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ABSTRACT
The isolation of DNA from biological samples is @@al step in the process of DI-based molecular biological assays. In this stuuly
authors compared three procedures using a p-chloroformisoamyl, Wizard® Genomic DNA Purification Kand modification boiling
methodsof genomic DNA extraction from filament and coldniganophytceae genus. High DNA concentration amitypwere observe
for both Anabaena fertellisimand Gloeocaps indicusisolates 190.4and 130.8g/ml; OD260/280, 2.04nd 1.89, respectively) when t
extraction protocol included modification boilingethods. The comparison with other extraction pmitclearly indicateshat this
optimized method allows the recovery of a largeoanmt of DNA. Furthermore, the extrad DNA presents a high molecular weigh
reduced degradation and an excellent overall qudtitan be directly used for molecular biologypases such as PCR, i clone library
construction.

KEYWORDS . DNA extraction Anabaencfertellisima Gleocapsandicus modified boiling,Polymerase Chain Reaction (P«.

INTRODUCTION

While DNA isolation seems to be a routine procedaranos organisms including viruses, bacteria, fur
parasites, insectspammals and plan(1], it is, for various reasons, a rattdifficult one when performed c
cyanobacteria [2]The common problems encountered in DNA isoli from cyanobacteria mainly range frc
cell lysis efficiency [2,3] to purification issue[4]. Eventhough several methods for extracting cyactetial
DNA have alreadypeen reported in literatu[5], their respective efficiencies can greatly vagnirone¢ species
to another [2].

The isolation of DNA from biological samples is mugial step in the process of DI-based molecular
biological assays. Wdther the DNA is extracted from a plant or aningdue or from a bacterium, the prod
obtained has to be pure or free from contamingntst€ins, carbohydrates) to be used in numeroukcatipns
in molecular biology including PCR, genotyping, Ddéquencing, etc.

A wide variety of protocols are found in the litene to extract and purify genomic DNA from diffate
tissues. All protocols start with cell lysis as fivst step, followed by deproteination and preizipon of DNA.
The most commonly sed method is the phenol /chloroform extractionictvhis tedious and tin-consuming
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[6]. The other extraction methods include salting BNA extraction [7] and the guanidium isothiocgss
DNA extraction method [8]. There are many differant versatile commercial kits suitable for genoBIiKA
extractions from QlAamp, Puregene and Dynabeads [9]

The aim of this study was to develop a simple auiddr method to extract DNA from cyanobacterial viahic
is useful for any routine molecular biological assehe method used in this study to extract andiypgenomic
DNA is the boiling methods of genomic DNA extractimethod [10] with modifications, comparing withadw
others methods.

MATERIALS AND METHODS

Collection ,Isolation and Purification of Algae:

The cyanobacterial samples were collected from AlttWa station located in the center of Baghdads Thi
station located on longitude 20°44'45.58"E andud#é 20°33'33.55"N and are isolated by streak ptathod
[11],BG-11with minerals nutrient solution solidifidy 2% agar-agar and autoclaved, after steribpatiith 45-
50 C° was poured in petri-dishes and left to shlidThen the surface of each plate was inoculatigd Wml of
sampled water, the inoculum distributed with ailtespreader or streaking using a sterile loop. ifloeulated
plates were kept in a cooled illuminated incubatith about 20QUE/m?/s light intensity and 26+ 2 C° for 7- 10
days. Aggregated colonies were observed on thacidf plates. Part from these colonies was stookether
plates. Each subculture was examined intervallg,rttethod was repeated till a unialgal cultureudtures have
been gained [11]. A small part of unialgal cultgwéhich was microscopically confirmed as unialgaltate)
was transferred into BG-11with minerals nutrientuon within a 250 ml sterile flask and incubatied 2-3
weeks according to method of [12] to get approprgtowth. In order to sustain the viability of theialgal
growth, these cultures should be renewed everyweeks by sub culturing into another BG-11with maigr
nutrient solution.

