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ABSTRACT

The objective of this study was to find out the genetic relationship within the 9 varieties of Hibiscus rosasinensis
through random amplified polymorphic (RAPD) markers. Genetic analysis was made by using 2 arbitrary decamer
primers OPA9 and OPD10. The genetic similarity was evaluated on the basis of presence or absence of bands. High
degree of polymor phism was observed among the samples, suggesting the degree of genetic variability. The genetic
distance was very close within the varieties. RAPD analysis in combination with morphological characters can be
used in the identification and determination of the genetic variation between the different varieties and species of
Hibiscus. RAPD technique can be said to be reliable and promising for the characterisation of the Hibiscus
germplasm and therefore Sequence Characterised Amplified Regions (SCAR) primers can be easily designed for
many of these Hibiscus varieties and species. Thus, these RAPD markers have the potential for identification and
characterization of genetic variation within the varieties in a species. This may also helpful in Hibiscus breeding
programs and provides a major input into conservation biology.
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INTRODUCTION

Hibiscus rosasinensis is a species of flowering plant in the family Mateae, native to East Asia and it is known
as rose mallow, Chinese hibiscus, China rose aoel 8bwer.Hibiscus rosasinensisis a bushy, evergreen shrub or
small tree growing 2.5-5 m (8-16 ft) tall and 1.5735—10 ft) wide, with glossy leaves and solitdglliant colour
flowers in summer and autumn [1]. The genus coatainout 300 species that grow in tropical and sphtal
regions throughout the world [2]. It is widely growas an ornamental and medicinal plant throughout
the tropics and subtropics. Numerous varietiegivewl, and hybrids are available, with flower agl® ranging
from white through yellow and orange to scarlet ahddes of pink, with both single and double sétpetals.
Some of the species are economically importantsmuece of food, beverage, fiber, medicines andratpecies as
ornamentals [3, 4, 5H. rosasinensis, the tropicalHibiscus, has glossy heavy foliage with large, brilliantdan
spectacular flowers. A large number of hybrids endants are also grown in many parts of the waosladvall as in
Indian subcontinent. A large number of varietieshwépectacular flowers have been evolved but threynat
properly documented. Particularly for the floriculil crops, morphological characteristics suchlawer shape,
size and colour were used to discriminate the sgemi varieties.

Until now in India, identification and classificati of Hibiscus have mainly been based on morphology and
according to [6] even if these descriptors are ulsethey show limited levels of inter and intra-iedal
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polymorphism and hence, may not account for alldikersity in the species. Since it is difficultittentify cultivars
based entirely on these morphological featuresratkinds of methods which can be used to medsueds and
patterns of it is important to find an effective thmed to accurately identify the varieties to mestearch needs.
Modern molecular techniques have been developeddier to meet the demands of the horticulture itrgiugenetic
variation, which range from morphological charaa&ion to various DNA-based markers such as @&in
fragment length polymorphism (RFLP), randomly arfigdi polymorphic DNA (RAPD), amplified fragment lgth
polymorphism (AFLP) and simple sequence repeatR)$5 8, 9, 10, 11, 12]. Identification and chdeaization of
germplasm is essential for the conservation arization of plant genetic resources [13]. Charaztgion of plant
with the use of molecular markers is an ideal wagdnserve plant genetic resources. Molecular cheniaation
helps to determine the breeding behaviour of spediglividual reproductive success and the exigtesfcgene
flow, the movement of alleles within and betweempydations of the same or related species, ancitsequences
[14].

Molecular data improves the elucidation of phylogeand provide the basic knowledge for understandin
taxonomy, domestication and evolution of planty.[Random amplified polymorphic DNA (RAPD) techn&has
been widely used in many plant species for vasegiealysis, population studies and genetic linkaggping [16,
17, 18 ]. Optimization of the RAPD analysis dependsselection of primers. Although, the RAPD methuses
arbitrary primer sequences, many of these primerst e screened in order to select primers thatigeouseful
amplification products. The novelty of this projéies in the use of different molecular markershwiticreasing
order of specificity to study genetic diversity whiwill help in development of new cultivars ldfbiscus varieties
with superior properties to meet changing agronaexdgiirements.

This study was carried out to determine the gemetationship between the 9 different varietiedHdbiscus sp. by
using RAPD technique. This study will contributesizaknowledge in the aspect of their phylogenetlationships
and intra specific diversity.

