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Abstract: The present study was undertaken to identify RAPD marker associated with Mungbean Yellow
Mosaic Virus (MYMV) resistance in mungbean (Vigna radiata (1..) Wilczek) cross ML 267xC0O 4. Bulked
segregant analysis was employed to identify RAPD markers linked to MYMYV resistant gene of ML 267. A total
of 149 random decamers were surveyed for identification of polymorphic markers between the DNA bulks of
resistant and susceptible F, individuals and their parents. Approximately 94% of these produced DNA
amplification n both parents and bulks. Forty one primers produced specific band for resistant parent which
were absent in susceptible parent. Out of 41 random primers, three primers viz., OPT 16, OPS 7 and OPAK 19
produced specific fragments viz., OPT 16.,, OPS 74, and OPAK 19 4, respectively in resistant parent and
resistant bull, which were absent in the susceptible parent and bulk. Amplification of individual DNA samples
out of the bulk with putative markers, OPS 7., only revealed polymorphism in all 8 resistant and 6 susceptible
plant, mdicating that the marker OPS 7,,, was associated with MYMV resistance in ML 267.
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INTRODUCTION

Mungbean (Vigna radiata (L.) Wilczek) is one of the
important grain legumes. Tt is an excellent source of easily
digestible good quality protein with low flatulence.
Mungbean plays an mmportant role in alleviating the
protein malnutrition in developing countries. The average
yield of mungbean is 341 kg ha™ in India despite its yield
potential of more than 1.5 t ha™". There are many factors
responsible for low productivity ranging from plant
ideotype to biotic and abiotic stresses. Among the
various diseases, the Mungbean Yellow Mosaic Virus
(MYMV) disease was given special attention because of
its severity and ability to cause yield loss upto 85%
(AVRDC, 1998).

MYMV disease can be controlled by chemical,
cultural and genetic methods. Nevertheless, if host
resistance alone 1s sufficient to check the disease, then it
is to be preferred over other methods because it is the
least expensive and has no adverse environmental effects.
Therefore, the development of varieties by mcorporation
of MYMYV resistant genes mto commercially acceptable
cultivars is an effective strategy to check the disease.
Tdentification of resistant lines through conventional
method by field screeming is time consuming and it

requires evaluation at ‘hot spot’ area. Many times the
disease incidence at the testing site may not be to the
desired level. The disease incidence is seasonal and
cannot be created as and when desired by artificial means.
Therefore, the mdirect selection using molecular marker
linked to MYMYV resistant genes will be helpful m rapid
identification of genotypes carrying these genes without
subjecting them to MYMV screening. Further, the
resistant genotypes can be identified in the seedling stage
itself thus reducing the time required for the development
of resistant varieties. This is most important in case of
back cross breeding programme. Pattnaik and Kole (2002)
identified protein marker to differentiate resistant and
susceptible genotype to MYMYV in mungbean. However,
this  technicque yields very limited number of
polymorphisms making proteins marker is not very
powerful when compared to PCR-based markers. Thus,
the present mvestigation was carried out with an
objective to identify the association of resistance with
Random Amplified Polymorphic DNA (RAPD) marker.

MATERIALS AND METHODS

The present investigation was carried out at Pulses
Breeding Station, Center for Plant Breeding and Genetics,
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Tamil Nadu Agricultural University, Coimbatore, Tamil
Nadu State, India and National Pulses Research Center,
Vamban, Tamil Nadu State, India during the peried from
1999 to 2002,

Evaluation for MYMY reaction: The infector row method
consisting of sowing two test rows alternating with
spreader rows of susceptible variety, CO 5 mungbean was
adopted. The test materials were scored after 80% of the
plants in spreader rows showed MYMYV incidence. The
following rating scale suggested by Singh et al. (1988) 1s
adopted. The mean disease score was calculated as
(disease rating and frequency) per total number of plants
scored (Table 1).

Development of mapping population: The MYMYV resistant
parent ML 267 was crossed with susceptible parent CO 4
during Summer, 2000 at Pulses Breeding Station, Tamil
Nadu Agricultural University, Coimbatore. The crossed
seeds were sown during Kharif, 2000 and true hybrid was
fixed based on morphological character of F,. The true
single F, plant was selfed and forwarded to F,. The F,
seeds were sown during Summer, 2001. The 242 F,
individuals were tagged and leaf samples were collected
and stored in -80°C for genotyping. Seeds from each F,
plants were collected separately and forwarded to F3
generation for evaluation of MYMYV reaction.

