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ABSTRACT

Lens culinaris Medikus a so known as Lens esculenta Moench., lentil or
masur is polyphenols, saponins and carbohydrates rich food grain. The
polysaccharides and polyphenolsinterferein (deoxyribonucleic acid) DNA
extraction and isolation which is an important and basic step for molecu-
lar, biological and genetic study of a plant. The present study was an
attempt to isolate high quality genomic DNA from Lens culinaris Medikus
leavesusing modified Cetyl trimethyl ammonium bromide (CTAB) method
without using liquid nitrogen. The genomic DNA wasisolated from leaves
using absolute ethanol and chloroform ethanol solution as fixatives and
was quantified using spectroscopic and agarose gel electrophoresis
method. The concentration of DNA extracted from the |eaves of the Lens
culinaris Medikus using absolute ethanol and chloroform ethanol solu-
tion asfixativeswasfound to bein therange of 2.08- 2.30 ug/ ml. The DNA
isolated using absolute ethanol was better in quality as it showed better
optical density. DNA was observed as blue band on agarose gel. This
method israpid, simple and efficient for isolating DNA from plantsrichin
phenolic compounds without the use of liquid nitrogen.
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A highlevel of secondary metabolitessuch asaka
loids, flavanoids, phenols, gummy polysaccharides, ter-
penesand quinones are obtained from plantsthat pos-
sessnutritiveaswell asbiologica or pharmacol ogical
vaue4, The DNA actsastheregulatory codefor the
production of these secondary metabl olites. Thusto get
huge benefitsfrom the plants, the basic need isto study
their genetic based phytochemistry where, extraction
and isolation of DNA isthe most important step!>9.

But, many of these constituents makethe DNA unus-
ablefor downstreamwork inmolecular biologicd stud-
ied™, Polysaccharidesarevisually evidentin DNA
extracted by their viscous, glue-liketextureand make
the DNA unmanageablein pipetting and unamplifiable
inthe polymerase chain reaction (PCR) by inhibiting
Taq polymerase activity!’*t, The oxidised polyphe-
nolscovalently bind to DNA giving brown colour and
reducetheir maintenancetime*213, Search for an effi-
cient meansof extracting DNA from plantsdepending
upon itsbiochemica composition hasleadto develop-
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ment of avariety of protocols, though thefundamental
of extractionremainsthesame®. Therefore, an effec-
tivetechniqueisrequiredto ganhighquality andyied
of DNA fromlentil leaveswhich may hepinupgrading
the present status of plant biotechnology.

Lens culinaris Medikus, commonly known as
masur or lentils, isrich in polyphenols, carbohydrates
and saponing™. The delicate|eaves and presence of
phytoconstituents make the extraction of DNA from
thisplant highly difficult. The present study wasan at-
tempt toisolatethegenomic DNA of Lentilsfromleaves.

MATERIALSAND METHODS

Collection of plant material

Pant of LensculinarisMedikuswascollected from
YamunaNagar, Haryanaand authenticated by Mr. S.
K Srivastava, Scientist, Botanical Survey of India,
Dehradun, Indiawith the voucher specimenNo. BSI/
NRC/330.

Extraction and isolation of genomic DNA
Prepar ation of reagents

The reagents prepared to extract and isolate the
Genomic DNA were Cetyl trimethyl ammonium bro-
mide (CTAB) 20% solution, Tris- hydrochloride (Tris-
HCI) buffer (pH 8.0) - 1M solution, Ethylenediamine
tetraaceticacid (EDTA) 0.5 M solution, Sodium chlo-
ride (NaCl) 5M sol ution, Sodium acetate sol ution (pH
5.2)- 3M solution (Wash Buffer), 2- marcapto ethanol
(2% solution), DNA extraction Buffer (100 ml) con-
ssting of CTAB (20%) 10 ml, NaCl (5M) 28 ml, Tris-
HCI (1M) 10ml, EDTA (0.5M) 4 ml, Mercaptoethanol
(2%) 0.2ml and Sterilewater 48 ml, Isopropanal (ice
chilled), Chloroform: Isoamyl alcohol (24:1), Ethanol
(80% v/v), 1 X TE (Tris: EDTA Buffer, 100 ml) con-
sisting of Tris- HCl (1M) 10ml, EDTA (5M) 0.2 ml,
10X TBEbuffer (Tris- HCI: Boricacid: EDTA Buiffer,
100 ml) consisting of Tris- HCI (1M) 10.8 ml, Boric
acid 5.5g, EDTA (5mM) 4 ml. The protocol hasbeen
modified from the previous studies by Doyle and
Doyle9,

Small scale extraction and isolation of genomic
DNA

Theleavesweredipped in fixing solution for 30

min. Twofixing solutionsi.e. chloroform and ethanal in
aratio of 3: 7 and absol ute ethanol were used for the
comparative study for theisolation of DNA. Fixative
solutionsare used to avoid the use of liquid nitrogen.
The solvent wasremoved compl etely. The prechilled
mortar and pestlewas used to ground dried (0.5g) |eaf
samples. The powder was transferred in 0.75 ml of
extraction buffer into micro extraction tube. Theex-
traction buffer and frozen powder was mixed well and
incubated at 65°C for 60 min with intermittent shaking
inwater bath. After incubation, themixturewascooled
at roomtemperature and then, equa volumeof chloro-
form: isoamyl al cohol wasadded and mixed by swing-
ing for at least 15-30 min. Then mixture was centri-
fuged at 15000 rpm for 10 min at 25°C. The aqueous
phase was transferred to a fresh and sterile
microcentrifuge tube and the DNA wasprecipitated by
adding equal amount of ice cold isopropanol. Thetube
was | eft at room temperaturefor 30 minto settlement
and precipitation of DNA. Precipitated DNA wascen-
trifuged at 3000 revol ution per min (rpm) for 5minat
25°C. Supernatant was decanted carefully and pellet
washed with 80% ethanol repeatedly. The pellet was
dried at 37°C for 15 min in a laminar air flow and dis-
solved dry pelletin 100 ul of 1X TE.

