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ABSTRACT

Commiphora wightii commonly known as “Guggal” isufal in arid and semi-arid regions including the els of
India, Africa and Pakistan. The present study wiasea to investigate the quantity as well of quatifygenomic
DNA extracted from the different wild populationesent in the state of Rajasthan. Samples wereatetil from
different eco climatic regions in the state. Animjted protocol was used for the extraction of geitcoDNA of the
species, owing to the high content of polysacclesriand phenols present in it. The use of 3M NaGVexnt to be
especially beneficial during the extraction processl helped yield pure and high quality DNA sampied were
verified through the ISSR profiles generated ancevdeemed fit for research downstream. The stusly mdvealed
that diverse edaphic and climatic conditions hagae ho major effect on the quantity and quality ehgmic DNA
of C.wightii.
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INTRODUCTION

Commiphora wightiiArnott) Bhandari (Family- Burseraceae) commonly knowriGsggal” is found in arid and
semi-arid regions including the deserts of Indidich and Pakistan. A very vast natural populatadnguggal
inhabits the different ecological conditions of &than. The speciéss been included in IUCN Red data list under
Data deficient. UNDP has listed this species ai¢atly endangered” [1]. The Government of Indastbanned the
export of the species because of its uncheckedandeexploitation. Guggul comprises of several plserols,
diterpenes, steroids and alcohols [2], however,ni@n components are guggulsterones &H&O,) and Z
(Co1H280,) [3] which are involved in anticholesterol activity [4After successful experiments, the ayurvedic
formulation of this species was approved for maniein India as a hypolipidemic drug [5], [6]. & considered to
be a threatened plant [7] and an over-exploitediepan India [8].Observations have revealed thit $pecies is
under threat in its entire range of distributianall the regions it inhabits in Rajasthan and @Gaij§]. According to

a report by Parmar (2003) [10], within a periodl6fyears or so, the populations@fwightii have shrunk to less
than 50%, and have been scattered and dividedsimsdler subpopulations of fewer individuals. A neicstudy by
Reddyet al. (2012) [9], conducted through a survey in Rajasttharing 2007-2009, showed that the species was
present only in 2% of the areas that were samaféaning its rarity.

In general, the classification of plant groups lzeised on comparative assessment in morphologiesacters more
specifically floral characters. It has been alreadtablished that morphological traits are the esgion of gene
interactions, which are often greatly affected bgnatic and edaphic factors, therefore, plantshef same species
can exhibit enormous variability growing in divetseations.

Molecular techniques are very useful for exploitgenetic diversity and also for authentication atehtification of
genotypes. With regards to this, the isolationightpurity genomic DNA is an important pre-requésib achieve a
logical conclusion for molecular biological applices. The present investigation was, thereforelemaken to
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evaluate the quality and quantity of genomic DNAlased from different populations of this highly efisl
medicinal plant in Rajasthan, India.

MATERIALS AND METHODS

Plant Material

Plant material for genomic DNA isolation was cotegt from identified wild populations @. wightiiasmentioned
in table 1. Leaves were brought in the laboratarlquid nitrogen and stored at - 20°C in zip Id&gs. The leaves
were subjected to the extraction of genomic DNArigor modifications in CTAB method [11].

Table 1: Location of the sampled population ofC. wightii with terrains and average climatic conditions

