METHOD FOR DEVELOPMENT OF STRAIN-SPECIFIC PCR PRIMERS BASED ON AFLP
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Introduction. One L. bulgaricus strain was selected with
anti-inflammatory properties towards intestinal epithelium
cells. The strain demonstrated satisfactory capability to
survive in gastro-intestinal tract. Because of the probiotic
properties are strain-specific, the use of reliable and
discriminative molecular methods for characterization is
very important.

The objective of this work is to present a method for
development of strain-specific DNA markers, as well as
AFLP genotyping for L. bulgaricus strains with satisfactory
discriminative power and reproducibility.

Methods. AFLP genotyping was based on digestion of
DNA with enzymes Xho | and Taq |, specially designed
adapters, preselective and selective PCR primers (1, 2).
The first stage of the process of strain-specific marker
development was preparative AFLP for the probiotic strain
L. bulgaricus with initial DNA quantity of 1 ug. A set of
selective AFLP processes was performed using different
combinations of selective nucleotides. The received AFLP
fragments were used for preparation of AFLP library by
the help of cloning kit (Promega) (3). The produced DNA
arrays from AFLP fragments were hybridized with
hydrolyzed DNA mix from 70 different L. bulgaricus
strains. The combined DNAs were hydrolyzed by the
same endonucleases used in AFLP — Xho | and Taq I. The
received hydrolyzed DNA fragments were labeled with
Cy5 dye (Amersham) as it was explained by the producer.
The AFLP fragments which corresponded to those wells
where the fluorescence signal was zero were selected for
confirmation of their strain-specificity by hybridization on
the individual DNA spots from many different L. bulgaricus
strains. The strain-specificity of the selected AFLP
fragments was confirmed by hybridization towards DNAs
from large group of L. bulgaricus strains. After sequencing
of the non hybridizing fragments, PCR primers with strain
selectivity were developed.

Results. AFLP  technigue  demonstrated high
discriminative potential for typing of L. bulgaricus strains,
as shown on Figure 1. AFLP derived ampliphicants were
used successfully as a source of strain-specific
hybridization probes towards one probiotic L. bulgaricus
strain, and subsequently, based on their specific
sequences - for design of strain-specific PCR primers. The
specificity was confirmed among 70 L. bulgaricus strains.
In order to study the strain-specificity of certain AFLP
fragment it is necessary to prove the uniqueness of the
fragment towards DNA from many strains of the same
bacterial species. Searching such fragment we used
DNAs from 70 different L. bulgaricus strains which were

hydrolyzed with the same enzymes — Taq | u Xho |
because other enzymes could break strain-specific
sequences. If certain AFLP derived fragment from the
targeted strain contains strain-specific sequence it will not
hybridize with any DNA fragment derived from the other
strains. Thus, in the corresponding well in the DNA arrays,
containing AFLP fragments ,the fluorescence signal will be
zero. The fragments demonstrating a lack of any
hybridization signal were selected for further evaluation of
their specificity. Following the upper procedure, five strain-
specific fragments for the selected probiotic L. bulgaricus
strain were found and the strain-specificity was confirmed
by dot-blot hybridization. The lack of any hybridization with
dot-blotted DNAs from other L. bulgaricus strains was
clearly demonstrated. Simultaneously, the selected strain-
specific fragment proved strong hybridization signal with
DNA from the probiotic L. bulgaricus strain.
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Fig.1 AFLP of different L. bulgaricus strains, silver staining. Line P —
probiotic L. bulgaricus strain; line M — DNA marker 100 bp ladder.

Conclusions. The developed method for strain-specific
DNA markers and PCR primers could be applied to every
strain with beneficial properties. The developed specific
DNA probes and PCR primers could be applied to
evaluate the presence of certain strain with probiotic
properties in complex microbial matrixes.
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