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Genetic Relationship Analysis of Dwarf Doritis pulcherrima

Lindl. by RAPD and ISSR Techniques
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Abstract: Doritis pulcherrima Lindl. belongs to Orchidaceae family. Phenotypic variation within species is great
making it difficult to identify plant using morphological characteristics. In this study, RAPD and ISSR were used
to determine genetic relationship of Dwarf D. pulcherrima Lindl. with similar leaf shape and spot. Twelve of the
80 RAPD and 13 of the 115 ISSR screened primers yielded 98 (87.5%) and 160 (85.1%) polymorphic bands,
respectively. The genetic similarity coefficients ranged from 0.44 to 0.96 by RAPD and 0.46 to 0.93 by ISSR.
Cluster analysis based on UPGMA clearly resulted in grouping of Dwarf D. pulcherrima Lindl. globose leaf with
spot, and the dendrogram generated with ISSR markers clearly separated D. pulcherrima Lindl. from Dwarf D.
pulcherrima Lindl. and could group Dwarf D. pulcherrima Lindl. globose leaf with spot. The molecular
classification based on RAPD and ISSR technique agree with morphological identification of Dwarf D.

pulcherrima Lindl.

Keywords: Dwarf Doritis pulcherrima Lindl., RAPD Technique, ISSR Technique
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Figure 1 Characteristics of D. pulcherrima Lindl. (a = globose leaf with spot dwarf, b = oblong leaf with

spot dwarf, ¢ = oblong leaf without spot dwarf and d = D. pulcherrima Lindl. of normal size)

Figure 2 Genomic DNA extracted from leaf samples (M: molecular ladder; A: Dwarf D. pulcherrima Lindl.

globose leaf with spot; B: Dwarf D. pulcherrima Lindl. oblong leaf with spot; C: Dwarf D.

pulcherrima Lindl. oblong leaf without spot; OG: D. pulcherrima Lindl.)
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Table 1 Polymorphism of RAPD and ISSR markers in Dwarf D. pulcherrima Lindl. and D. pulcherrima

Lindl.
No. of polymorphic
Primer Primer sequence Total no. of band % Polymorphism
bands
OPAO1 5'-CAG GCC CTT C-3' 5 4 80
OPAD2 5-TGC CGA GCT G-3' 15 14 93.33
OPA03 5'-AGT CAG CCA C-3' 10 8 80
OPAO5 5'-AGG GGT CTT G-3' 3 2 66.67
OPA08 5-GTG ACG TAG G-3' 6 5 83.33
OPA0D9 5-GTG ATC GCA G-3' 12 10 83.33
OPA10 5-CAATCG CCG T-3' 10 10 100
OPA11 5'-CAG CAC CCA C-3' 15 15 100
OPA18 5-GGG TAA CGC C-3' 12 11 91.67
OPA19 5'-CAA ACG TCG G-3' 7 7 100
OPA20 5-GTT GCG ATC C-3' 11 9 81.82
OPC19 5-GTT GCC AGC C-3' 6 3 50
ISSR16 5'-(CGC),A-3' 10 4 40
ISSR18 5'-(CGC),T-3' 13 11 84.62
ISSR19 5'-(CGG),A-3' 6 5 84.62
ISSR25 5'-(GAG),A-3' 10 5 50
ISSR30 5'-(GCC),T-3' 10 8 80
ISSR67 5'-(ACA),A-3' 15 15 100
ISSR68 5'-(ACA),T-3' 14 11 78.57
ISSR69 5'-(ACA),G-3' 16 13 81.25
ISSR83 5'-(CAC) A-3' 9 8 88.89
ISSR84 5'-(CAC),T-3' 25 25 100
12 5'-(ACA),T-3' 18 17 94.44
UBC866 5'-(GCC)A-3' 13 9 69.23
B10 5'-(CAG).-3' 29 29 100

5
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Figure 3 DNA banding patterns amplified by OPAOQ2. (arrow: 771 bp fragments; M: molecular ladder; A1-

A-5: Dwarf D. pulcherrima Lindl. globose leaf with spot; B1-5: Dwarf D. pulcherrima Lindl.

oblong leaf with spot; C1-5: Dwarf D. pulcherrima Lindl. oblong leaf without spot; OG: D.

pulcherrima Lindl.)
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Figure 4 DNA banding patterns amplified by OPA18 (arrow: 340 bp fragments; M: molecular ladder; A1-
A-5: Dwarf D. pulcherrima Lindl. globose leaf with spot; B1-5: Dwarf D. pulcherrima Lindl.

oblong leaf with spot; C1-5: Dwarf D. pulcherrima Lindl. oblong leaf without spot; OG: D.
pulcherrima Lindl.)

M A1 A2 A3 A4 A5 B1 B2 B3-B4 B5 C1 C2 C3 C4 C5 OG
3000bp

500bp

Figure 5 DNA banding patterns amplified by ISSR83. (arrow: 639 bp fragments; M: molecular ladder; A1-
A5: Dwarf D. pulcherrima Lindl. globose leaf with spot; B1-5: Dwarf D. pulcherrima Lindl. oblong

leaf with spot; C1-5: Dwarf D. pulcherrima Lindl. oblong leaf without spot; OG: D. pulcherrima
Lindl.)

3000bp

=

500bp —

Figure 6 DNA banding patterns amplified by 12. (arrow: 421 bp fragments; M: molecular ladder; A1-A-5:
Dwarf D. pulcherrima Lindl. globose leaf with spot; B1-5: Dwarf D. pulcherrima Lindl. oblong leaf
with spot; C1-5: Dwarf D. pulcherrima Lindl. oblong leaf without spot; OG: D. pulcherrima Lindl.)
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M A1 A2 A3 A4 A5 B1

B2

C2 C3 C4 C5 OG

B3 B4 B5 C1

Figure 7 DNA banding patterns amplified by ISSR19. (arrow: 473 bp fragments; M: molecular ladder; A1-

A-5: Dwarf D. pulcherrima Lindl. globose leaf with spot; B1-5: Dwarf D. pulcherrima Lindl. oblong

leaf with spot; C1-5: Dwarf D. pulcherrima Lindl. oblong leaf without spot; OG: D. pulcherrima

Lindl.)
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Figure 8 Dendrogram obtained with Jaccard’s coefficients using RAPD data of D. pulcherrima Lindl. Node
support was estimated with 1,000 bootstrap replicates. (A1-A-5: Dwarf D. pulcherrima Lindl.
globose leaf with spot; B1-5: Dwarf D. pulcherrima Lindl. oblong leaf with spot; C1-5: Dwarf D.
pulcherrima Lindl. oblong leaf without spot; OG: D. pulcherrima Lindl.)
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Figure 9 Dendrogram obtained with Jaccard’s coefficients using ISSR data of D. pulcherrima Lindl. Node

support was estimated with 1,000 bootstrap replicates. (A1-A-5: Dwarf D. pulcherrima Lindl.

globose leaf with spot; B1-5: Dwarf D. pulcherrima Lindl. oblong leaf with spot; C1-5: Dwarf D.

pulcherrima Lindl. oblong leaf without spot; OG: D. pulcherrima Lindl.)
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