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1. INTRODUCTION

The first unique feature of DNA that was recognized as having taxonomic importance was its
mole percent guanine plus cytosine content.!) Among the bacteria, the mol% G+C values
range from 25-75 and the value is constant for a given organism. Closely related bacteria

have similar mol% G+C values. However, it is important to recognize that two organisms
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that have similar mol% G+C values are not necessarily closely related; this is because the
mol% G+C values do not take into account the linear arrangement of the nucleotide in the
DNA. During the controlled heating of a preparation of double-stranded DNA in an
ultraviolet spectrophotometer, the absorbance increases by ~ 40%. This is due to the
disruption of the hydrogen bonds between the base pairs that link the two DNA strands. The
temperature at the midpoint of the curve obtained by blotting temperature versus absorbance
is called “melting temperature,” or Tr,. The Ty, is correlated in a linear manner with mol%
G+C of content of the DNA.?! The higher the Ty, the higher the mol% G+C of the DNA.F!

2. MATERIALS AND METHODS
Isolation and identification of bacteria
Refinery description,bacterial isolation and identification were previously described

elsewhere.[

Determination of G+C %:

Extraction of genomic DNA: Genomic DNA was extracted from 15 unknown bacterial
isolates and standard strain of E. coli mj83 (the mol % G + C of the DNA is: 50.9) as control
by the salting-out method of Pospiech and Neumann[5] that modified by Kieser[6]. Bacterial
cultures were grown in 100 ml Brain Heart Infusion broth with rotating and precipitated at
8000 r.p.m. for 12 min at 4°C. Samples were resuspended in 5 ml SET buffer (75 mM NaCl,
25 mM EDTA pH 8, 20 mM Tris pH 7-5). 300ul Lysozyme (30mg ml™ concentration) was
added and samples were incubated at 37 °C for 80 min. with shaking. 600ul SDS (10% wi/v
final concentration) then added and samples were incubated at 55°C for 1:50 h, 2 ml of 5 M
NaCl was added; the samples were mixed and allowed to cool to less than 37°C. Chloroform
(5 ml) then added and the samples were incubated at 4°C for 30 min with shaking. Cell
debries was precipitated by centrifugation at 4500 r.p.m. at 4°C and supernatants transferred
to a 15 ml tube. DNA was precipitated with 0-6 vol. 1 sopropanol at -20 °C for 18 min and
recovered by centrifugation at 8000 r.p.m. for 15 min. DNA pellets were left to dry then re-

suspended by 100 pl warm sterile distilled water.

Estimation of DNA concentration: The concentration was calculated from the optical
density at 260 nm using UV-Visible Spectrophotometer and TE buffer as a control solution
according to the following equation:

Unknown pg/ml = 50 pg/ml x Measured A260 nm x Dilution factor.!”!
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Determination of DNA purity: Purity of isolated DNA was measured by dividing the
absorbance value of diluted sample at 260 nm on the absorbance value at 280 nm.®!

Determination of T,: DNA was carefully dispersed in distilled water, and the thermal
denaturation curve was determined stepwise by using an adjustable water bath, the
temperature of the DNA solution was measured by using a thermometer placed in the liquid.
A few temperature measurements versus absorbance readings were made by the UV
Spectrophotometer (Aquareius, Germany) till reaching the melting temperature (T ).!

The %G+C was calculated from the equation

%G+C = 2.44 (T, - 69.4).7

3. RESULTS AND DISCUSSION

Determination of the mol% G+C values of Bacterial DNA

DNA preparation was tested for purity and concentration because when working with DNA,
it is often important to know its concentration, and to prepare a concentration ranges between
5 — 20 pg/ml for each tested sample suitable for measuring melting temperature. The easiest
means for determining DNA concentration is through spectrophotometric analysis. Since
nitrogenous bases absorb UV light, the more concentrated the DNA solution, the more UV
light it will absorb a wave length of 260 nm with use of TE buffer. The concentration of pure
double-stranded DNA with an Azgo of 1.0 is 50ug/ml. Thus, the following formula was used
to determine the DNA concentration of a solution.

Unknown (pg/ml)/ Measured Azso = 50 (pg/ml)/ 1.0 Aggo.tY

Calculation of DNA purity was done by measuring the ratio Aso/Azs0. The most common
purity calculation is the ratio of the absorbance at 260 nm divided by the absorbance at 280
nm. Good-quality DNA will have a ratio of 1.7-2.0. A reading of 1.6 does not render the
DNA unsuitable for any application, but lower ratios indicate more contaminants are

present.[*?]

Table 8 shows the DNA concentration, purity, melting temperature and correlating mol%
G+C values for the strains tested. Five samples were with high purity ranged between 1.7-
1.97, eight samples showed a purity between 1.51- 1.61, two samples were 1.05 and 1.11 and
one was 2.5. According to Oswald™ a good quality of DNA samples should have a Azgo/Azso
ratio of 1.7- 2, but since the sensitivity of different techniques to these contaminants varies,

these values should only be taken as a guide to the purity. If the quotient is between 1.8- 2,
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the purity is 70 -95%, indicating highly purified DNA. If a sample has an Ao / Aggo OF

less than 1.8, it is usually considered to be contaminated by protein.