Area | Terrain | Population Code | Sample siz§ Sample de | Climatic Conditions |

Ajmer Region

Ajmer Hilly A 7 A3 Hot, Semi Arid

Pushkar Hilly PB 5 PB1 Hot, Semi Arid

Srinagar Rocky SN 5 Hot, Semi Arid

Mangaliyawas Hilly M 10 423 Hot, Semi Arid
Jaipur Region

Jobner | Plains | JOB | 6 | JoBe | Hot, Semi Arid |
Jodhpur Region

Kailana | Plains | J | 7 | J6 | Hot, Arid climate |

Rajasamand Region

Bheem Rocky BH 1 BH Sub-tropical dry climate

Gomti Chouraha] Rocky H 6 H2 Sub-tropical dry climat
Udaipur Region

Kirwa Ghat Hilly KG 4 KG2 Tropical climate

Kavita Hilly KVT 2 KVT2 Tropical climate

Neemach Mata Hilly NM 2 NM1 Tropical climate

Thoor Hilly TH 5 TH2 Tropical climate

DNA Isolation Protocol

Fresh green leaves weighing 0.5 g were de-veinddyended to a fine powder in mortar pestle usiggitl N,. A
60 ml homogenization buffer stock was prepareddugirey 9ml 150 mM Tris-Cl, 3 ml 25mM EDTA, 18ml 1\
NaCl (all at pH 8.0) to 30 ml of DDW, and warmed&&°C. 2.1g CTAB and 1.8g PVP was added to the pre-
warmed solution, 18@l Beta Mercaptoethanol was added prior to the meed# homogenization. The fine leaf
powder was then suspended in 3 ml of pre-warmedE3@{ution. This 3 ml suspension was transferrea $terile
centrifuge tube & 2Qu of RNase was added to it. The solution was intedbdior 45 minutes at 65°C with gentle
inversions. The tube was then cooled to room teatpex & 3 ml of Chloroform: 1AA ratio (24:1) was ded to it.
The tube was inverted gently 20-25 times to forneamwlsion. The emulsion was centrifuged at 10,00 for 10
min. at RT. The upper agueous layer was pipettetrarnsferred into sterile centrifuge tubes withdisturbing the
interphase. 3 ml of 3M NaCl was added to the agsigmhase and once again subjected to centrifugation
10,000rpm at RT. 0.6 volumes (1.8 ml) Isopropybalal was added to the aqueous phase, mixed weihanbated
for 30 min. at RT. The solution was centrifugedl8t000 rpm for 15 min. at RT. The supernatant oleiwas
gently poured off. The pellets obtained were wasthedoughly with 75Qul of 70% ethanol & spun at 10,000 rpm
for 5 minutes. The supernatant was discarded amdnthite pellet obtained was air dried (~45 min)thé&n re-
suspended in 3Ql of TE (10 mM Tris HCI+ 0.1 mM EDTA, pH 8.0) at @° 3M sodium chloride solution was
again added to the T.E. Buffer + DNA solution amdprecipitation was done with ethanol. The sampés w
centrifuged at 10,000 rpm for 15 minutes and pelias re-dissolved in TE buffer. The process wasatg three
times. This method allowed recovery of good qualtA, suitable for complete restriction digestionand
amplifiable in PCR as compared to other methods.

DNA Quantification

DNA concentration was estimated using spectropheticnmethod (UV-Vis Spectrophotometer, Pharmadp¥ée
1700, Shimadzu, Japan). Absorbance of the solutas measured at wavelengths 260 nm and 280 nmDNi#e
concentrations were calculated using following folan

50x OD,, x Dilution Factol

DNA concentration /ml) =
i g/mi) 1000

The ratio of ORey OD,gy Was calculated. The same procedure was followeddantifying all the samples. DNA
samples were diluted to final concentration of pihgihd 10ngil for use in PCR analysis. DNA samples which
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were best in quality as evident on agarose getrelgicoresis and had an @JgOD.g, ratio nearer to 1.7-1.8 were
used for further analysis.

Restriction Digestion and Gel Electrophoresis

Genomic DNA (1ug) was digested overnight with 10 units of eackhefthree restriction enzymes suclEas R,
Hind Il and Bam HI individually. The reaction was carried out in flamed condition at 37°C following
manufacturer’s instruction8angalore GeneiBangalore, India). The digested DNA samples veteetrophoresed
in 1XTAE buffer for 1h at 80 V on 0.8% agarose geltrix. Gels were photographed under UV light usinGel
documentation system (Bio-vision, Mumbai, India)l. iactions were repeated thrice to confirm result

PCR Amplifications

For the optimization of ISSR reactions, oligonutid® primers from 800P and UBC series were used for
amplification to standardize the PCR conditions.RP@mplification was performed in 2@ reaction volumes
containing 2.5ul of 10X assay buffer. All the reagents of PCR dfigaltion reaction mixtures used were procured
from Invitrogen BioservicesBangaluru, India. The amplification reaction wasried out in a DNA Thermal Cycler
(T100, Bio-Rad, USA ). The quantities of thermatley reaction mixtures are shown in table-2 andthemal
cycler programs for genomic DNA amplification atreown in table-3. After completion of the PCR anipétion,
5.0 ul of the amplified products were electrophoresea ih.5% (m/v) agarose gels (Bangalore Genei, Bargal
India) with 1X TAE buffer, stained with ethidiumdmide, and were later photographed and documenteddel
documentation system. The sizes of the amplificapooducts were estimated by comparing them tcaadsird
DNA ladder. All the reactions were repeated thiems.