Quantification of DNA

Rdiablemeasurement of DNA concentrationisim-
portant for many applicationsin molecular biology in-
cluding completeinvestigation of DNA by restriction
enzymeand amplification of target DNA by polymerase
chainreaction. DNA quantification wascarried out by
two methodsi.e. Spectrophotometric measurement and
Agarosegd andysis.

Spectrophotometric measur ement

1 ml TE buffer was taken in a cuvette and cali-
brated the spectrophotometer at 260 nm. 2-5 ul of DNA
was added in a cuvette, properly mixed and optical
density (OD) was recorded at both 260nm and 280
nm. Amount of DNA in pg/ml was obtained using fol-
lowingformula
Concentration of DNA (ug/ml) =(OD)
1 (OD) 45m OF OD o060
Thequality of DNA wasjudged from theratio of OD
valuerecorded at 260 and 280nm. Theratio obtained
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(1.8-2.0) indicatesgood quality of DNA.
Agarose gel analysis

The purity of extracted DNA was checked by run-
ning the sampl e on ethydium bromidesolution (0.5u¢/
ml) stained agarose gel or by using bromophenol dye
after runningthesampleonunstained agarosegd . Aga-
rose gel (0.8%) was mixed in 1X TBE (Tris- HCI -
Borate-EDTA) buffer pH= 8.0 and was heated. The
gel wasdlowedto solidify inthewell plate.

After thegd solidification, thewd | platewastrans-
ferred to the el ectrophoresistank having tank buffer
i.e. IX TBE. 2-5 pl extracted DNA was mixed with 2
ul bromophenol dye and loaded in to the wells. Elec-
trophoresswasrunat 110- 120V for 30min. Thequd-
ity of DNA wasjudged by visudizing thegel under UV
fluorescence apparatus with presence of single com-
pact band after staining thegel with dye.

RESULTS

The DNA extracted from the sampleof leaveswith
absolute ethanol asfixative (LE) showed (OD) .. =

260nm

0.931 and (OD)... = 0.448. Therefore, OD =

280nm

260/280

2.08.

Sd: Sandard; L E: Lentil leaf sampleusing Ethanol asfixative;
LC: Lentil leaf sample using Chloroform Ethanol solution as
fixative

Figure1: Bandsof genomic DNA on agar ose gel

The DNA extracted from the sampleof leaveswith
chloroform ethanol solution asfixative (LC) showed
(OD) ,0,=0.127 and (OD),, .= 0.055. Therefore,
oD = 2.30.

260/280

Thisrevealed that the concentration of DNA (ug/

280nm

ml) in theleaves of the Lens culinaris Medikuswas
foundto bein therangeof 2.08- 2.30.

Figure 1 representstheisolation of DNA of Lens
esculenta M oench. leaves asaband after staining the
agarosege with Bromophenol dye. The DNA gppeared
asdark blue coloured bands.

DISCUSSION

Medicina plantsareimportant part of biotechno-
logica studiesbut are often limited by poor extraction
of plant DNA dueto the presence of mgor contami-
nants such as ribonucleic acid (RNA), Protein, and
polysaccharides; itisanimportant step for genetic stud-
ied™18, Theextraction of DNA isdesirablefor screening
ons, choosing parentsand sel ection of progeny.
It can be done by various methods such as DNeasy
Plant Mini Kit, Wizard extraction, Liquid nitrogen
method etc. All themethodsdiffer intheir efficienciesof
removing non- DNA substances. But the contamina-
tion of extracted DNA with kit extraction reagentscan
induceerror in PCR andysishencereducetheefficiency
of procedure. The presence of certain plant chemicas
can hamper DNA isolation procedures!*”9,
Polyphenolicsand flavonoids a so co-preci pitate with
DNA after d cohol addition during DNA isolation and
lead to viscous solutions, making DNA unsuitablefor
restriction and Southern hybridisation®. CTAB isfre-
quently used asasurfactant in DNA extraction. Inclu-
sionof CTAB in DNA extraction buffer hepsindimi-
nation of polysaccharidesfrom DNA preparationtoa
large extent™,

Thekey step inthisprotocol was completedisrup-
tion of plant celsinfixativesastheliquid nitrogenisnot
safeto use?Y, High concentration of sodium chloride
wasused to precipitate high level spolyphenolsand fla-
vonoids?. Theconcentration of DNA intheleavesof
Lens culinaris Medikus was found to be 2.08-2.30
ug/ ml. The OD, ., ratio indicated the absence of
contaminantsin DNA and agood quality DNA®, |t
was al so observed that the use of absolute ethanol as
fixativeis better for Genomic DNA extraction asit
showed better optical density. Poor leaf DNA quality
was observed when chloroform and ethanol solution
was used asafixativewhich could beduetoslow tis-
suedeath asaresult of slow fixing solution penetra-
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tion™, Itisamodified CTAB procedure used toiso-
late DNA from leavesof polyphenols, flavonoidsand
saponinrichlentil plant without usingliquid nitrogento
overcome problemssuch aslow yield, degradation and
poor PCR amplification. It does not require compli-
cated andlong ultracentrifugation and can be performed
at roomtemperature. Thismethod israpid, smpleand
efficient for isolating DNA from plantsrichin phenolic
compounds.
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