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RFLP Mapping in Indian Mustard (Brassica juncea)

T. Mohapatra, A. Sharma, A. Upadhyay, V.L. Chopra and R.P. Sharma
NRC on Plant Biotechnology, I.A.R.I.,, New Delhi-110 012, India

RFLP linkage maps are useful for studying genome organization and tagging genes of
agronomic importance. In the genus Brassica, linkage maps have been constructed in B.
oleracea (1, 2), B. campestris (3, 4) and in B. napus (5). We have initiated molecular mapping
in Indian mustard (B. juncea), considering its importance as an edible oil source in India.
Construction of a partial linkage map of this crop is presently reported.

Materials and Methods

An intervarietal cross of B. juncea was generated using cv. Varuna as female and
exotic collection BEC 144 as male. By selfing a single F, plant the F, population was obtained.
Atotal of 48 random F,plants were genotyped. DNA was extracted as described by Mohapatra
et al (6) and restricted with either Eco RI, Hin dIII or Eco RV. Southern blotting,
hybridization and washing were carried out as described by Sharma et al (7). Thirty four
random genomic DNA clones from Pst¢ I subgenomic library of mustard cv. Varuna (6) were
used as probes. Besides, cab 3C ¢cDNA of tomato (8) was also used. Linkage relationship
among markers was established at recombination frequency < 50% and log likelyhood of odds
(LOD) of 3.0 using the computer package, MAPMAKER/EXP. 3.0 (9).

Results and Discussion

All the thirty five probes used to genotype F, plants, hybridized to multiple restriction
fragments indicating high degree of sequence duplication in the B. juncea genome. Due to
occurrence of duplicate loeci, these probes generated a total of 65 markers. The probe BJG 357
was hyper-polymorphic and revealed eight polymorphic bands in combination with Hin dIII.
Similarly, cab 3C hybridized to more than twenty Hin dIII fragments and yielded six
polymorphic loci. Thirty six (55-3%) markers were characterized by presence-absence
polymorphism and the rest by band to band polymorphism. Predominance of presence-
absence polymorphism suggested that differential chromosomal rearrangements, particularly,
insertion/deletion events had contributed to genetic differentiation of the parents.

Segregation analysis revealed significant deviation from the expected 1:2:1 or 3:1
ratio for 21% of the markers. This is comparable to that observed in B. napus (5). Based on
linkage analysis 45 RFLP markers and one seed coat colour marker (designated by the symbol
r,) could be arranged on 14 linkage groups, covering 407.9 ¢cM of the genome (Fig. 1).
Cosegregation of markers BJG 472a and 472b suggested tandem duplication of the sequence.
There were another five linked pairs of duplicate loci on linkage groups 1, 2, 4, 6 and 7.
Presence of linked duplicate loci is known in other Brassica spp. Addition of more markers
to the map is in progress. A total of 500 genomic DNA clones are available with us in Ps¢ I
subgenomic library of mustard. Use of these probes will generate a fairly saturated RFLP
linkage map that will facilitate characterization of important traits in mustard.
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Fig. 1 RFLP linkage map of Indian mustard (Brassica Jjuncea)