Table 2: Optimized reaction mixture for PCR amplification by ISSR primers

Component Concentration
1. Template DNA 50 ng
2. PCR assay buffer 1X
3. MgCh 2.0mM
4. dNTPs (dATP, dGTP, dCTP and dTTP) 200uM
5. Taq DNA Polymerase 10U
6. ISSR primer 20 pmol

Table 3: Thermal Cycle for PCR amplification by ISR primers

Step Cycles Temperature Time (mm:ss)
Initial denaturation 1 94°C 04.00
Denaturation- 94°C 01.00
Annealing- 35 TmeC* 01.00
Extension- 72°C 02.00
Final extension- 1 72°C 07.00

*Tm: The melting temperature of the ISSR primendpeised for amplification
RESULTS

The isolation and purification of genomic DNA of tle samples of.wightii was followed by its quantification by
UV — Viz spectrophotometer. The results obtaineddescribed here. Of the 7 samples selected franeAjegion
(Fig. 1A) sample A3 yielded maximum amount of DN&45 ngfl) which was also most befitting for further
analysis, whereas sample A4 yielded the least atmafuDNA (585 ngjl). DNA samples obtained from Pushkar
(Pandu Beri) Region are shown in Fig.1B. Sample #BRled the maximum amount of DNA at 712 gind was
chosen for further analysis; it was also the sample maximum yield in comparison to all the sanspémalysed
throughout all regions; sample PB4 on the othedhaelded the least amount of DNA at 468 dgimong all the 5
samples.

Out of the 10 samples collected from the protectezh situated at Mangaliya was (Fig.2C) sample MyéRled
the maximum amount of DNA- 600 ndy/ yet sample M423 at 262 ndAvas observed to give most optimum results
on analysis through gel electrophoresis and herasechiosen for further assessment instead of satpleOn the
other hand the least amount of DNA yield was reedrih sample M102 at 103 pdy/ (Note that the sample M423
is designated as 423 in the gel profiles and talitesthe ease of representation). Quantitativan @dditDNA yields
from the 5 samples obtained from Sri Nagar villéigig. 2D). Sample SN2 and SN4 yielded the maximumownt

of DNA- 643 ng{ul, while SN3 yielded the least- 318 p/SN2 showed the most acceptable results and hease
selected for further study.
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Fig. 1 (A&B): Amount (ng/pl) of Genomic DNA in different samples ofC. wightii collected from A. Ajmer (Al to A7) and B. Pushkar
(PB1 to PB5)
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Fig. 2 (C&D): Amount (ng/pl) of Genomic DNA in different samples ofC. wightii collected from C. Mangaliawas (M100 to M65) and D.
Srinagar (SN1to SN5)

DNA yields from the Jaipur zone- Jobner. Of theafples initially acquired only 5 were deemed fit éxtraction
(Fig.3E). Sample JOB1 was discarded. From the Spkmnieft, sample JOB4 yielded maximum amount ofADN
639 ng{ud, while JOB3 yielded the least amount- 281uhg/However sample JOB6 which yielded 605phddNA
and was the sample of choice for further study ogrto the optimum results it showed. The DNA frdme
samples acquired from the Jodhpur region as showkig. 3F, maximum amount was yielded from samgle J
which was 675 ngd. The DNA yield was least in sample J3- 525uhg/
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Fig. 3 (E&F): Amount (ng/pl) of Genomic DNA in different samples ofC. wightii collected from E. Jobner (JOB2 to JOB6) and F.
Jodhpur (J1 to J7)

In Rajsamand region, only one plant was obtainechfthe sub-region Bheem(BH) which yielded 637uhof
DNA(Fig.4G). Six samples were procured from the @dBihouraha area, designated H1- H6. Sample H3gfikl
the maximum amount (575 nd)y of DNA. The poorest amount of DNA obtained iretlot was from sample H4-
375 ngpl.
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Udaipur region was sub divided into 4 sub regioreanely- Kirwa Ghat (KG), Kavita Village (KVT), Neeh
Maata area (NM), and Thoor (TH). In terms of tdtalthe maximum yield of DNA was recorded in samplél-
661 ng{l and the minimum yield was in sample TH5 94uhgFig.4H).

