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ABSTRACT 
 

NA extraction from tissues can be the most 
laborious and complex step in amplifying DNA by 
PCR when phenol-choroform procedure is used. 

We compare this lengthy, slow and expensive extraction 
method with other two based in the use of Chelex-100 
resin. This chelating resin has been applied for extracting 
DNA from different tissues to use with the PCR. These 

procedures are simple, rapid and do not require multiple  
steps. In this study we compared DNA extraction from 30 
head and neck squamous cell carcinomas (HNSCC) 
using organic solvent precipitation, Chelex 100 resin with 
and without proteinase K pretreatment. The results show 
that proteinase K-Chelex 100 procedure is as efficient as 
the phenol-chloroform one. 

   
 

KEY WORDS: Head and neck cancer. Fibroblastic growth factors. DNA extraction. Oncogene amplification. 
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INTRODUCTION 
 

What we currently know about molecular 
alterations in carcinogenesis has allowed us to 
obtain information about the possible evolution 
and prognosis of tumours. What is best known 
about the genetic characteristics of tumours 
relates directly to the advances of techniques in 
molecular biology. The application of the 
technique of  polymerase chain reaction (PCR) 
allows for the detection of specific DNA 
sequences without the need for fragments of a 
high molecular weight; it achieves detection with 
high specificity and proves to be an optimum 
method for the simultaneous processing of a 
large number of samples. These samples of 
DNA may derive from small quantities of tumour 
(surgical pieces, biopsies, paraffin samples, 
tissue taken by means of punction aspiration). 
Complementarily, it is desirable to use a simple 
method of DNA extraction that avoids 
contamination of samples; this is a possible 
drawback of the method of precipitation with 
phenol/chloroform. There are DNA extraction 
techniques, such as incubation with SDS1,2 or 
sonication3, which are fast and easily applied but  
require large quantities of tissue. In this paper 
we used Chelex-100 resin, a cation chelating 
resin used for DNA extraction, both with and 
without previous digestion by proteinase K. 
These procedures have been compared with 
results obtained from purification with organic 
solvents and precipitation with ethanol. Even 
though there are previously existing studies 
about the usefulness of DNA extraction with 
Chelex-100 resin4-9, studies of its clinical 
application are scarce10. In this paper we have 
analysed the rate of amplification of oncogenes 
INT2 and HST1, which belong to the family of 
fibroblast growth factors. These are linked to the 
process of tumoral angiogenesis, present in the 
development of ganglionic metastasis in 
epidermoid carcinomas of the head and neck11.  

 
MATERIAL AND METHODS 

Tumour samples and DNA extraction 
 

Tumour samples from 30 epidermoid head 
and neck carcinomas were obtained during the 
surgical resection of the tumour. A portion of 
tumoral tissue without necrotic areas was 
obtained from the surgical piece and was 
immediately frozen and stored in liquid nitrogen 
at -70 ˚C until DNA extraction. The tumour 

samples were cut and processed in accordance 
with the following DNA extraction methods (A-
C): 
 
Method A 
 

This method consists of DNA extraction by 
means of the classic method of precipitation with 
phenol/chloroform12, observing the following 
steps. Firstly, the frozen sample, with an 
average size of 10 x 10 mm, is carefully cut into 
small pieces. It is then homogenized by being 
shaken in 5 ml of extraction buffer (Tris-HCI 0.02 
M pH 8.0, EDTA 0.025 M, NaCI 0.1 M and SDS 
0.2%).  10 µl of RNAase (10 mg/ml; Boehringer 
Mannheim) is added to the mixture which is then 
incubated at 37˚C for an hour while being 
continually shaken. The next step is to add 20 µl 
of proteinase K (25 mg/ml; Boehringer 
Mannheim) and incubate the mixture while 
shaking it constantly for 5 hours at 37˚C. This 
step is repeated twice. The solution is then 
allowed to cool to room temperature and an 
equivalent volume of phenol equilibrated with 
Tris-HCI, 0.5 M pH 8.0 is added to it. The 
solution is then centrifuged for 15 minutes at 
2500 rpm, thus forming a lower organic phase 
and an upper liquid phase. The liquid phase is 
drained off into a tube where an equivalent 
volume of isoamyl alcohol/phenol/chloroform is 
added to it. This mixture is centrifuged for 15 
minutes at 2500 rpm. The supernatant obtained 
is diluted in two volumes of isopropanol at –20˚ 
C. At this stage the DNA is precipitated and 
extracted. The precipitated DNA is washed in 
ethanol at 70%. Finally, the DNA is dried and 
dissolved in 500 µl of Tris-EDTA 10:1 and the 
solution is stored at -20˚ C.  
 