MATERIALSAND METHODS

Sample collection:

Different varieties oHibiscus rosasinensis leaf samples were collected from Lalbagh Botani@@atden, and local
Nurseries in Bangalore, India. The leaves wereectdd based on colour and number of petals. Theucand
number of petals of the flowers were Red - manwlpdR1), Red- 5 petals (R2), pink- 5 petals, yelgith pink- 5
petals ,yellow- 5 petals, white with pink- manyadst white- 5 petals, orange with pink- many petatange- many
petals. Fresh young leaves were plucked, placedabeled sterile plastic covers and immediatelgdported to the
lab for processing. The samples were kept in agesfator at —20°C until they were used for DNA agtion. Only
healthy fresh green leaves were used for expermhanglysis.

Genomic DNA Isolation:

The DNA was isolated and extracted according toptieeedure described by [19]. 500 mg of the leatfemia was
well homogenized in 10 ml of STE buffer containii of SDS, 0.04% of BSA 0.2 mercapto-ethanol. SDS,
BSA andp- mercaptoethanol were added to the buffer immeljidtefore use. The homogenization was done with
sterilized mortar and pestle. LiCl (2 mM) was addedhe homogenate before incubation at 65°C fom80in a
water bath. The incubated mixture was then lefoam temperature for 10 min. Chloroform : isoamgddiol (24:1,
v/v) was added in an equal volume. The mixture gexgly mixed and centrifuged at 15,000 rpm for 1@ at 4°C.
The upper phase was pipetted out in autoclavedrifigreg tube. The above step was repeated twice.cide
isopropanol was added in a ratio of 2:3 to the #pd phase. The suspended DNA threads were spootesiith
the help of fine capillary. The DNA was then washédth 70% ethanol, air dried and finally resuspahde TE
buffer (pH 8).

Qualitative and Quantitative estimation of DNA:

DNA quality was assessed according to [20] by usitagnodrop Spectrophotometer (Thermoscientific Naopd
1000, USA) at the absorbance ratio of 260 and 280pnoviding a value of 1.8 which determines pure/ADN
preparation.

The concentration of DNA in the sample was cal@datsing the given formula:
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Concentration of DNA = A260x 50 pgx dilution factor
Purity of the DNA = A260: A280 ratio = A260 /A280

Quality of DNA fragment was electrophoretically &zed through 0.8% agarose gel using 1X TAE buéfies0 V
for 45 mints. A 500 base pair ladder (purchasedhf@hromos biotech) was loaded into the gel as mitdesize
marker. The gel was visualized by staining withi@itrm bromide (1pl/10ml) and the bands were seafeutsV
light by using gel documentation system alpha iméage(Innotech, USA).

RAPD PCR amplification:

RAPD PCR amplification was performed to amplifydamly unknown target sequences by using arbitargae
primers according to the protocol described by [PIIR was carried out in a 25l reaction volumeaiaing 2.5pl

of 10X Taq buffer, 1.5ul of dNTPs, 1l of each perm2ul of Taq polymerase, 17 ul of water and HfDNA (100

ng/ ul) for each sample in a Corbett Research GB1PCR Palm Cycler. OPA-6 (GGTCCCTGAC) and OPD-20
(ACCCGGTCAC) primers were used for RAPD amplificati The primers were purchased from Operon
Technologies, USA. The thermal cycle profiles f@ dycles were as follows denaturation at 94°C famih,
annealing at 35°C for 1 min, extension at 72°Clfonin. There was also an initial denaturation $tepb min at
94°C and, at the end of the 40 cycles, a finalresibm at 72°C for 10 min and finally hold at 4°C.

Separation and visualization of amplified products:

After amplification, PCR products were electrophimedly analyzed through 1.5% agarose gels, in BETuffer
in a Protean Il xi Cell (Bio-Rad, USA) Electrophsi®unit at 100 V for 90 minutes. 10 pl (6 pl of glified sample
and 4 pl of tracking dye) of sample was loaded @&oh well of the 1.0 mm thick gels.

Gels were stained with ethidium bromide and phatpbed under UV light by using gel documentatiorntesys
alpha imager hp (Innotech, USA). The sizes of theldied products were determined by comparisomwait00 bp
ladder purchased from Chromos Biotech).