W DNA (ng/ul) W DNA (ng/ul)

Fig. 4(G&H): Amount (ng/pl) of Genomic DNA in different samples ofC. wightii collected from G. Rajsamand region (BH1 to H6) and
H. Udaipur region (KG1 to TH5)

The isolated genomic DNA from all the samples weleetrophoresed in 1x TAE buffer at 80V on a 0.&8§arose
matrix and clear bands of genomic DNA from all Hzamples were visualized (Fig.5). None of the basidsved
evidence of RNA contaminations.

M KVT2 NM1 TH2 SN2 423 PBI1
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M A3 JOB6 J6 BH H2 KG2
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Fig.5: Electrophoresis profile of genomic DNA extrated from different samples ofC. wightii
A comparative study involving the analysis of theantities of DNA extracted from different samplasall the eco-

climatic zones using the modified CTAB methods wadertaken. The quantity of DNA (npdy in all the samples
acquired, varied; and the samples which showedhits optimum results were selected for furtherysisl

(L1t (11

Fig. 6: ISSR profile of C. wightii generated by the primer UBC 881. M — Represents @Bp ladder. Samples collected from A- Ajmer (A3),
JOBG6 (Jobner), Jodhpur (J6), Bheem(BH), Gomti Chouaha (H2), Kirwa Ghaat (KG2), Kavita village (KVT2), B - Nimach Mata (NM1),
Thoor village (TH2), Sri Nagar village(SN2), Mangalawas (423) and Pandu beri Pushkar (PB1)

20
Pelagia Research Library



Priyanka Vyas and Ramesh Joshi Asian J. Plant Sci. Res., 2015, 5(6):16-21

DISCUSSION

Polysaccharide contamination is a common problegeitomic DNA extraction in many plant species [T2jough

in a number of plant species the yield of genomiADhas been very high [13], modifications in tharstard
protocols are imperative to remove polysaccharigas) and resins. The CTAB protocol, the protoc@sised by
Doyle & Doyle [14] and a few others have been stddind utilized extensively in different plant spsdncluding
Commiphorawightii[15], [16] andBoswelia serratd17]. The major issue is that the polyphenols hiogalently
with the isolated DNA and reduce its purity andlgi¢l8], [19]. High yield and purity of DNA are th&wvo
fundamental requirements for a wide range of mdéeduiology applications. In the present study, gnaommonly
used protocols (CTAB, Doyle & Doyle) were used fbe isolation of polysaccharide free genomic DNAGf
wightii. The genomic DNA ofC. wightii isolated in our laboratory using the above memtibiprotocols was
viscous, of glue like texture and was unmanageablthe time of pipetting and PCR amplification. TB&IA
precipitated in the presence of a high salt comaéoh however, is generally good in quality andfeetly fit to be
used as template for PCR amplifications [20]. le gnesent study, the issue of high viscosity ofoggin DNA in
C.wightii was resolved by adding 3M NaCl in the T.E. Buff@NA solution followed by precipitation. Marked
improvement was observed when 3 M NaCl treatmerdse wepeated twice, this resulted in the recovdry o
translucent and non sticky genomic DNA. Qualitygehomic DNA was also confirmed through spectropimetipic
analysis, which showed absorbance ration betwe&Bb-1.85 when measured at two different wavelengths
(Azed/Azgg). To further confirm the purity, the DNA isolatésbm all the samples were electrophoresed on 0.8 %
agarose (containing ethidium bromide) gel. All themples showed intensely fluorescent bands withoua
contamination. The genomic DNA @f. wightii extracted by a partially modified CTAB protocoldar laboratory
was then subjected to ISSR analysis; the oligo gménproduced clear, scorable and reproducible baitnish
indicated that the isolated DNA was suitable folenalar biological applications like genetic divigysThe study
was also aimed to evaluate the comparative quandtaalues of genomic DNA between the differend etimatic
zones of Rajasthan, such as hot semi arid, hatsutdtropical dry and tropical climate. The quititte analysis of
genomic DNA ofC.wightii in these different climatic zones revealed thatagarage of 600-700 ng/ul genomic
DNA was measured from all the zones almost unifgriihus the quantity of genomic DNA @f.wightii was not
affected by diverse edaphic and climatic conditions
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