Method B 

 

A tissue sample (of approximately 1x1x1 
mm) is introduced into an Eppendorf tube and 
mixed into 500 µl of 10% Chelex-100 resin 
solution. This solution has been previously 
prepared by dissolving and stirring the 
designated quantity of resin into sterilized 
deionized water at 60˚C. 15 µl of proteinase K 
(Boehringer Mannheim) at 10 mg/ml is added to 
the solution which is then incubated at 55˚ C for 
an hour while being shaken. The mixture is then 
incubated further at a temperature of 100˚C for 
15 minutes to increase the extent of protein 
denaturation. The tubes containing the extracted 



ACTA OTORRINOLARINGOLÓGICA ESPAÑOLA

 Acta Otorrinolaringol Esp 2004; 55: 139-144                                                                        141

DNA and the Chelex resin, together with the 
degraded proteins, are stored at 4˚ C or at -20˚ 
C. Before it is used the mixture is shaken in a 
vortex mixer and centrifuged at 10,000 rpm for 
ten seconds to deposit the mass formed by the 
resin and the proteins. The tube is subsequently 
centrifuged again for 10 minutes to separate the 
surface layer in which the DNA can be found 
and the lower layer which contains the Chelex-
100 resin, the denatured proteins and other 
elements. 

2 µl of supernatant are used for each 10 µl 
of final volume of the PCR reaction mixture. 
 
 
Method C 
 

This method uses the same protocol but 
proteinase K is not added into the mixture of 
tissue and Chelex-100 resin.  

 
Oligonucleotide Primers and PCR analysis. 

The mixture for the PCR contains 0.2-0.5 µg of 
DNA, 10 mM Tris-HCI pH 8.3, 1.5 mM MgCI2, 
50 mM KCI, 0.2 mM of each dNTP, 1 µM of 
each primer, 1 µM and 1 U of Taq polymerase 
(Boehringer Mannheim, Mannheim, Germany) in 
a total volume of 50 µl. 50 µl of mineral oil is 
then deposited over the mixture. The PCR 
process involves 30 cycles, each comprising 1 
minute at each of the following temperatures: 
94˚C, 56˚C and 72˚C. This is followed by a final 
7 minute incubation at 72˚C. Two different types 
of primer, one for the genes to be studied (INT2 
and HST1) and another for the gene that was 
used as a study control (tyrosine hydroxylase) 
are introduced into the mixture of the reaction of 
the PCR differential13. In our study we used the 
tyrosine hydroxylase gene because it is 
localized in the same chromosome as the 
oncogenes being analysed. The primers were 
designed from genome sequences from 
GenBank. The primers for the oncogene INT2 
(GenBank accession number NM005247) were 
5’- TGG AGG TGG GCA TTG TGG- 3’ and 5’- 
ACC GCT ACT CCG TCA GCG.-3’. The 
amplified fragment consisted of 128 base pairs. 
For its part, the primers of oncogene HST1 
(GenBank accession number MN002007) were 
5’- TGA GCA TCT TGC GCG TGG - 3’ and 5’- 
GCC ACG AGC CTG CTA GCC -3’, amplifying a 
DNA fragment of 136 base pairs. The primers of 
the gene TH (GenBank number D00269) were 
5’- GCC CCA GCT GCA TCC TAC- 3’ and 5’- 
CTT GGC AGA CAC CTG GGG -3’ amplifying a 