Analysis of RAPD data:

Data on the presence or absence of RAPD bandseafi¢dl molecular sizes were used for estimatingetie
similarity coefficients. For all pairwise combinatis, genetic similarity indices (SI) were calcuthfellowing the
method of [22]. The formula for Sl is given as S2M,s/(Na+Ng), where N* is the number of RAPD bands shared
in common between individuals A and B, angd Bnd N; are the total number of bands scored in A and B,
respectively. The similarity matrix is calculated Brequency similarity Index obtained from alphaager hp gel
doc software. Dendrogram for RAPD fragments wenestroicted by using an un-weighted pair group metbiod
arithmetic mean of UPGMA.

RESULTS

Qualitative estimation of DNA by Agarose gel Electrophoresis

The quality of DNA extracted from differeitibiscus samples were analyzed by staining with Ethidiumntide
and the bands were seen under UV light by usinglgelimentation system alpha imager hp (InnoteciA)UBhe
single sharp bands in all the 9 lanes clearly ia#id the presence of DNA in all samples without &NA
contamination (Figure 1).

Quantitative estimation of DNA by Nanodrop Spectrophotometer

Spectrophotometric analysis of the DNA samples siibwhe concentration of DNA obtained froHibiscus
samples in ng/ul were found to be 107.9, 120.6,24838.7, 230.1, 339.3, 873.0, 124.7 and 324 .pes/ely
which indicates the presence of pure DNA
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Figure-1: Isolated genomic DNA bands of various Hibiscus samplesin theorder: 1) Red many petals (R1), 2) Red 5 petals (R2), 3) Pink 5
petals (P), 4) Yellow 5 petals (Y), 5) White 5 petals (W), 6) Orange many petals (O), 7) Yellow with pink- 5 petals (YP), 8) White with
pink- many petals (WP), 9) Orange with pink many petals (OP)

RAPD amplification

The RAPD profile of 9 different samples dfbiscus were obtained by using OPA-6 (GGTCCCTGAC) and OPD-
20 (ACCCGGTCAC) primers are as shown in (Figures@ 4). Number 1-9 represents different samples Me
molecular marker (500 bp) of low range DNA laddinese two primers generated a total of 59 bandsfowrhich
71.19% polymorphic, 20.34% monomorphic and 8.47%quan (Table 3).

Figure-2: Random amplified polymor phic DNA fragment patter ns generated using OPD- 20 primer

Table-1: Similarity Matrix Calculated by Frequency Similarity generated by using OPD- 20 primer

1 2 3 4 5 6 7 8 9
100.00 81.25 100.00 81.25 12.50 93.75.7893 75.00 62.50
81.25100.00 81.25 62.50 31.25 75.00 75.00 $8.756.25
100.00 81.25100.00 81.25 12.50 93.75 93.75 75.00 562.
81.25 62.50 81.2300.00 18.75 87.50 87.50 68.75 56.25
1250 31.25 12,50 18.7800.00 6.25 6.25 25.00 25.00
93.75 75.00 93.75 87.50 6.260.00 100.00 81.25 68.75
93.75 75.00 93.75 87.50 6.25 100100.00 81.25 68.7
75.00 68.75 75.00 68.75 25.@1.25 81.25100.00 75.00
62.50 56.25 62.50 56.25 25.08.76 68.75 75.00100.00

O|o(N[O|T|A[W[N|-
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Figure-3: Dendrogram constructed by Similarity Matrix by using OPD- 20 primer

Figure-4: Random amplified polymor phic DNA fragment patter ns gener ated using OPA-6 primer

Table-2: Similarity Matrix Calculated by Frequency Similarity generated by using OPA-6 primer

1 2 3 4 5 6 7 8 9
1 100.00 50.00 50.00 83.33 66.67 66.67.616 66.67 83.33
2 50.00 100.00 66.67 33.33 50.00 50.00 33.33 50.668.67
3 50.00 66.67100.00 66.67 50.00 50.00 66.67 50.C33.3¢
4 83.33 33.33 66.61100.00 83.33 83.33 33.33 83.33 6t

