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Genetic diversity of Colletotrichum species in chili using randomly amplified
microsatellites (Ram)
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ABSTRACT

Present study was assessment genetic diversity of Colletotrichum species in chili pod, using Randomly Amplified
Microsatellites (RAM). Eight RAM primers were used to amplify genomic DNA of 17 isolated Colletotrichum species. These
samples were infected by C. capsici, C. acutatum and C. gloeosporioides, causing anthracnose disease. The DNA was
isolated and was amplified by thermo cycler after DNA quality tests, using RAM primer. These DNA fragments ranged from
250 bp — 5000 bp. On an average 3-9 bands appeared in per sample of DNA. Estimation of genetic distances (GD) ranged

from 16-63% was estimated.
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Introduction

Anthracnose disease is an important chili disease,
which infect on chilli pods (Bailey and Jeger,1992).
Typical anthracnose symptoms appears on premature
chili fruit with sunken necrotic tissues, with circular
concentric rings of acervuli. Chili fruits blemishes
structure affects the market ability of chili
(Manandhar et al., 1995). The anthracnose disease of
chili is caused by Colletotrichum species (Cannon et
al., 2000) including Colletotrichum sacc.,), C. species
including C. capsici (syd.) Butler and Bisby, C.
gloeosporioides (Penz, and acutatum (Simmonds). It
has been reported that a part of post harvest losses due
to anthracnose range from 21-47% (Rajapakse, 2009).
The disease gets transferred either systematically or
superficially from older part of plant to new part of
plant including pod. Recently develop DNA based
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molecular marker that recognize of Colletotrichum
species for best management of disease (Ratalski et
al., 1996). RAM, studying Colletotrichum species help
in identifying genes of agronomic interest and study
genetic diversity. This molecular marker is based on
the PCR amplification of random locations in the
genome of the Colletotrichum. With this technique, a
single primer of arbitrary nucleotide sequence by
generated 8 primers. The PCR primers are designed to
amplify a specific target sequence, through amplify
loci and presumably scattered throughout the genome
(Tinker et al., 1993). The technique has been
successfully used to distinguish accessions to evaluate
genetic diversity among them (Daher et al., 2002;
Palomino et al.,2005). RAM is one such method of
identifying polymorphism that can be used to elicit
information on genetic differences among individuals
of a population between lines or germplasm accessions
in breeding materials (Williams el al., 1990). In thiis
study were conduct and analyze genetic diversity of
Colletotrichum species to identification different
species of colletotrichum.
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Materials and Methods
Collection and Isolation of Culture

Anthracnose affected chili pods were collected from
different parts of India. The diseased parts of the fruits
were cut at advanced margin of lesions into small pieces
(5x3cm). The colletotrichum isolates were identified by
using key that given by Sutton (1990), Gunnels &
Gabbler (1992). The C. capsici produce grey white
scattered, falcate conidia black acervuli, and non
uniform shape of mycelium. This species formed smooth
circular margin in the colony. The grey whitish
mycelium of C. capsici gradually developed from the
second day of culture of isolates. The spore
measurement of this species varies between 13.21- 16.21
pm long & 1.79 — 3.28 pum wide (Yun et al.2009). Slides
were made after 5 days & 10 days old culture and
sporulation, presence of conidial masses were measured
with hematocytometer (Thalhinhas et al., 2005).
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Pathogenecity Test

Pathogenecity tests were done separately for each
isolate on host plant using plug Inoculation methods
following a modified protocol by Sanders and Kirsten
(2003). Data was collected as lesion diameter of tested
fruits (mm) and the coefficient of variation was
computed (Ratanacherdcherdchai et al. 2009).

Table 2 The number of primers and there sequences,
used in PCR amplification

Primer Sequences (5°-3)

TG HBH TGT GTG TGT GTG TGT
CGA DHB CGA CGA CGA CGA CGA
CT DYD CTC TCT CTC TCT CTC
CA DBD ACA CAC ACA CAC ACA
GT VHV GTG TGT GTG TGT GTG
AG HBH AGA GAG AGA GAG AGA
CCA DDB CCA CCA CCA CCACCA
ACA BDD ACA ACA ACA ACA ACA

Table 1 Characteristics of different group of Colletotrichum species on the basis of growth rate and mycelium

colour on PDA media

Isolates Casual Agent Number of Characteristics of Growth Rate Frequency
Group Isolates Mycelium
| C. capsici 12 Acervuli scattered, 5.4
Black mycelium with 5.8 63%
gray and white 6.8
Falcate 6.3
Salmon colour 8.2
Falcate 6.7
Il C. acutatum 2 Falcate white colour mycelium 4.9
5.2 16%
1l C. gloeosporioides 3 Fluffy, gray-white 7.4
cylendrical 6.8 21%
6.6

Note: Letter designation for degenerate primer sites are: H (A, T 6r C); B(G, Tor C); V (G, AorC)and D (G, Aor T).