DNA fragment of 188 base pairs. The primers 
were obtained from the MWG-Biotech laboratory 
(Mannheim, Germany). Samples of normal 
tissue (tonsils) obtained from non-smoker 
patients were used as negative controls. As 
positive controls we used a mixture of normal 
tissue DNA with different quantities of amplified 
sequences of the oncogenes under 
investigation, which simulated different degrees 
of amplification.  
 

Electrophoresis and quantification of the 
results of the PCR. After the PCR, 10 µl of each 
sample was subjected to electrophoresis on 3% 
gels made from NuSieve agarose (FMC, 
Rockland, ME) for 1.5 hours at 65 V in a 40 mM 
Tris-Acetate, 2 mM EDTA buffer. The gels were 
stained with ethidium bromide and the images 
under ultra violet light were captured by a digital 
camera and stored in a computer. The bands 
that were shown up by the gels were quantified 
by means of computerized densitometric 
analysis systems (Kodak Digital Science 10, 
Eastman Software, Billerica, MA). In this way we 
obtained ratios of amplification of the oncogenes 
INT2  and HST1 in comparison with  the control 
gene, TH. The results taken from the 
densitometer and the quality of the reaction 
(presence or absence of unexpected bands) 
were inspected taking as a reference the 
markers of molecular weights introduced into the 
gels.   
 

 
RESULTS 

 
 
The PCR amplification of fragments of 128 

base pairs corresponding to oncogene INT2, 
fragments of 136 base pairs corresponding to 
oncogene HST1 and of fragments of 188 base 
pairs belonging to gene TH, were analysed 
using the three methods previously described on 
the 30 tumour samples. In the analysis of the 
gels, the presence of non-specific bands and the 
ratios of amplification INT2/TH and HST1/TH 
were evaluated. For experimental purposes, 
genetic amplification is defined as an increase of 
the ratio target gene/control gene greater than 2, 
in comparison with the proportions in normal 
tissue, taken as negative controls. Following the 
classic method A as a reference, 17 (56.6%) of 
the 30 samples showed amplification of 
oncogene INT2 (ratio INT2:TH between 2 and 
15.6%). For oncogene HST1, 15 of the  samples  
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Figure 1. PCR differential of the amplification of 
oncogene HST1 for various tumours using the three 

methods under investigation. The densitometric 
analysis of the images shows equivalent results, but 

qualitatively non-specific bands appear in the samples 
in which method C was used. 

 
 
 
showed amplification (50%) (ratio HST1:TH 
between 2.5 and 12.4). 

Using method B the results obtained were 
equivalent to those found with the classic 
protocol of precipitation with organic solvents. 
These results were quantitatively and 
qualitatively objectified. The rate of amplification 
with oncogene INT2 was of 3.75 in the samples 
treated with method A while it was 3.78 in those 
in which the protocol with Chelex resin and 
proteinase K (table 1) was used. In the study of 
oncogene HST1, treatment with 
phenol/chloroform obtained a rate of 
amplification of 3.37, while for that which used 
the technique of resin and digestion with 
proteinase K the rate of amplification was 3.44. 
From this qualitative point of view no significant 
differences were found, being no presence of 
non-specific bands.  

 
 
 

 
 

Figure 2. Image of tumour samples studied for the 
amplification of oncogene INT2 comparing methods B 

and C. Quantitatively there is a slight proportion of 
INT2/TH amplification when the sample was not 

previously treated with proteinase K and there are 
some non-specific bands in the agarose gel. 