Both DNA and RNA absorb maximally at 260 nm, while most proteins absorb strongest at
280 nm. However, most proteins can absorb strongly at 260 nm (the absorbance varies,
depending on the protein). Thus, it can be difficult to accurately measure the concentrations
of DNA, RNA and protein in complex mixtures and they will contribute to an increased Azso/
Augo reading leading to an overestimation of the DNA concentration. 3]

The first unique feature of DNA that was recognized as having taxonomic importance was its
mole percent guanine plus cytosine content (mol% G+C).1*! In the current study, mol% G+C
values were initially determined by thermal denaturation method. During the controlled
heating of a preparation of double-stranded DNA and measuring of absorbance in ultraviolet
spectrophotometer, the absorbance increases by ~ 40%. This is due to the disruption of the
hydrogen bonds between the base pairs that link to the two DNA strands. The temperature at
the midpoint of the curve obtained by blotting temperature versus absorbance is called
“melting temperature,” or Tr,. The Ty, is correlated in a linear manner with mol% G+C of
content of the DNA.[? As shown in the table 8, mol% G+C value along with biochemical
tests carried out for each isolate was compared with Tables of Bergey’s Mannual of
Systematic Bacteriology™! and so, isolates were classified. For standard strain of E. coli the
mol% G+C value measured was 50.3 while it was 50.9. This might be because of the
temperatures used in this study did not include the decimal parts of centigrade. The highest
mol% G+C value were recorded for Micrococcus nishinomiyaensis reached 67.3% which
agreed with Kocur, et al® who found 32 isolates of Micrococcus nishinomiyaensis have
mol% values of the G+C content in DNA ranged from 66.4 to 71.1% (average, 68.8%). The
G+C content of the DNA for seven strains was high as 57.6%, 58.8% and 60.0% (average,
58.8%) those were classified as Stomatococcus mucilagenosus. The results agreed with what
was found by Bergan and Kocur®” who studied Stomatococcus mucilagenosus, probably a
normal inhabitant of the mouth and upper respiratory tract of humans, with guanine-plus-
cytosine content of its deoxyribonucleic acid varies between 56 and 60 mol%. The mol%
G+C values determined for Actinomyces israelii, Rhodococcus equi, Eikenella corrodens,

and Aerococcus viridans were 62.5%, 58.8%, 56.4% and 36.8%, respectively.

According to Bergey’s Mannual of Systematic Bacteriology!**® the mol% of G+C for DNA

of these organisms is as follows: Actinomyces israelii (57- 65)%, Rhodococcus equi (56-
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60)%, Eikenella corrodens (56- 58)%, and Aerococcus viridans (35- 40)%. The three
oxidative isolates that showed low purity of DNA also showed unstable readings of UV
absorbance at 260 nm, so that it was difficult to find the correct T, for each of them. This
might be due to presence of pollutants which interact with the absorbance of DNA at 260 nm

or incorrect preparations.

Table 8.Determination of DNA concentration, purity, melting temperature and correlating mol% G+C

values

Sample 2'20 A280 | A 260/ A 280 DN@ /c;c:nc. T Gofc Bacterial species
control | 0.376 | 0.201 1.87 18.80 90.0 50.3 | E. coli mj83
H1 0.169 | 0.109 1.55 08.45 93.5 58.8 | Rhodococcus equi
Micrococcus
H5 0.260 | 0.144 1.80 13.00 97.0 67.3 nishinomiyaensis
RS | 0.208 | 0.129 1.61 1040 | 940 | 600 | Stomatococcus
mucilagenosus
R22 | 0.577 | 0.339 1.70 28.85 92.5 56.4 | Eikenella corrodens
R70 0.414 | 0.163 2.54 20.70* * * Still unknown strain
R71a | 0.103 | 0.059 1.75 05.15 84.5 36.8 | Aerococcus viridans
R98a | 0.092 | 0.060 1.53 04.60 95.0 62.5 | Actinomyces israelii
R117 | 0.427 | 0.385 1.11 21.35* * * Still unknown strain
R119 | 0.214 | 0.111 1.97 10.70 93.0 57.6 | S. mucilagenosus
R122 | 0.213 | 0.138 1.54 10.65 94.0 60.0 | S. mucilagenosus
R123 | 0.211 | 0.140 1.51 10.55 93.5 58.8 | S. mucilagenosus
R167 | 0.220 | 0.139 1.58 11.00 94.0 60.0 | S. mucilagenosus
R175 | 0.207 | 0.136 1.52 10.35 93.0 57.6 | S. mucilagenosus
R179 | 0.210 | 0.136 1.54 10.50 93.0 57.6 | S. mucilagenosus
R180 | 0.572 | 0.544 1.05 28.60* * * Still unknown strain

* error value was read by instrument
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4. CONCLUSIONS

The mol% of G+C for DNA of these organisms is as follows: Actinomyces israelii (57- 65)%,
Rhodococcus equi (56- 60)%, Eikenella corrodens (56- 58)%, and Aerococcus viridans (35-
40)%. The three oxidative isolates that showed low purity of DNA also showed unstable
readings of UV absorbance at 260 nm, so that it was difficult to find the correct T, for each
of them. This might be due to presence of pollutants which interact with the absorbance of

DNA at 260 nm or incorrect preparations.
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