Phenotyping of mapping population: The F, seeds
(25 numbers) from each F, plants were sown in two
replications during Kharif, 2001 at National Pulses
Research Center, Vamban along with susceptible check
CO 5. The susceptible check was sown 10 days earlier to
test materials. The individuals in each F; family were
scored for MYMYV reaction using 1-9 scale rating
(Singh et al., 1988) given for each plant. The average
rating and replication mean rating were calculated for each
family. Based on the replication mean score, the
homogenous resistant and susceptible ¥, plants were
1dentified.

DNA extraction: DNA from 19 selected F, individuals
and their parents were extracted following the method
of Doyle and Doyle (1987) with modification. From
frozen leaves stored at -80°C, 2 g of leaves were

Table 1: MYMV disease reaction scale

Percentage of plant foliage atfected Reaction
Mottling of leaves covering 0.1-3.0% of the Resistant
leaf area

Mottling of leaves covering 5.1-10.0% of the Moderately
leaf area resistant
Mottling and yellow discoloration of Moderately
10.1-25% of the leaf area susceptible
Mottling and yellow discoloration of leaves on Susceptible
25.1 - 50.0% of the leaf area

Severe vellow mottling on more than Highly
50% and upto 100% of the leaf area susceptible
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completely homogenized with liquid nitrogen. Extraction
buffer (100 mM Tris HC1 (pH 8.0), 20 mM EDTA, 1.4 M
NaCl, 2% CTABL ™) was added in 50 mL tubes filled with
leaf powder to the volume of 15 mL and mixed well. The
tubes were incubated at 65°C for 30 min with repeated
shaking. Equal volume of chloroform: iscamylalcohol mix
(24:1) was added and mixed thoroughly for 15 min
followed by centrifugation at 4000 rpm for 30 min. Equal
volume of isopropanol was added to the supernatant.
DNA was hooked out after half an hour and washed in 70
ethanol and suspended 1n 500 pL, of TE buffer (pH 8.0).
The DNA was incubated with 10-15 uL (10 pg uL™'
concentrations) of RNase for 30 min. To this equal
volume of chloroform: isoamylalcohol was added and
centrifuged at 12,500 rpm for 10 min. Twice the volume of
absolute ethanol and 1/10th volume of sodium acetate
were added to the aqueous layer and incubated overnight.
The content was centrifuged at 12,500 rpm for 15 min and
supernatant was discarded. The pellet was washed with
70 ethanol and air dried. Then the pellet was dissolved in
500 pl. of TE and stored at -20°C. The quality and quantity
of DNA were checked through 0.8% agarose gel by
electrophoresis. DNA concentration for PCR reaction was
estimated by comparing the band intensity produced by
the known dilution that gave good amplification.

RAPD analysis: Genomic DNA was used as template for
PCR amplification as described by Williams et al. (1990).
Amplification was carried out with 20 ul, reaction volume
containing 10 mM Tris HC1 (pH 8.3), 50 mM KC1, 1.5 mM
MgCl,, 0.001% gelatin, dATP, dCTP, dGTP and dTTPs
each at 0.1 mM , 0.2 mM primer (OPERON Technologies
Inc.), 25-30 ng of genomic DNA and 0.5 unit of Tag DNA
polymerase. Amplification was performed m 0.2 mL thin
walled PCR tubes using PTC-100™ Programmable Thermal
Controller (MJ Research Inc.) programmed for 40 cycles.
After initial denaturation for 2 min at 94°C, each cycle
consisted of one minute at 94°C, one minute at 37°C and
2 minat 72°C. The 40 cycles were followed by seven min
final extension at 72°C. PCR amplified products were
subjected to electrophoresis on 1.5% agarose gel in 1X
TBE bufter at 120V for 4 h using Hoefer Super Submarine
electrophoresis unit (Pharmacia Biotech, UUSA). The
electronic umage of ethidium bromide stained gels were
captured using Alpha Imager system.

