
247

A n n u a l  W h e a t  N e w s l e t t e r            V o l.  5 7.
QUAid-i-AZAm UniVersitY
department of Plant sciences, islamabad, 44000 Pakistan.

Optimization of high throughput DNA extraction from fresh leaf tissues of wheat for PCR assay.

Naimat Ullah and Abdul Samad Mumtaz, and Muhammad Ashraf and Hadi Bux (NUST Centre for Virology and Immu-
nology, National University for Science and Technology, (NUST), Islamabad, Pakistan).

We have checked various protocols and their modifications that were developed and used  to isolate quality DNA from 
wheat in the past (Murray and Thompson 1980; Dellaporta et al. 1983; Saghai-Maroof et al. 1984; Rogers and Bendich 
1985; Doyle and Doyle 1990; Suman et al. 1999; Warude et al. 2003; Sarwat et al. 2006; Deshmukh et al. 2007).  Three 
reported protocols (Na-bisulphite, CTAB, and SDS) were used (with some modifications) to isolate and analyze DNA 
from T. aestivum  using fresh and dried leaf samples.  The basic aim was to optimize a protocol that may be rapid and 
inexpensive with high quality and throughput.

The DNA isolated using various extraction 
protocols was compared from preparation in terms of 
quantity and quality.  The DNA obtained was not of suf-
ficient quantity, and the quality was very poor, especially 
in case of dried leaf tissues in all the tested protocols.  The 
preparations (including DNA) in the test tubes were highly 
viscous and dirty brown in color, which showed no or very 
faint bands (or smears of the bands) upon gel electrophore-
sis and there were no amplification products after PCR 
analysis.  However, the results from the modified CTAB 
buffer method were encouraging and were far better than 
the rest of the tested protocols especially in case of fresh 
leaf tissue without liquid nitrogen.  We have stopped fur-
ther testing for the protocols except CTAB procedure.  The 
modified CTAB buffer method of genom ic DNA extrac-
tion from fresh leaf tissues of T. aestivum as further tested 
and refined to compare its efficiency in terms of quantity 
and quality of the DNA for various tissue types.  The DNA concentra-
tion was measured in a spectrophotometer (UV/VIS), and an absorb-
ance, i.e., A260/A280 ratio of 1.3, was obtained indicating high levels 
of contaminated proteins and polysaccharides.  Total DNA isolated 
from fresh leaves and dried-seed powder of T. aestivum was checked 
by means of agarose gel electrophoresis.  High-molecular-weight 
DNA of larger quantities and of good quality was obtained from fresh 
leaves without using liquid nitrogen and dried seed samples (Figs. 1 
and 2).  The purity of the DNA samples was confirmed by absorbance 
(A260/A280) ratio, which was 1.8.

DNA isolation is a primary and critical step for molecu-
lar analysis of any plant spe cies.  This process becomes even more 
difficult when the plant species contain high amounts of secondary 
metabolites and essential oils.  These compounds are considered to be 
as contaminants that cause DNA degradation during preparation and therefore the extraction of genomic DNA from this 
plant is difficult.  Polyvinylpyrrolidone (PVP), a compound known to suppress polyphenolic oxida tion, has been used 
frequently in CTAB extraction protocols (Doyle and Doyle 1990).  The modified CTAB buffer containing PVP was also 
employed to extract DNA from T. aestivum using liquid nitrogen (Hills and Van Staden 2002).  However, Sch neerman 
et al. (2002) reported that this compound did not significantly increase the yield or prevent contamination of the DNA.  
SDS-based extraction buffer is being used to break open the cells and isolate DNA, but the quality of DNA obtained is 
questioned due to precipitation of polysac charides and proteins.  In addition, the SDS might not bind with the proteins in 
the purification step, thus degrading the extracted DNA (Aljanabi et al. 1999; Deshmukh et al. 2007).  Because SDS and 

fig. 1.  Ethidium bromide-stained, agarose gel showing 
total DNA isolated from eight samples of fresh leaf tissue 
of Triticum aestivum.

fig. 2.  Ethidium bromide-stained, agarose gel 
showing total DNA isolated from five samples 
of fresh leaves of Triticum aestivum.
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isoamylalcohol methods did not give significant results in either type of leaf tissues that we tested in the case of T. aesti-
vum, it is hard to make any conclusive comments on their efficacy or effectiveness.  However, the use of PVP in CTAB 
buffer did not improve the yield or quality rather we obtained significantly better results without its use in our experiment 
of DNA extraction.

