Dissimilarity between Human and Bacterial DNA
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INTRODUCTION

The evolutionary origins of human DNA are expressed
in the fact that some 20 per cent of it is identical with
the DNA of other mammals, 8per cent with that of
birds and 5per cent with that of fish (Bolton et al.,
1964; Hoyer et al., 1964). A search for possible remnants
of the bacterial genome in human chromosomal DNA by
DNA-hybridization is complicated by the greatly unequal
size of their genome; the human genome contains about
3.5x% 10° nucleotide pairs, whereas the bactcrial genome,
for example, that of Escherichia coli, has only some 5x
10 nucleotide pairs. If any similarity exists it will there-
fore involve less than 0.2 per cent of the human geno-
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below the sensitivity of the DINA-agar column method
as was employed by McCarthy and Bolton (1964).
In these conditions no similarity has been found
between labeled DNA from Hela

DNA (Hoyer ef al., 1964).
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This appreach can be refined by (1) reversing the
situation and labeling the DNA of the smaller genome
(the bacterial DNA); (2) saturating any homolcgous
sites which may exist on the human DNA by using a
ten-fold or twenty-fold excess of labeled fragments of
bacterial DNA; (8) using as much human DNA as
possible on the agar, if possible in the milligram range;
(4) measuring complete homology with normal bacterial
DNA of the same strain in amounts equimolar with those
of the human DNA (and thus 600 times lighter than the
human DNA); and (5) determining the absorption of
the labelled DNA on agar alone.

MATERIALS AND METHODS

For the preparation of #*C-DNA from Xanthomonas
pelargonii, the cells were grown for 8 days at 25°C in
a medium containing 4C-uracil, of which the composition
was 1% reptone(Difco), 1% beef extract, 1.5% sodium
chloride, and 2.59 agar. This medium was selected for
low production of polysaccharides. DNA was prepared
according to Marmur (1961). Ordinary Hel.a DNA was
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obtained through the courtesy of Department of Virology,
Faculty of Medicine, State University, Gent, Belgium.
Donated HelLLa DNA was repurified by removing the
proteins and RNA through the repeated precipitation of
DNA with ethyl alcohol and ribonuclease treatment.

DNA-agar gels from the HeLa DNA was prepared
by the method of Bolton and McCarthy (1962). The hot
solution of sheared, single-stranded DNA was mixed with
a hot solution of agar and the mixture was chilled quickly
in ice-water. The resulting slab of DNA-agar gels was
forced through a screen and then reduced to granules.
The agar-gels particles were thoroughly suspended in 2
% SSC buffer (1 xSSC buffer, 0.15M NaCl plus 0.015
M trisodium citrate, pH 7.0).

We used pure sheared denatured “C-DNA from Xan-
thomonas pelargonii (specific activity 640 cpm/pg) prepared
as described above. One gram of moist agar-gel contained
about 600 g HelLa DINA. In a series of experiments 10
-114 pg of bacterial ¥C-DNA was incubated with an
eighteen-to thirty-fold excess (by weight) of HeLa DNA
embedded in agar corresponding to a molar ratio bacter-
ial DNA of 12-20:1. Hybridization and DNA-column
elution was carried out according to the method of Me-
Carthy and Bolton (1964). A variety of concomitant
controls with HeLa-free agar in the same conditions were

carried out.
RESULTS AND DISCUSSION

The results of several experiments are summarized in
Table 1. In both sets (with and without HeLa DNA)
of experiments the amount of “C-DNA absorbed ranged
between 150-340 cpm out of the 6, 400~73, 000 cpm added;
no significant differences existed between the MC-DNA
bound to HeLa DNA agar and the amount absorbed to
the agar alone. Control experiments in which normal
denatured Dbacterial DNA from the same strain were
substituted in equimolar amounts for the Hela DNA
(5-10 per cent of the 1¥C-DNA), the hybridization ranged
from 750 to 1, 280 cpm. Although the hybridizatien experi-
ments by the method of DNA-agar are useful for the
estimation of DNA homology amongst organisms, its
sensitivity is not sufficiently high to detect the DNA
homology of less than 5 per cent.

No homology between human and bacterial DNA was

detected. If homology exists at all, it can be estimated
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from the sensitivity of the method and assuming some
1,000 nuclectide pairs per cisiron, that not more than
2% 105 base pairs or 200 bacterial cistrons would be pre-
served in human DNA, corresponding to less than 0.01

per cent of the total human genome.

Table 1. Xunthomonas pelargonii WC-DNA bound to
Hela-DNA. 3.65g of Hela DNA-agar containing
1,990 pg was incubated with 114 pg of X. pelargonii ¥C-
DNA for 16 hours at 60°C. The values are the average

from four experiments.

DNA in agar of, MC-DNA fragments bound

2.641.4

HeLa
| X. pelargonii 2.442.2
Contro agar alone 2.441.7
SUMMARY

An attempt was made to estimate the possible hemology
between human and bacterial DNA by the method of
DNA-agar gel hybridization. HelLa DNA was embedded
in the agar and “C-DNA Xanthowonas pelargonii. Was
used as bacterial DNA for the sheared fragments.

No homology between human and bacterial DNA was
detecied. If homology exists at all, it can be estimated
from the sensitivity of the method and assuming some
1,000 nucleotide pairs per cistron, that not more than 2
« 105 base pairs or 200 bacterial cistrons would be pre-
served in human DNA, corresponding  to less than 0.01

per cent of the total human genome.
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