ISSN 1068-3674, Russian Agricultural Sciences, 2007, Vol. 33, No. 2, pp. 123-124. © Allerton Press, Inc., 2007.
Original Russian Text © V.I. Semenikhin, S.A. Yurik, D.A. Khuzin, 2007, published in Doklady Rossiiskoi Akademii Sel’skokhozyaistvennykh Nauk, 2007, No. 2, pp. 43—44.

VETERINARY

SCIENCE

Genetic Polymorphism of DNA of Fusobacterium necrophorum
Cultures According to RAPD Analysis Data
V. I. Semenikhin?, S. A. Yurik¢, and D. A. Khuzin®

4Siberian and Far Eastern Experimental Veterinary Science Institute, Novosibirsk oblast, 630501 Russia
bFederal Center of Toxicological and Radiation Safety of Animals, Kazan, 420075 Russia

Recommended by A.S. Donchenko, Academician of the Russian Academy of Agricultural Sciences
Received May 17, 2006

Abstract—Dendrograms constructed from the RAPD analysis data are consistent with the results of biological
investigations and reflect more completely the degree of similarity of cultures from different territories. Inves-
tigations of genomic polymorphism of pathogens of bacterial infections can be used for determining regularities
of the occurrence and circulation of epizootic strains in herds as well as for revealing variability of microorgan-

isms under the effect of various factors.
DOI: 10.3103/S1068367407020176

It is known that RAPD makers are used for genetic
mapping and analyzing processes of hybridization and
introgression in populations, species identification, and
establishing phylogenetic ties and taxonomic relations,
and are also used in searching for markers closely
linked with morphological and economically valuable
genes of crop plants. RAPD markers have Mendelian
inheritance, as a rule, of the dominant type [1]. The
method of RAPD markers makes it possible to obtain a
large number of markers scattered throughout the entire
genome; therefore, such markers are convenient for
constructing genetic maps [1, 2] or linkage maps with
quantitative trait loci, i.e., loci of economically valu-
able properties. The results of using RAPD-PCR for
genetic typing of Fusobacterium necrophorum cultures
are given in the present work.

METHODS

In the work we used Fusobacterium necrophorum
cultures nos. 8, 2, 12, 16, 19, 20, 22, 34, 37, and 41.
Genomic DNA of the bacteria was obtained by means
of proteolytic enzymes, subsequent extraction with a
phenol—chloroform mixture, and precipitation with eth-
anol [3].

Amplification of DNA was carried out in a 25-pl
reaction mixture. In the work we used 10-bp “arbitrary”
primers constructed after analyzing the nucleotide
sequences of leukotoxin and proteins of F. necropho-
rum membrane published in the NCIBI/GenBank.
Chemical synthesis of primers nos. 38/1, 60, and 61 for
Fusobacterium was accomplished in the Natural Com-
pounds Chemistry Department of the Vektor State
Virology and Biotechnology Scientific Center. During
conduction of RAPD-PCR, the value of Tm was
changed depending on the energy of the primer. The

reaction products were visualized by electrophoresis in
1.5% agarose gel with ethidium bromide. Documenta-
tion was done on Mikrat-300 photographic film.

For statistical analysis, binary matrices were compiled
for each of the primers and used for constructing dendro-
grams by the cluster analysis method (STATISTICA 6).
As a result a dendrogram of genetic distances was
obtained.

RESULTS AND DISCUSSION

Fragments characteristic for the majority of the
investigated isolates were revealed as a result of analyz-
ing the RAPD spectra obtained by means of primer
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Fig. 1. RAPD spectra of amplified DNA of F. necrophorum
isolates obtained by means of primer no. 38/1: /—no. 2;
2—mno. 8TS; 3—mno. 9; 4—no. 12; 5—no. 16; 6—no. 19;
7—no. 20; 8—no. 22; 9—no. 34; 10—no. 40; 11—no. 41;
12—no. 2B; (M) pUC18/Alul.



124

SEMENIKHIN et al.

Isolates

12 11

11} (a) 10‘ (b)

10+ B

o or

8k 81

7 Tr

6 6

50 5k

4t 4t

3L 3+

2+ 2+

L T =
0 2034412B4022 9 8 12 2 19 16 0 3437 8 2713 1219 2 41 17 1

Fig. 2. Dendrograms of F. necrophorum isolates constructed from the results of RAPD analysis with primers no. 38/1 (a) and nos. 60

and 61 (b).

no. 38/1 synthesized on the basis of the nucleotide
sequences of F. necrophorum leukotoxin (Fig. 1). The
genetic distances between isolates were determined by
the cluster analysis method. Two main clusters are dis-
tinguished on the dendrogram (Fig. 2a): the first
includes isolates nos. 9, 8, 12, 2, 19, and 16; the second,
nos. 41, 2B, and 40. Separate clusters contain nos. 20,
22, and 34. Consequently, the investigated group of iso-
lates of the given species of microorganisms was heter-
ogeneous with respect to the investigated leukotoxin in
spite of morphological similarity. Experiments con-
ducted on white mice also revealed a different effect on
the animals: dry necrosis of subcutaneous tissues or
paralysis of limbs, or emaciation and paralysis of limbs.

On conducting RAPD analysis simultaneously with
primers no. 60 and no. 61 selected on the basis of the
nucleotide sequences of membrane protein, the follow-
ing genetics distances were determined among the
investigated isolates (Fig. 2b). Two main clusters were
distinguished on the dendrogram: the first contained
isolates nos. 19, 2,41, 17, and 1 and the second, nos. 8,
27, 12, and 13. Individual clusters contained nos. 34
and 37.

Each of the main clusters (Fig. 2a, 2b) represents a
mixed group. Thus, the degree of similarity (Fig. 2a,
primer no. 38/1) between the main clusters is at the 42—
54% level, which indicates a considerable polymor-
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phism between isolates of the given sample with
respect to pathogenicity. The level of similarity of the
two main clusters (Fig. 2b) obtained by means of prim-
ers nos. 60 and 61 is 45-63%. Since these primers were
selected on the basis of nucleotide sequences encoding
membrane proteins and they mainly perform the same
functions in anaerobes of different species, the similar-
ity between isolates of the main clusters is higher.

Consequently, the dendrograms constructed from
the results of the RAPD analysis are consistent with the
results of biological investigations and, in our opinion,
reflect more completely the degree of similarity of
cultures from different territories. Investigations of
genomic polymorphism of pathogens of bacterial infec-
tions can help in determining regularities of the occur-
rence and circulation of epizootic strains in herds and
can also reveal variability of microorganisms under the
effect of various factors.
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