Obtained algal isolates were identified with hefpclassical algal classification references [13,1Mpae
were grown on BG-11with minerals agar slants ctdié@nd pelleted by using centrifuge (5000 rpm/16) no
obtain heavy growth, pellets obtained were usedDWNA extraction by the three methods. Three tebesu
containing cell pellets (approximately 0.1 g easb)e used for DNA extraction.

DNA extraction methods:
A- phenol-chloroform-lsoamyl method:

Algal growth heavy growth, Placed in 1.5ml tube teaming 200ul lysis buffer (200 mMTris-HCL, mM25
EDTA, 0.5 % SDS, 250mM NaCl) and crushed with cahigrinder, incubated for 20 min at 100°C, added
150ul of sodium acetate (3.0 M), kept at -20 °C forrhih. centrifuged at 12000 rpm for 10 min, supernata
was extracted once with phenol-chloroform-Isoamgblol (25:24:1) and subsequently with chlorofotiren
centrifuged at 12000 rpm for 10 min. DNA was préeited with equal volume of isopropanol and cengéd
at 12000 rpm for 10 min.Pelt DNA washed with 200f 70% ethanol, centrifuged at 12000 rpm for 1i&,m
dried and suspended in GDTE buffer (10 mMTris-HCI, 1 mM EDTA, pH= 7.4)[15]

B- The Wizard® Genomic DNA Purification Kit:

The extraction was performed according to the ums$iion of the manufacturer. The Wizard® Genomic
DNA Purification Kit is designed for isolation of NDA from white blood cells [16], tissue culture cethnd
animal tissue, plant tissue, yeast, and Gram pesitnd Gram negative bacteria.

C- Modified Rapid boiling:

as followings this procedure of DNA extraction wacomplished according to rapid boiling method [10]
with modifications were done by as:

Algal growth (about 14 days growing cells) was amtcated by centrifuge(5000 rpm/10 min.) to obtain
heavy growth, placed in 1.5 ml eppendrouff tubetaming 300 microliter TE buffer(10 mMtris-hcl,pti8=and
1 mM EDTA)vortex for few secondsplaced tubes in@BO0kater bath for 20 min. Centrifugation for fivénmat
5000rpmsupernatant was transferred to new stetikpgpendrouff tube and store in ice until use(ddgou can
precipitate DNA by adding equivalent amount of c@apropanole and wash by 70% ethanol and dissolve
DNA with 50 microliter of TE buffer)

Estimation of the DNA Concentration and Purity:

Nanodrop instrument was used for Estimation of Débkcentration and purity, one microleter of each
DNA samples was applied in nanodrop in order tosugag optical density (OD) at wave length 260nnd an
280nm. an OD of one corresponds to aboufig®nl for double strand DNA. The final concentratiohDNA
was calculated according to the formula which noemad bellow [17]:

DNA concentratioug/ml= O.D 260nm 50 dilution factor
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The purity was calculated according to formula:
DNA purity = O.D 260nm / O.D 280nm
The ratio used to detect nucleic acid contaminatith protein.

Conventional PCR Technique:
PCR technique was applied on seven cyanobactedkltés Anabaena fertellisimaGloeocapsa indicys
which were isolated from the station of study.

Primers Selection and Preparation:

The aminotransferase (AMT) domain which is locadedthe modulesncyE of the microcystin synthetase
enzyme complex was chosen as the target sequenttefeet of primers (HEPF/ HEPR) because of sl
function in the synthesis of all microcystins anadularins[18]. It was possible to amplify a 472 BER
product from the AMT domain of all tested hepatatespecies.

Primers were provided in lyophilized form, dissavia sterile distilled water to give a final contrtion
of 100 mol/ul as recommended by provider and stored in a desgzér until used in PCR amplification. The
primer sequence used in this listed in Table (1).

Table 1: The primers sequence used in conventional PCRyidlutrand Neilan, 2006).

Primer Sequence Length GC PCR
name 3 % products
HEPF TTTGGGGTTAACTTTTTTGGGCATAGTC 28 44 472bp
HEPR AATTCTTGAGGCTGTAAATCGGGTTT 26 48

Table 2: The program used in the thermocyler PCR.

