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Abstract: Isolation of high-quality DNA from long stored Julandaceae leaves or dried Julandaceae leavesis
particularly difficult because of their high levels of polyphenals, lipin, tannin, pigment, terpene and other
compounds. The yields and quality of genomic DNA are considerably affected when the common protocol for
DNA isolation is applied to the long stored or dried Julandaceae leaves. A simple, rapid and efficient protocol
for the extraction of DNA from the Julandaceae leavesis described. The modified hexadecyltrimethylammonium
bromide (CTAB) procedure, which uses high concentrations of polyvinylpyrrolidone (6% [w/v]) and 5%
bentonite in the high-salt-concentration extraction buffer to remove polyphenols and polysaccharides. This
protocol resultsin high yields of DNA. The average yield of DNA ranged from 986-1824 ug/g of fresh weight
of leaves. Downstream resultsindicate that DNA quality is sufficient for random amplification of polymorphic
DNA (RAPD) and amplified fragment length polymorphism (AFLP) analyses. Extractions are scaled down to
suit 1.5-mL Eppendorf tubes, allowing easier handling and enhanced sterility.
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Abbreviations: AFLP, amplified fragment length polymorphism;
RAPD, random amplification of polymorphic DNA; CTAB, hexadecyltrimethylammonium bromide;
EDTA, ethylene-diaminetetraacetic acid; PCR, polymerase chain reaction; PV P, polyvinylpyrrolidone.

INTRODUCTION

Many studies require high quality genomic DNA
from plants. Many other ingredients or different
treatments in plants could influence its DNA quality.
Polysaccharides are common in Julandaceae leaves with
silicagel treatment or long frozen prior to DNA extraction,
which makes it rather difficult to obtain high quality
genomic DNA from their tissues [1-3] Many molecular
enzymes, such as restriction endonucleases, DNA ligase
and DNA polymerases, are inhibited by polysaccharides
and other secondary metabolites [4-7]. In addition,
polysaccharides can concentrate the sample, resulting in
an extremely viscous DNA pellet[8]. At present, a major
bottleneck is how to isolate purified DNA from
Julandaceae with silica gel treatment or long frozen.

Exigting extraction methods were used to fresh young
Julandaceae leaves [9-12]. While in the Julandaceae
leaves with silica gel treatment or long frozen, we did a
dozen of experiments as previously reported and found
the extracted DNA with dirty yellow and highly viscous,
so it was not suitable for the followed manipulation and

analysis. In this context, we concluded that the previously
protocols were not suitable for long frozen or long silica
gel treatment materials. The aim of this study was to
establish a new protocol for DNA isolation from
Julandaceae leaves with silica gel treatment or long
frozen to get high quality DNA that is suitable for
generation of molecular markers, such as RAPD and
AFLP.

MATERIALSAND METHODS

Material Collection: Seeds of one wild Juglans regia
population, one wild Juglan sigillata population and one
wild Carya cathayensis population were collected from
forestry and horticultural college of Sichuan Agricultural
University in China. J. regia trees that located at
Qingba Moutain, Daduhe valley and southern Ganzhi
district in Sichuan province, J. sigillata trees at plateau
of Yunnan province and Carya cathayensis trees at
Xinjiang. All the trees were 80 years old at the time of
seed collection in 2005. Seeds were germinated and
planted in the greenhouse. L eaves from one year old trees
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were categorized into two groups: one has been stored
frozen at-20°C for seven months and the other was stored
in silicagel at room temperature prior to DNA extraction
at the sametime.

DNA Isolation: The successful procedure of DNA
isolation along with the modifications was carried out as
followed:

Equipment and reagents

Mortar and pestle

Water bath

Beckman centrifuge (Avanti J-20xp)

UV-1601 spectrophotometer (Shimadzu, Japan)

Liquid nitrogen

Extraction buffer I: 0.25M NaCl, 1M Tris-Hcl pH8.0,05M
EDTA pH8.0.