The third technique employed, treatment 
with Chelex-100 without digestion with 
proteinase K, is simpler and faster than the 
others but did not produce as satisfactory results 
as with the other techniques for the two genes 
studied. We found the presence of non-specific 
bands and great variation in the rates of 
amplification in comparison with the results 
obtained using the other two methods. For 
oncogene INT2 the average amplification was 
3.44 while for oncogene HST1 it was 3.23. 
These results show less efficiency when 
compared with the previous methods. This 
variation is more evident in the case of the 
samples with higher rates of amplification. When 
Method C was used the quality of the gels 
obtained was inferior to that of those obtained in 
either of the other two procedures. This relates 
to the presence of non-specific bands of varying 
intensity that made interpretation of the results 
difficult and ambiguous. 

 
DISCUSSION 

 
Although precipitation with phenol/ 

chloroform provides DNA fragments of high 
molecular weight, sufficient for complex 
investigations of molecular biology, this method 
involves many slow and costly phases. This 
process can be difficult to carry out on a large 
scale in clinical practice14. Currently, one of the 
main applications of this technique is in PCR 
which can be used on small samples and obtain 
adequate results with small DNA fragments5,7,8. 
In clinical practice the aim of using the PCR 
method is to look for molecular characteristics of 
DNA relating to prognosis, the ultimate objective 
being to apply the most appropriate treatment 
for each patient. In these situations it is best if 
the sample is small in size, taken from a biopsy 
or even obtained by means of punction 
aspiration10. The purpose of this study is to 
compare the efficiency of methods of DNA 
extraction using Chelex-100 resin in comparison 
with the classic method of precipitation using 
organic solvents. Chelex resin acts as a 
chelating resin of metallic polyvalent ions that 
would act as catalysts in the rupture of DNA at 
high temperatures thus allowing for inhibition of 
PCR10,15. Previous studies show that the use of 
Chelex resin without proteinase K provides a 
quantity of DNA that is sufficient for amplification 
7. However, these studies also indicate some 
limitations regarding the size of the products that 
can  be  amplified. It might be possible to amplify  
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Table 1: Ratios of amplification of the studied samples with each one of the three methods. The asterisks indicate 
those samples that showed the presence of non-specific bands. 1 represents the cases that showed amplification and 
0 the cases in which it was not shown. In the case of oncogene INT2 non-specific bands were found using method C in 

244 cases while these were present in 21 cases for oncogene HST1 (70%). 

 
 
 
 

                                                  
AMPLIFICATION INT-2 

  
AMPLIFICATION HST-1 

No. of 
cases         

Amplification Method 
A 

Method 
B 

Method 
C 

Amplification   Method 
A 

Method 
B 

Method 
C 

 

101 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

 

 

1 

0 

1 

1 

1 

1 

1 

0 

0 

1 

0 

0 

0 

1 

1 

1 

1 

1 

0 

1 

0 

0 

1 

0 

0 

1 

0 

1 

1 

0 

 

15.6 

1.64 

2 

5.3 

3.1 

4.7 

5.6 

1.76 

1.85 

4.9 

1.2 

1.45 

1.36 

2.18 

7 

3.4 

7.52 

8 

1.84 

4.4 

1.36 

1.69 

3.15 

1.63 

1.58 

9 

1.26 

3.7 

2.7 

1.64 

 

 

15.8 

1.67 

2 

5.2 

3 

4.81 

5.66 

1.77 

1.89 

5 

1.2 

1.43 

1.35 

2.2 

7.2 

3.43 

7.57 

8.21 

1.86 

4.3 

1.37 

1.74 

3.23 

1.67 

1.56 

8.94 

1.31 

3.78 

2.8 

1.69 

 

 

13.7∗ 

1.58 

2* 

4.2* 

2.89* 

4.42* 

5.11* 

1.68 

1.75* 

4.61* 

1 

1.24* 

1.33* 

2.21* 

6.51* 

3.05* 

6.4* 

8.68* 

1.8* 

3.74* 

1.32 

1.6* 

2.67* 

1.59* 

1.54* 

8.1* 

1.27 

3.41* 

2.24* 

1.62* 

 