Tagging of MYMY resistant genes with RAPD markers:
Bulked segregant analysis was employed to identify
RAPD markers linked to MYMYV resistant gene of MI, 267.
Segregating population (F;) of the cross combination ML,
267 X CO, was separated into homozygous resistant and
susceptible based on F, phenotyping. The parents, ML
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267 and CO 4 were soreened along with resi stat and
susceptible budks constitsted from & resistant and 6
susceptible individoals of F, population respectively,
ueing 149 random primers obtained from OPERON
Technologies Ine. The linkage of the polym orplde moarker
iz corfirmed using phenotypic evaluation of  the
individnas of the segregating popnd ati on from which the
buiks were geterated

RESULTS AND DISCUSSION

Eddvances in cellular and moleodar Wology have
provided new tools ke marker aided selection, which
increases  the efficiency of breeding programmes
especially disease resistance breeding In corrrerdiona
methods, selection of resistant genotype relied on field or
glass house screening It may also recuire the use of
controlled envdarorment, whetithe disease developmernt is
temperatare sersitive as that of yellow mossdc disease.
Hence, the screeming process is complex and time
consuning. Bt in molecular moaker assisted selection,
ofice a gene of interest is tagged with molecular marker,
selection for that gene can be made based on the marker
rather than the phenotype of indivdoal which embodies
the gene. Mlorecver selection can be performed in the
seedling stage itself by molecdar matker (Tanksl ey, 1983,
BEeckmarm and Soller, 1986,

In the presert irvrest gation, an attempt was made to
identifyy the RAPD matker associated with MYV
resistance using bulked segregart analysis One of the
thost e consening requitet ents in i atkeer devel opirent
ig the need to screen ertire mapping populations with
evety pritmer has been reduced by bulked segregant
analysis. The screening of contrasting tualks made from
individnal s of same phenotype of segregating popdati on,
suggests that testing the entite population is required
otdy  whenn polymorphistm s betareen the tdks  are
detected This remdt in a considerable saving of titme
patticid atly when used with PCR based techd e such as
RAPD (Williaths of pl., 19900, Bulked segyegant atalysis
has been used to detect matkers livked to matey dizease
resistant genes including  Urompees appendicidafis
tesigtanice in cottumon beat (Haley ef ol 19937, leaf rust
resistarice in harely (Poulsen of af, 19957 and anmi ar leaf
spot in comumon bean (Nietache of 1. 2000). The EAPD
markers prepared by the polymerase chain reaction are
uzed widely for mapping genes, because RAPT matkers
ate tmote rapidly and easily detectable than RELP matlers
(Welsh and McClelland, 1990, Williams of a4, 1990,
Fooladef A, 1993). The EAPT matker had d 2o beet used
effectively for tagging diseasze resistant (Hu ef oI, 1997,
Alzate-Ilarin of o, 1999 Bartorato ef al, 1999 and

vitus resistant genes (Ohmor o o, 1995, 1996
Atevets of al, 1995, Gmitter of &, 1996).

Tagging of MYMY resistant genes with RAPD markers:
Buked segregant analysis was employed to identify
RAPD makerslinked to MY MV resistant gene of L 267
& totd of 149 random decamers were surveyed for
iderdification of polymorplic moarkers between the DA
bulks of resistart and susceptible F, individuals and their
parerts. Approximately 94% of these produced DHNA
amplificati ot in both parerds and ks, Forty one primers
produced specific band for resistart parent which were
absent in susceptible parend. Ot of 41 random peith ers,
three pritners Wz, OPT 16, OP3 7 and OFPAK 19 prodoced
specific fragments wiz, OFT 16, OPF3 7, and OPAK
19, tespectively in resistard parent atd resistart taall,
which were absent in the susceptible parent and balk
A plification of individua DN A savples out of the talk
with putative  markers, OPF3  T.p  only  revealed
polymoephism in all & resistant and 6 susceptible plant
(Fig 1), indicating that the marker OPF3 7 was associated
with MY MV tesistance in ML 267, However, one of the
F, individoals (plat manber 37 in the susceptible talk
generated OP3 T,y marker, Thiz may be due to
migclassification of heterczygote with resistart gene
as susceptible. This problem could be overcome by
screening a large mumber of plants per  progeny
Thiz type of misclassification was dso encountered
by Polsenn ef al (1995, when emploving the bulked

Fig 1: Cogegregation of EAPT) marker OF3 Ty, with
LIVIV resistance in F2 individuals of ML 26720
4 of munghean
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segregant analysis to identify a RAPD marker linked to
leaf rust resistance in barley. The association of OPS 7,
RAPD marker with MYMYV resistance can be employed for
selection of MYMV resistant genotypes. However,
problems associated with the reproducibility of the RAPD
markers in different laboratories have been reported.

SCAR (Sequence Characterised Amplified Region)
represent an alternative to increasing the reproducibility
of RAPD markers (Adam-Blondon et al., 1994). Thus, the
OPS 74y, should be converted into SCAR for increasing
reproducibility and efficiency of marker for selection of
MYMYV resistant genotypes.
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