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| Abstract: High quality DNA is essential for molecular research. Secondary metabolites can affect the quantity and quality DNA. In current research two DNA

isolation methods including CTAB and Delaporta (protocols 1 & 2 respectively) were applied in three leave samples from Cotinus coggygria, Citrus sinensis and
Genus juglans that their leaves are rich of secondary metabolites. We successfully isolated DNA from C. coggygria, C. sinensis and Genus Juglans using the two
protocols described above. Good quality DNA was isolated from C. coggygria, C. sinensis and Genus Juglans using protocol 1, while protocol 2 failed to produce
usable DNA from these sources. The highest amount of DNA (1.3-1.6) was obtained from them using protocol 1. As we discovered, procedure 1 may work better

for plants with secondary metabolites.
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Introduction contain exceptionally high amounts of polysaccharides,
polyphenols, and other secondary metabolites that
High quality DNA is essential for molecular have medicinal properties (6). Cotinus coggygria Scop
research. Secondary metabolites as contaminations contains many phenolic compounds, phytochemical
are common problem in plant DNA extraction (1-2). investigations of it, a medicinal and tinctorial plant used
These contaminating compounds can affect the quantity since antiquity (7). Citrus is one of the most important
and quality DNA caused low efficiency modifying commercial fruit crops grown on all continents of the
enzymes, such as restriction endonucleases and Tag world. Citrus family had a rich source of phytochemicals
polymerase (3). In many plant species there are high such as flavanones, polyphenols, anthocyanins and
contents of polysaccharides, polyphenols or other hydroxycinnamic acids, which are beneficial to most
secondary metabolites that can affect DNA extraction pathological conditions which includes, high cholesterol
and purification. Many factors, such as choice of and antiinflammation; complications related to diabetes
plant tissue, tissue preparation, and modifications of and cancer prevention (8). Polysaccharides are common
the extraction buffer, can help in DNA extraction for in Juglandacea leaves which makes it rather difficult to
difficult plant species (3). Large amounts of complex obtain high quality genomic DNA from their tissues (9).
polysaccharides can make extraction of usable DNA In current research two DNA isolation methods were
impossible, rendering the aqueous portion of the applied in Cotinus coggygria, Citrus sinensis and Genus
extraction too viscous to allow for efficient separation Jjuglans leaves.
of DNA from the contaminating polysaccharides. These
polysaccharides can also tightly adhere to the DNA, Materials and Methods
preventing access by modifying enzymes (4). Medicinal
plants, crop plants, fruit trees, ornamental plants and Three leave samples from Cotinus coggygria, Citrus
desert shrubs are known for high contents of secondary sinensis and Genus juglans were collected for DNA
metabolites, polysaccharides and polyphenolics (5). extraction. Leaves after collection were brought to
The Cotinus coggygria, Citrus sinensis and Genus laboratory in liquid nitrogen and stored at -20°C. The
juglans plants leaves are rich of secondary metabolites. leaves were subjected to two published genomic DNA
Herbal and aromatic plants are attracting more attention extraction protocols, which comprised of Murry and
among contemporary plant researchers because some Thompson (1980) (10) (protocol 1) and Dellaporta et
human diseases resulting from bacterial antibiotic al (1983) (11) (protocol 2) developed in our laboratory.
resistances have gained worldwide concern. These plants The procedure for these protocols had been described in
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this paper.

DNA Isolation
Protocol 1

100 milligram of fresh leaf tissue was weighed in
an electronic balance and ground into a fine powder in
liquid nitrogen by a pestle and mortar, then transferred
into a 1.5 ml microfuge tube. 500 pl of extraction buffer
(2% CTAB, 50 mM Tris-HCI (pH 8), 5% NaCl, 20 mM
EDTA, 0.5% PVP, 2% B-Mercaptoethanol (freshly))
was added to the tube and mixed for 5 s. In order to
disrupt plant cells completely, the tube was placed in
a water bath at 65 °C for 60 min. To each tube add 400
ul of Chloroform: Iso Amyl Alcohol (24:1) and mix
the solution by inversion. After mixing, the tubes were
centrifuged at 8000 rpm for 10 min and transferred
the upper aqueous phase to a clean microfuge tube. To
each tube added equal cold absolute ethanol and then
incubated at -20 °C for 1 hour, centrifuging at 12000
rpm for 10 min and then remove all the supernatant. 1
ml of washing buffer (ammonium acetate 1 M, Ethanol
100%, DDW) was added to the tube and after mixing;
centrifuge the tubes at 10000 rpm, 4 °C for 10 min. All
the supernatant removed and repeat this step again. Add
equal ice cold 70 % ethanol and centrifuge the tubes at
10000 rpm, 4 °C for 5 min. The DNA resuspend in 50 pl
sterile DNase free water (10).