 

1 

0 

0 

1 

1 

1 

1 

0 

1 

1 

0 

0 

0 

0 

1 

1 

1 

1 

0 

1 

0 

0 

0 

0 

0 

1 

0 

1 

1 

0 

 

 

12.4 

1.52 

1.8 

5.4 

2.6 

3.9 

4.6 

1.51 

2.24 

5.1 

1.51 

1.62 

1.5 

1.65 

7.8 

2.9 

6.57 

6.1 

1.75 

3.6 

1.42 

1.65 

1.69 

1.59 

1.32 

7.8 

1.38 

4.1 

2.5 

1.84 

 

 

12.56 

1.56 

1.79 

5.61 

2.63 

3.98 

4.71 

1.5 

2.3 

5.26 

1.54 

1.65 

1.53 

1.68 

7.95 

3 

6.61 

6.31 

1.78 

3.68 

1.47 

1.7 

1.7 

1.6 

1.35 

8 

1.4 

4.07 

2.64 

1.83 

 

 

11.8* 

1.58 

1.77* 

5.21* 

2.67* 

3.72* 

4.66* 

1.44 

2.1* 

4.86* 

1.5 

1.64* 

1.5* 

1.61 

6.84* 

2.86* 

6.49* 

5.65* 

1.72* 

3.35* 

1.44 

1.64 

1.7* 

1.56* 

1.29 

7.12* 

1.36 

3.86* 

2.27* 

1.78 

 

 
Average 
 

  
3.75 

 
3.78 

 
3.44 

  
3.37 

 
3.44 
 

 
3.23 
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fragments of up to 650 base pairs in samples 
treated only with Chelex-100 resin and 
fragments of up to 1000 base pairs in those in 
which resin and digestion with proteinase K is 
used. All the fragments of DNA that were 
amplified in this paper were small in size (128-
188 base pairs) for which reason the application 
of the methods based on Chelex-100 resin did 
not present this technical difficulty. Some studies 
have made manifest a decrease in the 
amplification of fragments larger than 600 base 
pairs when samples stored with proteinase K 
were used, possibly due to a greater rupture of 
the DNA16.  

The coincidences in the results produced by 
methods A and B, despite not being described in 
fresh tissue samples, had been described 
though in blood cells17,18, material for forensic 
study4,6,19,20, microbiological samples21-23, solid 
tissue24,25, paraffinated tissue samples26, 

cervical tumour samples7 and even human 
saliva27.   

CONCLUSIONS 
 

We have proven that smaller quantities of 
tissue, equivalent to tissue samples, are needed 
when using  Chelex-100 resin. This is generally 
not possible when the samples are processed 
using method A. Furthermore, the labour 
intensiveness of the process, and the many 
steps it involves, make this protocol 
inappropriate/inadequate for routine and 
simultaneous application to a large number of 
cases. Our findings show a strong quantitative 
and qualitative correlation between methods A 
and B, which allows for faster and more efficient 
amplification studies to be carried out with these 
methods.  

Financed by the Foundation of Sanitary 
Investigations (97/1092). 

 
 

REFERENCES 
 
 
1.- Lench N, Stanier P, William-
son R. Simple non-invasive 
method to obtain DNA for gene 
analysis. Lancet 1988; 8599: 
1356-8. 
2.- Miller DN, Bryant JE, Madse 
EL, Ghiorse WC. Evaluation 
and optimisation of DNA extrac-
tion and purification pro-cedures 
for soil and sediment samples. 
Appl Environ Microbiol 1999; 
65: 4715-24. 
3.- Heller MJ, Robinson RA, 
Burgart LJ, TenEyck CJ, Wilke 
WW. DNA extraction by soni-
cation: a comparison of fresh,  
frozen, and paraffin-embedded 
tissues extracted for use in 
polymerase chain reaction 
assays. Mod Pathol 1992; 5: 
203-6. 
4.- Walsh PS, Metzger DA, 
Higuchi R. Chelex 100 as a 
medium for simple extraction of 
DNA for PCR-based typing from 
forensic material Biotechniques 
1991; 10: 506-13. 
5.- Zandotti C, de Lamballerie 
X, Guignole-Vignoli C, Bollet C, 
de Micco P. A Rapid DNA 
extraction method from culture 
and clinical samples. Suitable 
for the detection of human 
cytomegalovirus by the poly-
merase chain reaction. Acta 
Virol 1993;37: 106-8. 
6.- Ellegren H. Genomic DNA 
from museum bird feathers. In: 
Herrman B, Hummel S (eds.) 
Ancient DNA, New York: Sprin-
gler-Verlag 1994; pp 211-7. 

