression motif”. The number of
nucleotide of CVd-Ila-117 is four nucleotides
more than HSVd-sb and so it’s molecular
weight and probably severe cracks induced by
HSVd-sb occurred because of variation in this
motif and/or sequences.

Our previous nucleotide sequence data (2)
were used to predict differential restriction
enzymes between HSVd-sb and CVd-lla-117
using Vector NTI program (version 9.0.0).

In silico analysis by using Vector NTI program
(version 9.0.0) proved that showed that
M.NgoBIX, Bgll and Bsrl restriction enzymes
can cut HSVd-sb according to putative RFLP
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Fig. 1. Putative restriction sites of HSVd-sb vs
CVd-11a-117 using Vector NTI program (version
9.0.0) database.

analysis using Vector NTI program (version
9.0.0) database but these restriction enzymes
can’t cut CVvd-lla-117. In other hand Bbr7I,
Bbsl, BseRI, BstNI, M.BstNI, M.EcoKDcm and
M.EcoRII restriction enzymes can cut CVd-
Ila-117 but these restriction enzymes can’t cut
HSVd-sb. Therefore these two variants can be
recognized by these restriction enzymes
(Figure 1). Hence these two variants can be
recognized by these restriction enzymes.
Although viroid interactions are reported to
alter plant reaction (Verniere et al., 2006),
none of the common citrus viroids except
HSVd-sb were detected constantly in split bark
affected plants. Point mutation experiments
and testing the variants on the same host must
be carried out to verify the role of single
nucleotide change in production of specific
symptoms.

The author would like to thank the Iran’s
National Foundation of Elites and Center of
Excellence in Plant Virology for supporting
this research.

34  Iranian Journal of Virology, Volume 8, Number 1, 2014

References

1. Astruc N, Marcos JF, Macquaire G, Candresse
T, Pallas V. Studies on the diagnosis of hop stunt
viroid in fruit trees: Identification of new hosts and
application of a nucleic acid extraction procedure
based on non-organic solvents. European Journal of
Plant Pathology. 1996;102:837-46.

2. Bagherian SAA, lzadpanah K. Two novel
variants of hop stunt viroid associated with yellow
corky vein disease of sweet orange and split bark
disorder of sweet lime. 21st International
Conference on Virus and Other Graft Transmissible
Diseases of Fruit Crops. Julius-Kuhn-Archiv.
2010;427:105-13.

3. Cafizares MC, Marcos JF, Pallas V. Molecular
characterization of an almond isolate of hop stunt
viroid (HSVd) and conditions for eliminating
spurious hybridization in its diagnosis in almond
samples. European Journal of Plant Pathology.
1999;105(6):553-8.

4. Diener T, Smith D, Hammond R, Albanese G,
La Rosa R, Davino M. Citrus B viroid identified as
a strain of hop stunt viroid. Plant Disease.
1988;72:691-3.

5. lzadpanah K. An annotated list of virus and
virus-like diseases of plants in Fars. College of
Agriculture, Shiraz University. 1983;187.

6. Ohno T, Takamatsu N, Meshi T, Okada Y. Hop
stunt viroid: molecular cloning and nucleotide
sequence of the complete cDNA copy. Nucleic
Acid Research. 1983;11:6184-96.

7. Polivka H, Staub U, Gross HJ. Variation of
viroid profiles in individual grapevine plants: novel
grapevine yellow speckle viroid 1 mutants show
alterations of harpin I. Journal of General Virology.
1996;77:155-61.

8. Sano T, Hataya T, Terai Y, Shikata E. Hop stunt
viroid strains from dapple fruit disease of plum and
peach in Japan. Journal of General Virology.
1989;70:1311-9.

9. Semancik J, Roistacher C, Rivera-Bustamante
R, Durén-Vila N. Citrus cachexia viroid, a new
viroid of citrus: relationship to viroids of the
exocortis disease complex. Journal of General
Virology. 1988;69:3059-68.

10.Shikata E. New viroids from Japan. Seminars in
Virology. 1990;1:107-15.