Extraction buffer 11: 1.4 M NaCl, 1M Tris-Hcl pH8.0, 0.5M
EDTA pH8.0, 2% (w/v)CTAB.

$-mercaptoethanol

Polyvinylpyrrolidone

Phenol

Bentonite

| sopropanol

Chloroform

70% and 96% (v/v) ethanol

RNase

Protocol

C Approximately 100 mg of leaf tissue were cut into
pieces to a pre-chilled mortar and grinded with 6 mg
PVP-40 in liquid nitrogen to obtain afine powder.

C The powder was quickly transferred to a 1.5 mL
sterile Eppendorf tube and then 500 pL of extraction
buffer | and 5 pL$-mercaptoethanol were added and
mixed by inversion.

C The mixture was held at 0 °C for 20 min and was
transitorily centrifuged at 10, 000 g a room
temperature for 5 min. The flow-through liquid was
discarded and the deposit was reserved in the same
tube.

C 500 pL Buffer Il (pre-heated at 65°C) was added to
remaining deposit. The tube was placed in a 65 °C
water bath for 30 min and was shaken every 10 min.

C  500uL 1:1 chloroform-Phenol (v/v) and 5mg bentonite
were added into the tubes and mixed gently by
inversion for 10 min.

C Themixturewas centrifuged at 13, 000 g for 5 min and
the supernatant liquid was transferred to a fresh tube.

C  500uL chloroform-octanol (24:1; v/v) was added and
mixed.

C Repeat Step 6.

C 500 pL coldisopropanol (0 °C) was added and mixed.
Then the tubes were incubated at-20°C for 30 min to
precipitate DNA.

C The mixture was centrifuged at 10, 000 g for
5 min and the supernatant was poured off
carefully to avoid losing the DNA pellet. The tubes
were inverted to remove the residual water with
filter paper.

C The pellet was rinsed with 1 ml 70% and 96% (v/v)
ethanol and was dried by vacuum.

C DNA wasdissolved in 50 uL of TE buffer.

C 1.5microliter of RNase (1mg/ml) was added to DNA
solution and was incubated at 37°C for 3 hour. And
then DNA solution was held at 4°C.

C To test effectiveness and efficiency of this protocol,
we restricted the DNA with commonly used
restriction enzymes and also tried generation of
RAPD and AFLP markers.

UV Spectrophotometric Analysis: Dilute the genomic
DNA with TE buffer and use Eppendorf UV
Biophotometer to measure the ratio A, / A, and DNA
concentration. The ratio A, / A, Was determined in
order to assess the purity of the sample.

Restriction Digestion: Two hundred and fifty ng of
genomic DNA were digested with 3 units of restriction
enzymes under optimal temperature and the buffer
was added for 3 hours. The digested DNA was
electrophoresed on 0.8% agarose at 5 V/cm along with
undigested DNA as a control.

RAPD Analysis. PCR amplifications were carried out
according to the parameters established by Wang et al.
[10]. PCR reactions were made as follows: 10xPCR
buffer 2 ul, 2.5mmol/l dNTPs 1.8ul, MgCl, 2.5Mm, Taq
DNA polymerase 0.4 U, decamer primer 12.5 pmol and
DNA template 40 ng. The PCR reactions system was
20ul. 10-mer Primer (5 GGAAGCTTGG 3') was used for
DNA amplification. PCR reaction procedure used in
this experiment was listed as follow: pre-denaturalised
for 5 min at 94°C, then 40 cycles of 1 min at 94°C for
template denaturation, 1 min at 36? for primer annealing,
2 min at 72°C for primer extension, followed by afinal
extension of 10 min at 72°C followed be cooling to 4°C.
RAPD primers were synthesized by Shangha Sangon
Inc. The amplified products were size fractionated on 1.2%
agarose gel and visualized under UV light after ethidium
bromide staining.