7.- Sepp R, Szabó I, Uda H, 
Sakamoto H. Rapid techniques 
for DNA extraction from routi-
nely processed archival tissue  
for use in PCR. J Clin Pathol 
1994; 47: 318-23. 
8.- Vignoli C, de Lamallerie X, 
Zandotti C, Tamalet C, de Micco 
P. Advantage of a rapid extrac-
tion method of HIV1 DNA 
suitable for polymerase chain 
reaction. Res Virol 1995; 
146:159-62. 
9.- Estoup A, Largiadèr CR, 
Perrot E, Chourront D. Rapid 
one-tube DNA extraction for 
reliable PCR detection of fish  
polymorphic markers and trans-
genes. Molecular Marine Biolo-
gy and Biotechnology 1996; 5: 
295-8. 
10.- Gill P, Kimpton CP, Sullivan 
K. A rapid polymerase chain 
reaction method for identifying 
fixed specimens Electrophoresis 
1992; 13: 173-5. 
11.- JP. Rodrigo, LA. García, 
PS. Lazo, S. Ramos, C. Suárez. 
PCR analysis of INT-2 onco-
gene amplification in  squamous 
cell carcinomas of the head and 
neck. Otolaryngol. Head Neck 
Surg. 1996; 115: 82. 
12.- Sambrook J, Fritsch EF, 
Maniatis T. Molecular cloning: A 
laboratory manual, 2ed. Cold 
Spring Harbor Laboratory 
Press, 1989: 9.16-9.19 pp. 
13.- Rodrigo Tapia JP, García 
LA, Sánchez Lazo P, Ramos S, 
C Suárez Nieto. EMS1 gene 

amplification correlates with 
poor prognosis in squamous cell 
carcinomas of the head and 
neck. Clinical Cancer Research 
2000; 6: 3177-82. 
14.- Giraffa G, Rossetti L, 
Neviani E. An evaluation of 
chelex-based DNA purification 
protocols for the typing of lactic 
acid bacteria. J Microbiol Me-
thods 2000; 42: 175-84. 
15.- Singer-Sam J, Tanguay RL, 
Riggs AD. Use of Chelex to 
improve the PCR signal from a 
small number of cells. Amplify-
cations 1989; 3: 11. 
16.- Wright DK, Manos MM. 
Sample preparation from para-
ffin.embedded tissues. In: Innis 
MA, editor. PCR protocols: a 
guide to methods and applica-
tions. San Diego: Academic 
Press, 1990: 153-6. 
17.- Attal J, Cajero-Juarez M, 
Houdebine LM. A simple me-
thod of DNA extraction from 
whole tissues and blood using  
glass powder for detection of 
transgenic animals by PCR. 
Transgenis Res 1995; 4: 149-
50. 
18.- Vince A, Poljak M, Seme K. 
DNA extraction from archival 
Giemsa-stained bone-marrow 
slides: comparison of six rapid 
methods. Br J Haematol 1998; 
101: 349-51. 
19.- Jung JM, Comey CT, Baer 
DB, Budowle B. Extraction 
strategy for obtaining DNA from 
bloodsatins for PCR  amplifica-