Temperature (time)

Stage HEPF/ HEPR

Initial denaturation 95°C (2min)

Denaturation 95°C (90sec)

Annealing 44°C (40sec) 35 cycles
Extension 72°C (1min)

Final extension 72°C (5min)

Determination of PCR Specificity:
PCR specificity was determined by using negativetrod, DNA template which used as negative control
was extracted from chlorophyFygnema sphy using protocols as described in [19].

Results:

We compared three different approaches to DNA etitla from cyanobacterial methods. Figures 1
represent only results derived from the three migtHor the detection of cyclic peptide hepatotoyémes by
using HEPF and HEPR primers was developed to iiygmtitentially microcystin or nodularin in two genof
cyanobacteria. Table 1 shows that the extractiocquure methods resulted in high DNA isolationdsefor
Anabaena fertellisimand Gloeocapsa indicf$90.4+0.05and103.1+Qu8/ml, respectively) when modified
boiling method used. In addition A260/A280 ratiagygest that the quality of isolated DNA was accelgta
tothe same method (modified boiling method) féinabaena fertellisima.and Gloeocapsa indicus.
(2.04+0.15and 1.91+0.005, respectively).

Fig. 1: Gel electrophoresis of amplifiettycE472bp) in cyanobacterial isolates. Agarose (1.54Y,/cm for
1.5hrs, stained with ethidum bromide and visualiaech UV transilluminator.

Lane 1. Negative control&ygnema sp.Lane M.100 bp DNA ladder, Lane 2A3.fertellisimaand G.

indicus by a phenol-chloroform-isoamyl method respectivelane4-5A fertellisimand G. indicus. by a
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modified rapid boiling method respectively. Lan& 8- fertellisimaandG. indicusby a DNA Purification Kit

respectively.
Table 1: Concentration and purity of CyanobacteAafertellisimandG. indicusDNA isolated by three DNA extraction methods.

Microorganism ggrﬁ:entratiomg/ml A260/A280(Purity)
phenol Kit Boiling phenol Kit Boiling
181.4 32.01 190.4 1.409 1.69 2.03
A. fertellisima 181 32 190.5 141 1.65 2.2
181.5 31.6 190.5 142 1.77 1.927
Mean * S.D. 181.29+0.26 31.8+£0.2 190.4+0.05 1.41+0.006 1.68+0.02 2.04+0.15
165.31| 17.51 103.1 141 1.66 1.9
G. indicus 165.4 175 104.0 143 1.7 1.9
165 17.6 103.0 1.39 1.7 1.87
Mean * S.D. 165.2£0.2 17.5+ 0.05 103.3+0.5 1.41+0.02 1.68+0.02 1.89+0.01

Chemical modified boiling showed the best resulith wespect to cell lysis and DNA purity. Although
three chemical methods tested had some benefifiatt® the methods differed with respect to time
consumption, DNA quality and quantity recovered.

Discussion:

The advances in DNA analytical techniques, inclgdfCR, cloning, hybridization, and sequencing, have
enabled comprehensive analysis of the cyanobaktgimmes. Several protocols of isolation and mation
of DNA from various types of cyanobacteria haverbdeveloped and described. In general, DNA isataisoa
multi-step procedure involving cell lysis by tream with lytic enzymes and/or detergents, DNA ectican
with organic solvents, and DNA recovery by alcolpoécipitation [20]. Some of these methods are time
consuming and not very efficient. The yield andifyusf the extracted DNA is essential for subsedquaralysis
including PCR-based diagnostics of toxigenic cyautdria; therefore a rapid, easy-to-use, efficiant] cost-
effective method for cyanobacterial DNA isolatiemiecessary.