World J. Agric. i, 5 (6): 746-750, 2009

AFLP Analysis:. AFLP experiments were performed
according to the protocol described by Fan et al. [13].
Genomic DNA (300-400 ng) was double-digested with the
Eco | and Mse |l enzymesat 37°C for 2 hrs. A small aliquot
of the digested DNA was run on a 1.5% (w/v) agarose gel
to check if the DNA digestion was complete. The digested
samples were incubated a 70°C for 15 min to
inactivate the restriction endonucleases. EcoRI and Mse
| adapters were ligated to the digested DNA samples to
generate template DNA for amplification. Preamplification
was carried out with primers each carrying one selective
nucleotide (EcoR | + A, Msel + C) in athermocycler for
20 cyclesset at 94°C denaturation (30 sec), 56°C annealing
(60 sec) and 72°C extension (60 sec). The initial
denaturation was done at 94°C for 30 sec and the final
extension at 72°C for 8 min. The amplification products
were diluted 20-fold in TE buffer and stored at-20°C.
Selective AFLP amplification was carried out with EcCoR
| + 3primersand Mse| +3 primersand 5 pL of the diluted
PCR products from the preamplification. The PCR
amplifications were carried out as follows: one cycle at
94°C for 30 sec, 65°C for 30 sec and 72°C for 60 sec;
followed by 12 cycles of touchdown PCR in which
theannealing temperature was decreased by 0.7°C every
cycle until a touchdown annealing temperature of 56°C
was reached. Once reached, another 20 cycles were
conducted as described above for preamplification. The
reaction product (2 uL) was mixed with an equa volume of
formamide loading buffer (98% [v/v] formamide, 10 mM
EDTA, 0.005% [v/v] of each of xylene cyanol and
bromophenol blue) denatured by incubating at 90°C for
5 min and quickly cooled on ice. The products were
analyzed on 5% (w/v) denaturing polyacrylamidegels.
The gel was run at constant power (50-55 W) until the
xylene cyanol was about two-thirds down the length of
thegel. AFLP bands were detected by silver staining as
the procedures described by Bassam et al. [14].

RESULTS AND DISCUSSION

Compared with other methods, our procedure was
optimized by making changes. First, collection the
deposit by centrifugation at low speed before cell
nucleus lysis facilitated removal of polysaccharides
and polyphenol. Second, a high salt concentration,
together with the high amounts of PVP and bentonite
prevented oxidization of the secondary metabolites.
Bentonite was also successfully applied in the RNA
isolation of jatropha curcas containing high levels of
polysaccharides and polyphenols [15].

By using this method, we successfully isolated
good-quality and high-yield DNA from the long-stored or
dried Julandaceae leaves. The average yield of DNA
ranged from 986-1824 ug/g of fresh weight of leaves.
Spectrophotometric analysis at A/A o reveaed that
the ratio ranged from 1.802 to 1.894 (Table 1), indicating
little contamination by proteins and macromolecules. To
further evaluate DNA quality, we subjected the obtained
DNA to restriction digestion (Figure 1), RAPD (Figure 2)
and AFLP anaysis (Figure 3). With the use of 180 random
primers in RAPD analysis, each primer generated 6-11
bands, with an average of 7 bands. Most of the bands
ranged in size from 250bp to 2.0 kbp. Figure 2 showed the
profiles amplified with random primer of RA-15. With the
use of 48 pairs of AFLP primers, each combination of
primers generated 48-60 bands, with an average of 52
bands. Most of the bands ranged in size from 100bp to
2.0 kbp. Figure 3 showed the profiles amplified with the
combination of E35/M61 primers. The amplified bands
showed high resolution and polymorphism among
Julandaceae.