Protocol 2

100 milligram of fresh leaf tissue was weighed in
an electronic balance and ground into a fine powder in
liquid nitrogen by a pestle and mortar, then transferred
into a 1.5 ml microfuge tube, 500 pl of extraction buffer
(100 mM Tris, pH 8.0, 50 mM (EDTA), pH 8.0, 500
mM NaCl, 2.5% SDS) was added to the tube and mixed
for 5 s. In order to disrupt plant cells completely, the
tube was placed in a water bath at 65°C for 60 min.
Add 500 pl potassium acetate 5 M to each tube and
then placed at -20 ° C for 15 minutes. To each tube
add 400 pl of Chloroform : Isoamyl alcohol (24:1) and
mix the solution by inversion. After mixing, centrifuge
the tubes at 8000 rpm for 10 min. Transfer the upper
aqueous phase to a clean microfuge tube. To each tube
add equal cold absolute ethanol and then placed at -20
° C for 1 hour. Centrifuge at 12000 rpm for 10 min and
then removed all the supernatant. Add equal ice cold 70
% ethanol and centrifuge the tubes at 10000 rpm, 4 °C
for 5 min. The DNA resuspended in 50 pl sterile DNase
free water (11).

Gel electrophoresis

Samples run on 1% agarose gel were utilized to have
a visible test of quantity and quality of extracted DNA.
The gel was run in 1x TAE (Tris-base, glacial acetic
acid, 0.5 M EDTA) and Staining with novel juice. It was
visualized and photographed under a UV light source.

UV Spectrophotometric Analysis

UV-Visible spectrophotometer was used to measure
the absorbance of isolated genomic DNA at 4260 and
A280 nm. While the purity of extracted DNA was
determined based on the ratio of A260/A280, the yield
was measured according to the formula (DNA (pg) =
A260 x 50 x Dilution factor). Dilute the genomic DNA

with DDW and use Eppendorf UV Biophotometer to
measure the ratio A260 / A280 and DNA concentration.

Results

We successfully isolated DNA from Cotinus
coggygria, Citrus sinensis and Genus Juglans using
the 2 protocols described above. Good quality DNA
was isolated from C. coggygria, C. sinensis and Genus
Juglans using protocol 1, while protocol 2 failed to
produce usable DNA from these sources. The highest
amount of DNA was obtained from them using protocol
1 (Fig 1). In protocol 1 the isolated DNA had normal
spectra in which the A260/A280 ratios were 1.3-1.6
while protocol 2 it was 1.2-1.4 (Table 1). Using protocol
1, colorless DNA from the 3 plant sources was obtained.
With protocol 2, the isolated DNA was dark brown or
yellow, and, for the most part, unusable. In protocol
1, the extraction buffer contains high amounts of PVP
and B-mercaptoethanol, which prevent oxidation of the
secondary metabolites in the disrupted plant material.
CTAB is used as a detergent in the extraction buffer to
separate polysaccharides from DNA. As we discovered,
procedure 1 may work better for plants whit secondary
metabolites.

Discussion

Many plant DNA extraction protocols for removing
polysaccharides have been reported (4. 12-15). In some
woody fruit crops that contain high polysaccharide
levels, such as crops of Citrus spp., the protocols could
only be used on vigorous tissue (13, 16). Crops of Citrus
spp. and other tropical or subtropical fruits are perennial
woody plants. Polysaccharide content, even in young
tissue, is higher than in field crops (8). Several modified
DNA protocols that have removed polysaccharides have
recently been reported (4, 12, 17). All were unsuccessful
in removing polysaccharides from crops of Citrus spp.

Figure 1. Agarose gel electrophoresis for extracted genomic DNA
from three species and two methods. Where 1: size marker, 2: Ci-
trus sinensis via CTAB, 3: C. sinensis via Delaporta, 4: Cotinus
coggygria via CTAb, 5: Blank, 6: C. coggygria via Delaporta, 7:
Blank, 8: Juglans via CTAB, 9 Blank and 10: Juglans via Dela-
porta.
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and other fruits. Isolating high quality DNA for RFLP
analysis of some materials, such as withered and old
frosted Citrus leaves, was difficult. DNA samples were
hyaloplasm gel-like (almost insoluble in TE buffer);
A260/280 ratios were always less than 1.5; and a peak
of 270 nm, corresponding to the peak of a combination
of phenol and polysaccharides, was usually scanned
(18).

DNA extraction has been reported in plant (19) and
non-plants (20) previously.