5 66.67 50.00 50.00 83.3%0.00 100.00 16.67 100.00 83.33

6

7

8

9

66.67 50.00 50.00 83.33 100.000.00 16.67 100.00 83.33
16.67 33.33 66.67 33.33 16.46.67 100.00 16.67 0.00
66.67 50.00 50.00 83.33 100.000.00 16.67100.00 83.33
83.33 66.67 33.33 66.67 83.33 83.33.00 83.33 100.00
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Figure-5: Dendrogram constructed by Similarity Matrix by using OPA-6 Primer
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Table3: RAPD Pattern of 9 different Hibiscus sp. by using OPA-6 and OPD-20 primers

Pattern of polymor phism OPA-6 | OPD-20 | Total
Total No. of bands 29 30 59
Total No. of polymorphic bands 23 19 42
Total No. of monomorphic bands 4 8 12
Total No. of unigue ban 2 3 5
Polymorphism, % 79.31 63.33 71.19
Monomorphism, % 13.79 26.67 20.34
Unigueness, % 6.90 10.00] 8.4J7

DISCUSSION

The genetic variation through RAPD markers has teghlighted in a number of ornamental plants idahg rose
[23, 24], Vanda sp. [25], Pelargonium [26], andriaultivars [27]. The present study deals withalelishing a
phylogenetic relationship between various hibisspscies using RAPD markers. In this study fiiiscus sp.
were selected. The present findings showed that thes high degree of variations within the vaeetof H.
rosasinensis flower plants. Even though all the varietiestbfrosasinensis have the same DNA profile, there were
somehow some bands that were different from theerotithis could be attributed to the difference fve t
morphology of variety ‘Pink Double’, which has ddelpetals form and larger bloom size. Close retedidps was
observed between the species using the RAPD priniéiis study showed that morphological charactéoma
provided a rapid and satisfactory means to difféaés between certaiRlibiscus species. Identification of some
species and varieties éfibiscus can be problematic, since flower color, shape amthfare the only characters
which can be used to discriminate between the speBiue to the influence of environment, the qaatiNe traits
obtained using descriptive statistics proved toubeeliable as they vary a lot between species. TIR&EMA
dendrogram was prepared based on the similarityixnatlicating the segregation of thibiscus sp. populations
collected from Bangalore, India. The similarity mpatvas obtained after multivariant analysis ushgi and Li’'s
coefficient and is presented in Table-1 (OPD- 26J dable-2 (OPA-6). The similarity matrix was thesed to
construct a dendrogram with the unweighted UPGMAhw@ presented in Figure-3 (OPD- 20) and Figur©BA-
6). The dendrogram shows two major clusters for ORI The first major cluster contains sample né/Bife 5
petals) and the other cluster contains the remgirfiinom the dendrogram based on the similarity imaiearly
depicted the closest relationship between samplé (Red many petals, R1), and 3 (Pink 5 petalsaR®), sample
no 6 (Orange many petals, O) and 7 (Yellow wittkpi petals, YP).

On the other hand the dendrogram obtained from ®R&imer shows two major clusters. Sample no 2 (Red
petals, R2) and 3 (Pink 5 petals, P), sample ntefldw 5 petals, Y) and 9 (Orange with pink manyaghe OP) and
sample no 5 (White 5 petals, W), 6 (Orange manglpeD), and 8 (White with pink- many petals, WhRpwed
least variations within the species. Our resultsensimilar to the findings of [28]. They also indied a higher
genetic similarity between the hybrid tea and tbheldunda group than within each group. The cladationships
within the cultivars of celery were also reportgdusing RAPD markers [29]. This indicates that R&PD markers
provide a more reliable method for identificatidrvarieties/species than morphological characters.

CONCLUSION

The RAPD analysis in this study has proven to befulsn discrimination, characterization and diffetiation of
Hibiscus sp. plant varieties and clustering them according heirt origin. Despite the enormous and similar
discriminating potential of the two markers usedytshowed some differences in their discriminatapacities.
This indicates that the RAPD markers provide a nreteble method for identification of varietieségies than
morphological characters. Since, the banding pattigrtRAPD was variable depending upon the primerspecies.
Genetic mapping of thelibiscus genome will help in understanding their compleitsr such as yield, size, colour,
flavor and shelf-life. Data obtained from this esipent demonstrated that morphological analysesttmy with
RAPD markers are useful for classification and ¢ation of relationships among the different Hibs@nd can be
useful for Hibiscus breeding program.
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