Secondary  Metabolites in plant are common
problems when extracting DNA from Julandaceae
samples, especially those stored extensively at-20°C for a
long time. Polysaccharides contamination could cause

Table 1: The purity and yield of DNA isolated following modified protocol. Results were expressed as the mean of 3 samples (standard error)

No. Population Aoeol Asgo Yield, pg/g of Fresh Weight
1 J.regia 1.802 (0.023) 1648 (153)

2 J. regia 1.815 (0.126) 1124 (96)

3 J. sigillata 1.867 (0.201) 1576 (129)

4 J. sigillata 1.894 (0.216) 986 (46)

5 Carya cathayensis 1.828 (0.013) 1824 (150)

6 Carya cathayensis 1.847 (0.056) 1063 (62)

Note: No 1, 3 and 5 signed the DNA extracted from leaf materials stored frozen at-20°C for seven months; No 2, 4 and 6 signed the DNA extracted from |eaf

materias stored in silicagel at room temperature for seven months
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Fig. 1: Restriction pattern of DNA isolated following
modified protocol. Two hundred and fifty ng of
genomic DNA from Juglans regia, Juglan
sigillata and Carya cathayensis were loaded
either undigested (lanes 1, 2, 3, respectively) or
after EcoR | (lanes 4, 5, 6, respectively) and Mse |
(lanes 7, 8, 9, respectively) digestion. 8 DNA
digested with EcoR | + Hind Ill was loaded as
marker (lane M).

Fig. 2. RAPD fingerprinting patterns of Julandaceae
using the primer RA-15(5 GGAAGCTTGG 3').
Use 8-Hind |11 as amolecular weight marker.

Note: Lanes 1, 7 and 8 are individuals of Carya
cathayensis; Lanes 3, 4 and 6 are J. regia; therest
are J. sigillata detected by RAPD. The blank

arrows present part of polymorphism loci.

viscous DNA pellets due to its DNA concentration. At
present, many researchers usualy storeleavesin silica gel
prior to DNA extraction, they should aso consider
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Fig. 3: AFLP fingerprinting patterns of Julandaceae

using the primer combination E35/M61 (5
GACTGCGTACCAATTCACA 3’/
5 GATGAGTCCTGAGTAACTG3').Use8-Hind?
as amolecular weight marker.
Note: Lanes 4 and 7 are individuals of Carya
cathayensis; Lanes 3, 5, 7 and 15 are J. regia; the
rest are J. sigillata detected by AFLP. The blank
arrows present part of polymorphism loci.

evaluating the effectiveness of their method on
such material. In this study, we used PVP-40 and 5%
bentonite during extraction and obtained good
integrity and purity DNA from Julandaceae which
demonstrated that the method described was an
excellent method for  extracted DNA from
Julandaceae leaves stored frozen for a long time or
stored in silica gel. Bentonite is clay generated
frequently from the dteration of volcanic ash,
consisting predominantly of smectite minerals,
usually montmorillonite. As an absorbent, bentonite
can effectively eradicate protein and secondary
metabolites such as polyphenols, lipin, tannin, pigment
and terpene [16-18]. Up to now, bentonite was only
carried out in RNA extraction [15], whereas little
information is available in DNA extraction.
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In the paper, Juglans regia and Juglans sigillata
were belonged to Juglans genus, Carya cathayensis was
classified into Carya genus, while all belonged to
Julandaceae. Thus, isolating DNA of these materials
was significance.

ACKNOWLEDGEMENTS

This work was supported by the key project of forest
breeding in Sichuan province (No. 2006Y zgg-10-01) and
was supported by youth foundation project of Sichuan
Agricultural University (No. 3307, No. 3308).

REFERENCES

Han, J.C., P. Xu, C.M. Li, H. Chen, and X.Z. Zhang,
2007. Comparison of Four DNA Extraction Methods
from Leaves of Juglans Sigillat, J. Hebei Agric.
Sci.(Chinese), 11(1): 68-71.

Guo, C.Y., J.Q. Huang and Z.J. Wang, 2004. Study on
Isolation Methods of Genomic DNA in Carya
Catlmyensis. J. Fujian Forestry Sci. Tech. (Chinese),
31(2): 12-15.