In conclusion, the current research indicates that the
highest amount of DNA was resulted from studied plants
using CTAB protocol. The CTAB may work better for
plants with secondary metabolites.

Acknowledgments
The authors thank the Zagros Bioidea Co., Razi
University Incubator for all supports.

References

1. Cheng YJWW, Guo HL, Yi X, Pang, M, Deng X. "An efficient
protocol for genomic DNA extraction fromCitrus species. Plant
Molecular Biology Reporter. 2003; 21(2): 177-178.

2. Kahrizi D, Arminian A, Masumi Asl A. Second edition. In vitro
Plant Breeding, 2011; Razi University Press.

3. Friar, E. A. Isolation of DNA from plants with large amounts of
secondary metabolites. 2005; Methods in Enzymology. 395: 1-12.
4. de la Cruz M, Ramirez F, Hernandez H. DNA isolation and
amplification from cacti. Plant Molecular Biology Reporter. 1997;
15(4): 319-325.

5. Ibrahim R. A modified CTAB protocol for DNA extraction from
young flower petals of some medicinal plant species. Gene Conserve.
2011; 10: 165-182.

6. Pirttila AM, Hirsikorpi M, Kémaérdinen T, Jaakola L, Hohtola A.
DNA isolation methods for medicinal and aromatic plants. Plant
Molecular Biology Reporter. 2001; 19(3): 273-273.

7. Antal DS, Schwaiger S, Ellmerer-Miiller EP, Stuppner H. Cotinus
coggygria wood: Novel flavanone dimer and development of an
HPLC/UV/MS method for the simultaneous determination of
fourteen phenolic constituents. Planta Medica. 2010; 76(15): 1765.
8. Saghai-Maroof M, Soliman K, Jorgensen RA, Allard R.
Ribosomal DNA spacer-length polymorphisms in barley: Mendelian

inheritance, chromosomal location, and population dynamics.
Proceedings of the National Academy of Sciences. 1984; 81(24):
8014-8018.

9. Fan Z, Xueqin W. A new and simple method for isolating genomic
DNA from Julandaceae for genetic diversity analysis. World Journal
of Agricultural Sciences. 2009; 5(6): 746-750.

10. Murray M, Thompson WF. Rapid isolation of high molecular
weight plant DNA. Nucleic Acids Research. 1980; 8(19): 4321-
4326.

11. Dellaporta SL, Wood J, Hicks JB. A plant DNA minipreparation:
version I1." Plant Molecular Biology Reporter. 1983; 1(4): 19-21.
12. Moller E, Bahnweg G, Sandermann H, Geiger H. A simple and
efficient protocol for isolation of high molecular weight DNA from
filamentous fungi, fruit bodies, and infected plant tissues. Nucleic
Acids Research, 1992; 20(22): 6115.

13. Porebski S, Bailey LG, Baum BR. Modification of a CTAB DNA
extraction protocol for plants containing high polysaccharide and
polyphenol components. Plant Molecular Biology Reporter. 1997,
15(1): 8-15.

14. Schlink K, Reski R. Preparing high-quality DNA from moss
(Physcomitrella patens). Plant Molecular Biology Reporter. 2002;
20(4): 423-423.

15. Sharma AD, Gill PK, Singh P. DNA isolation from dry and fresh
samples of polysaccharide-rich plants. Plant Molecular Biology
Reporter. 2002; 20(4): 415-415.

16. Luro F, Lorieux M, Laigret F, Bove J, Ollitrault P. Genetic
mapping of an intergeneric citrus hybrid using molecular markers.
Fruits. 1994; 49(5-6): 483-485.

17. Fang G, Hammar S, Grumet R. A quick and inexpensive
method for removing polysaccharides from plant genomic DNA.
Biotechniques. 1992; (13): 52-56.

18. Tesniere C, Vayda ME. Method for the isolation of high-quality
RNA from grape berry tissues without contaminating tannins or
carbohydrates. Plant Molecular Biology Reporter. 1991; 9(3): 242-
251.

19. Motamedi J, Zebarjadi AR, Kahrizi D, Salmanian AH. In
vitro propagation and Agrobacterium-mediated transformation of
safflower (Carthamus tinctorius L.) using a bacterial mutated aroA
gene. Australian Journal of Crop Science. 2011; 4(5): 479-486.

20. Ghaheri M, Kahrizi D, Yari K, Babaie A, Suthar RS, Kazemi
E. A comparative evaluation of four DNA extraction protocols from
whole blood sample. Cellular and Molecular Biology. 2016; 61(3):
119-123.

Cell Mol Biol (Noisy le Grand) 2017 | Volume 63 | Issue 2

78