tion and typing of the HLA-DQ 
alpha gene. Int J Legal Med 
1991; 104: 145-8. 
20.- Vandenberg N, van 
Oorschot RA, Mitchell RJ. An 
evaluation of selected DNA 
extraction strategies for short 
tandem repeat typing. Electro-
phoresis 1997; 18: 1624-6. 
21.- de Llamballerie X, Zandotti 
C, Vignoli C, Bollet C, de Micco 
P. A one-step microbial DNA 
extraction method using 
"Chelex 100" suitable for gene 
amplification. Res Microbiol 
1992; 143: 785-90. 
22.- Muñoz C, Jane M, 
González-Cuevas A, Juncosa 
T, Gene A, Varea V et al. Eva-
luation of a simple rapid poly-
merase chain reaction (PCR) 
technique for the diag-nosis of 
Helicobacter pylori infection in 
child-hood. Enferm Infecc 
Microbiol Clin 1999; 17: 119-25. 
23.- Mohlenhoff P, Muller L, 
Gorbushina AA, Petersen K. 
Molecular approach to the 
characterisation of fungal 
communities: methods for DNA 
extraction, PCR amplification 
and DGGE analysis of painted 
art objects. FEMS Microbiol 
Letts 2001; 195: 169-73. 
24.- Panaccio M, Georgesz M, 
Hollywell C, Lew A. Direct PCR 
from solid tissues without DNA 
extraction. Nucleic Acids Res 
1993; 21: 4656. 
25.- Liu YS, Thomas RJ, 
Phillips WA. Single-step direct  



ACTA OTORRINOLARINGOLÓGICA ESPAÑOLA

 Acta Otorrinolaringol Esp 2004; 55: 139-144                                                                        145

PCR amplification from solid 
tissues. Nucleic Acids Res 
1995; 23: 1640. 
26.- Coombs NJ, Gough AC,  

Primrose JN. Optimisation 
of DNA and RNA extraction 
from archival formalin-fixed 
tissue. Nucleic Acids Res  

1999; 27: e12. 
27.- Ohhashi A, Aoki T, 
Matsugo S, Simasaki C. 
PCR-based typing of human 

buccal cell´s DNA extracted 
from whole saliva and saliva 
stains. Nippon Hiogaku 
Zasshi 1993; 47: 108-18

 


	MATERIAL AND METHODS
	Tumour samples and DNA extraction
	Method A
	Method B
	Method C

	RESULTS
	DISCUSSION
	No. of cases
	CONCLUSIONS
	ABSTRACT.pdf
	BASIC OR CLINICAL RESEARCH
	*SERVICIO DE ORL. **DEPARTAMENTO DE PEDIATRÍA. HOSPITAL CLÍNICO UNIVERSITARIO DE VALENCIA.
	
	ABSTRACT




	ABSTRACT.pdf
	CLINICAL RESEARCH
	*SERVICIO DE ORL. HOSPITAL CARMEN Y SEVERO OCHOA. ASTURIAS. **SERVICIO DE ORL. HOSPITAL CENTRAL DE ASTURIAS. INSTITUTO DE ONCOLOGÍA. UNIVERSIDAD DE OVIEDO. ***DEPARTAMENTO DE BIOLOGÍA MOLECULAR. INSTITUTO DE ONCOLOGÍA. UNIVERSIDAD DE OVIEDO.
	
	ABSTRACT




	ABSTRACT.pdf
	CLINICAL RESEARCH
	*SERVICIO DE ORL. HOSPITAL CARMEN Y SEVERO OCHOA. ASTURIAS. **SERVICIO DE ORL. HOSPITAL CENTRAL DE ASTURIAS. INSTITUTO DE ONCOLOGÍA. UNIVERSIDAD DE OVIEDO. ***DEPARTAMENTO DE BIOLOGÍA MOLECULAR. INSTITUTO DE ONCOLOGÍA. UNIVERSIDAD DE OVIEDO.
	
	ABSTRACT