Wang, G.A., H.P. Zhang, H.F. Hu, JX. Niu and
X.P. Li, 2004. Establishment of Optima Reaction
System of RAPID in Walnut, Xinjiang Agric. Sci.
(Chinese), 41(1): 1-64.

Kreike, J.,, 1990. Genetic Analysis of Forest Tree
Populations: Isolation of DNA from Spruce and
Firapices, Plant Mol. Biol. Rep., 14: 877-879.

Pich C. and I. Schubert, 1993. Miniperp Method
for Isolation of DNA form Plants with a high Content
of  Polyphenolies, Nucleic Acids Research,
21(14): 328-3332.

Jobes, D.V., D.L. Hurley and L.B. Thien, 1995. Plant
DNA Isolation: A Method to Efficiently Remove
Polyphenolics, Polysaccharides and RNA, Taxon,
44: 379-386.

Ostrowska, E., M. Murditharan, S. Chandler,
P. Volker, S. Hetherington and F. Dunshea, 1998.
Optimising Conditionsfor DNA Isolation from Pinus
Radiata. In vitro Cell Dev. Biol. Plant, 34: 108-111.
Tamsyn, M.C., SM. Morley and W.S. Trevor, 2003.
Isolating Conifer DNA: A Superior Polysaccharide
Elimination Method. Plant Molecular Biol. Reporter,
21: 97a-97d.

750

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Guo, C.Y., JQ. Huang, Z.J. Wang and Y .M. Fang,
2006. RAPD Anaysis for Natural Population
Genetic Structure of Carya Cathayensis. J. Nanjing
Agricultural Universty (Chinese), 29(3): 12-17.
Wang, Z.J,, Y.J. Huang, C.Y. Guo, Huang J. Qin. and
Wang H. Fang, 2006. RAPD Anaysis on Genetic
Diversity of Carya Dabieshanensis Populations.
Journal of Plant Ecology (Chinese). 30(3): 534-538.
Kafkas, S., H. Ozkan and M. Sutyemez, 2005.
DNA Polymorphism and Assessment of Genetic
Relationships in Walnut Genotypes Based on AFLP
and SAMPL markers. J. American Society for Hortic.
Sci., 130: 585-590.

Bayazit, S., K. Kazan, S. Gulbitti, V. Cevik,
H. Ayanoglu and A. Ergul, 2007. AFLP Analysis of
Genetic Diversity in Low Chill Requiring Walnut
(Juglans regia L.) Genotypes from Hatay, Turkey.
Scientia Horticulturae, 111: 394-398.

Fan, Z, QW. Xue and T.P. Guang, 2006.
QTL Mapping of Fusarium Moniliforme Ear Rot
Resistance in Maize. 1. Map Construction with
Microsatellite and AFLP Markers. J. Appl. Genet.,
47(1): 9-15.

Bassam, B.J.,, G. Caetano-Anollesand P.M. Gresshoff,
1991. Fast and Sensitive Staining of DNA in
Polyacrylamide Gels. Annal Biochem., 196: 80-83.
Zhang, R., Y.F. Zheng, Y. Wu, SH. Wangand
F. Chen, 2006. A Simple and Efficient Method
for Preparation of Plant RNAs, Hereditas(Beijing).
28(5): 583-586

Zhang, Y.P., JK. Uyemotoand B.C. Kirkpatrick, 1998.
Analysis of Double-Stranded RNAs from Cherry
Trees with Stem Pitting in Carlfornia, Plant Disease.
8(8): 871-874.

Geletzka, D., M. Russo, L. Rubinoand G. Krczal, 2000.
Molecule Characterization of a Tom Busvirus
Associated with a Disease of Statice [Go niolimon
totoricurn (L) Boiss], J. Plant Pathol., 82(2): 151-155.
Putzer, H., C. Condon, D. Brechemier-Baey, R. Brito
and M. Grunberg Manago, 2002. Transfer RNA-
Mediated Antitermination in vitro. Nucleic Acids
Res., 30(14): 3026-3033.