Source: Gandley and Bradshaw (2001) .
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Figure L Anarysis o1 A muoiecules with RAM primer for identification of Colletotrichum species

Harvesting of fungal mycelium and isolation of

DNA
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After 6 - 10 days this inoculation in Potato Dextrose
Broth at 27+2°C, fungal mycelium mat of C. capsici
was harvested for molecular characterization. The
mycelial mat was stored at -20°C or - 80°C for long
term storage. The total genomic DNA was extracted
using modified protocol originally developed by
Doley and Doley (1988). After isolation of DNA
quantification was done with the help of
Nanophotometer.

Gel Electrophoresis as Quality Test

Amplification products were separated on 1.2 %
agarose gels in 1 x TAE stained with ethidium
bromide (EtBr) and photographed were taken by
using gel documentation system (Sharma et al.,
2005) 4 ul (10ng / ml) concentrated EtBr solution
was added per ml melted agarose at the time of
pouring agarose inthe DNA quality test.

Molecular characterization

The molecular identification of Colletotrichum
species involved in the infection of chilli fruit was
conducted through polymerase chain reaction
amplification (PCR) of sequences from the inter
generic region of ribosomal DNA. The specific
primers were used, ITS4 (5°-
TCCTCCGCTTATTGATATGC-3") for C. capsici,
Calnt2 (5-GGTGGTAAGGCCTCTCGCGG-3’) for
C. acutatum and C-gint (5°-
GGCCTCCCGCCTCCGGGCGG-3) for C.
gloeosporioides and combined with as a universal
primer by following the amplification conditions
suggested by Freeman et al. (2000) and Afanador et
al. (2003). For the isolates of colletotrichum species
amplification was carried out in a final volume of 25
KL containing the Taq Polymerase Promega® buffer
(1X) (10 mM Tris-HCI, pH 8.3; 50 mM KCI; 0.1%
Triton® X-100); 1.5 mM de MgCI2; 200 uM from
each dinucleotide (dATP, dCTP, dGTP, and dTTP
(Promega®), 0.3 uM of each primer; one unit from
the Tag Polymerase Promega® enzyme, and 40 ng
from the DNA sample (Williams et al., 1990). The

amplification profile used consisted of an initial 5-
min cycle at 95°C, followed by 40 cycles at 95°C for
30 s, at 58°C, and a final extension cycle at 72°C for
7 minutes.

The amplification products were visualized through
electrophoresis in 2% agarose gels stained with
ethidium bromide from a 1 mg mL-1 solution at 90
V/5 h for 30 min and visualized gel documentation
system. Colletotrichum species isolates with which a
similarity analysis was performed by using the
NTSYS program version 2.1 (Rohlf, 2000). The
estimations of the similarity analysis were calculated
with dice coefficient, also known as the Nei-Li
coefficient. The resulting similarity matrices were
then analyzed by the SAHN program to construct
dendrogram using the Unweighted Pair Group
Method with  Arithmetic Mean “UPGMA”.
Complementarily, a multiple correspondence
analysis (MCA) was performed via the SAS
statistical program (SAS Institute Inc., 2000) to
visualize the multidimensional representation of
individuals. The analysis of molecular variance
(AMOVA) was also done to establish the
relationship among the isolates collected from
different place of India, examine the genetic
distances among the corresponding isolates to each
host, and determine the relationship among the
isolates belonging to each species involved. This
statistical program was also used to determine the
overall diversity among the populations.

Results and discussion

The sampling method used in this study represented
the geographic diversity of fruit production for
whole of Uttar. A total of 17 isolates resulted from
this sampling, which was morphologically typified
for their preliminary assignment to the C. capsici. C.
acutatum, C. gloeosporioides. Molecular
identification of Colletotrichum isolates amplified
with specific primers revealed a 490-pb DNA
fragment with the Calnt2/ITS4 primer combination
for the C. acutatum species, and 450 bp for C.
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gloeosporioides  using  CgInt/ITS4  primers
(Chakraborty et al., 2013). The amplification
products were visualized through electrophoresis in
1.5% agarose gels treated with ethidium bromide
(Afanador et al., 2003). Eight RAM primers were
used to amplify specific sequences (Table 2) using
amplification conditions described by Ganley and
Bradshaw (2001). The reactions of amplification
consisted in a final 25pL volume composed of 1.25
ML of Taq Polymerase Promega® buffer (10X) (10
mM Tris-HCI, pH 8.3; 50 mM KCI; 0.1%. Triton®
X-100); 1 pL of MgCI2 25 mM; 0.75 pL of the
RAM primer 10 puM, 2 pL of dNTP 1.25 mM
(dATP, dCTP, dGTP, and dTTP Promega®), 0.5 uL
of the Taq polymerase enzyme Promega®, and 1 puL
of the DNA sample at a 5-ng concentration, and
carried out in a thermocycler programmed with
different cycles, specific for each of the RAM
primers (Hantula et al., 1996).

The morphological tests made for the same isolates
permitted unequivocally assigning each isolate to the
corresponding species. According to these tests,
isolates Colletotrichum species were identified as
63% C. capsici, 16% C. acutatum and 21% as C.
gloeosporioides (Reyes et al., 2007).
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