In this study we compared a procedure for DNA etiom using an ordinary modified rapid boiling with
two other procedures- a phenol-chloroform-lsoamylahe Wizard® Genomic DNA Purification Kit -in teem
of DNA yield and purity. In addition, DNA suitabii for the detection of cyclic peptide hepatotogienes by
using HEPF and HEPR primers was developed to iiygmtitentially microcystin or nodularin in two genof
cyanobacteria .In this papers we used the boilhogguure developed by [10]. This procedure involesmal
lysis and has been used for total DNA extractiemftbacterial with our modified by reduce the terapare of
water bath to 80 °C instated of 100°C and increheetime to 20min. instated of 10 min and use THebu
instead of D.W.

Usually, two factors have to be particularly coesetl during the extraction procedure. The firstois
maximize the DNA vyield. The second is to ensurd tha extracted DNA is amenable to several enzymati
treatments like PCR amplification [21].

Standard phenol-chloroform extraction procedure Ib@sn shown to produce quantitative results [22].
However, it is also considered to be time intensegarding a large number of field samples andqdarly for
early warning monitoring a more time efficient apdsy-to-use technique for DNA extraction would be
required[23].

Chemical methods use detergents to solubilizencethbranes. Commonly used detergents are SDS, Triton
X-100, and CTAB [24]. The disadvantage of deterdeaged cell lysis is that detergents often contatein
DNA samples and inhibit further manipulations. Tdemethods still have disadvantages, which include
laborious manipulations such as four to six chamgfemicrocentrifuge tubes, multiple stages of iratitn,
precipitation, elution, washing and drying, or riegment of special equipment. The DNA vyield andityuare
often poor due to the multistep manipulations; ¢fae, an easy, rapid, and efficient method for DNA
extraction that can be used on a routine basissnedoe developed [25].

In general, when only enzymatic methods were usead,results were obtained, such as with the Wizard®
Genomic DNA Purification Kit [26]. Cyanobacteriaomed to be very difficult to disrupt only by enzytica
treatment ,with its complex multi-layered cell wil7] and specific ultrastructures such as the gaatgharidic
sheath surrounding the cells [28].

another probable explanation is that commercialigilable enzymes can be contaminated with microbial
DNA. In addition, these enzymes often require sgesfiorage conditions such as refrigeration [29]st this
procedure may be modified to get higher cyanobadtBNA yields.

Certainly represents obstacles for the enzymatgadation. In contrast, a purely mechanical lysishsas
the Fast prep method [30] was powerful enoughdode cell lysis, without any enzymatic help.

Mechanical lysis is indeed known to allow the eatiien of nucleic acids from a wide variety of orgamns
for which lysis can be otherwise difficult, such@ants [31,32] or fungi [33], However, the resudfiDNA is
strongly sheared by this mechanical lysis, and doésllow to obtain intact high molecular weightB.
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The combination of a soft mechanical treatment witlemical lysis appeared as the best alternative fo
efficient cyanobacteria cell lysis. Such a comhborathad been reported to be successful Wiilerocystis
aeruginosasamples [2].

The use of a mechanical lysis such as the vibrdtjonortex method developed by [34]. proved to lmram
appropriate. This method was developed to isolatdeic acids from plant-fungus complexes, whichspre
similar difficulties as the one encountered witlaiegbacteria (i.e. high production of polysacchasjdew high
molecular weight DNA).

The DNA extracted with the optimized protocol prasea high molecular weight, a reduced degradation
and an excellent overall quality. The developedcedure is fast and reproducible. It does not reqtlie
utilization of toxic compounds such as phenol, whiould lead to the production of hazardous wastally, it
is suitable for molecular biology techniques sustpalymerase chain reaction.

Conclusion:

These results showed that DNA extraction usingdrapodified boiling was more successful than the Kit
and phenol-chloroform-Isoamyl methods. The DNAased from both cyanobacteria using the rapid medifi
boiling was more in quantity and was of better gualompared to that obtained by other methodsirFitese
results, it can therefore be concluded that th&ramdified boiling procedure, which is easy, rapdd cost-
effective, can be applied for high-yield isolatiohanalytical-quality DNA from cyanobacteria.
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