Most of the protocols that we tested recommend extraction of DNA from fresh tissue, but for some areas of the 
world, the chemicals and resources that are routinely used in many protocols are too expensive to be used for routine 
DNA extraction.  Therefore, it was necessary to establish an inexpensive and less time-consuming protocol for optimiz-
ing DNA extraction from fresh leaves of T. aestivum.  We anticipate that this protocol will be adequate for extracting 
high-molecular-weight DNA from other species con taining large amounts of secondary metabolites and essential oils.

The genetic characterization for improvement of cereals, including wheat, can be achieved by the use of 
molecular markers only if there is an efficient, rapid ,and less cost effective method of DNA extraction is available.  To 
isolate high-quality DNA from leaf tissue of T. aestivum, various standard protocols were tested and modified.  For DNA 
analysis, fresh and dried samples of wheat leaves were used.  The DNA obtained from fresh-leaf tissue with a modified 
cetyltrimethylammonium bromide (CTAB) buffer protocol was of good quality, with no colored pig ments or contami-
nants.  We were able to obtain good quality DNA from fresh leaf tissue without using liquid nitrogen.  A relatively large 
amount of DNA also was extracted from the dried tissue, but its quality was not as good as that from fresh leaves.  The 
DNA extracted from fresh leaves was successfully am plified by PCR using STS markers.  The same protocol will prob-
ably be useful for extracting high-molecular-weight DNA from other plant materials containing large amounts of second-
ary metabolites and essential oils.

references.

Aljanabi SM, Forget L, and Dookun A.  1999.  An improved and rapid protocol for the isolation of polysaccharide- and 
polyphenol-free sugarcane DNA.  Plant Mol Biol Rep  17:1-8.

Dellaporta SL, Wood J, and Hicks JB.  1983.  A plant DNA minipreparation: Version II.  Plant Mol Biol Rep  1:19-21.
Deshmukh VP, Thakare PV, Chaudhari US, and Gawande PA.  2007.  A simple method for isolation of genomic DNA 

from fresh and dry leaves of Terminalia arjuna (Roxb.) Wight and Argot.  Elect J Biotechv 10:468-472.
Doyle JJ and Doyle JL.  1990.  Isolation of plant DNA from fresh tissue.  Focus  12:13-15.
Hills PN and Van Staden J.  2002.  An improved DNA extraction procedure for plant tissues with a high phenolic con-

tent.  S Afr J Bot  68:549-550.
Murray MG and Thompson WF.  1980.  Rapid isolation of high molecular weight plant DNA.  Nuc Acids Res  8:4321-

4325.
Rogers SO and Bendich AJ.  1985.  Extraction of DNA from milligram amounts of fresh, herbarium and mummified 

plant tissues.  Plant Mol Biol  5:69-76.
Saghai-Maroof MA, Soliman KM, Jorgensen RA, and Allard RW.  1984.  Ribosomal DNA spacer-length polymor-

phisms in barley:  Mendelian inheritance, chromosomal location, and population dynamics.  Proc Natl Acad Sci USA  
81:8014-8018.

Sarwat M, Negi MS, Lakshmikumaran M, Tyagi AK, et al.  2006.  A standardized protocol for genomic DNA isolation 
from Terminalia arjuna for genetic diversity analysis.  Elect J Biotech  9:86-91.

Schneerman MC, Mwangi J, Hobart B, Arbuckle J, et al.  2002.  The dried corncob as a source of DNA for PCR analysis.  
Plant Mol Biol Rep  20:59-65.

Suman PSK, Ajit KS, Darokar MP, and Kumar S.  1999.  Rapid isolation of DNA from dry and fresh samples of plants 
producing large amounts of secondary metabolites and essential oils.  Plant Mol Biol Rep  17:1-7.

Warude D, Chavan P, Joshi K, and Patwardhan B.  2003.  DNA isolation from fresh, dry plant samples with highly acidic 
tissue extracts.  Plant Mol Biol Rep  21:467.




