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1 Introduction.

The current strategies for mapping and sequencing are clearly not meeting the challenge of high-
throughput comparative genomics. Alternative and complementary strategies need to be devel oped,
and it is imperative now to find cost-effective and convenient methods that allow comparative
genomics projects to be undertaken by a wide range of |aboratories.

We develop a new robust and high efficient technique for large scale scanning of genomes in
complex multiorganisms mixture on a quantitative and qualitative basis. This comparative genomic
technique are currently effectively applying [1] in the area of sequencing of related bacterial strains
and species, in order to identify the genomic basis for differences in their biological properties,
particularly pathogenicity. Our approach allows analysis of complex microbial mixtures such asin
human gut and identification with high accuracy of a particular bacterial strain on a quantitative
and qualitative basis.

2 Method and results.

To achieve the aim of large scale scanning of microbial genomes we propose to create restricted
site tags (RST) set of a organism: databases containing specie’s short sequences surrounding
restriction sites - tags, of a particular rare cutting restriction enzymes. We introduced an
information value of arare cutting restrictases (with restriction site of eight base pairsin lengths
and more, Tab. 1, Fig. 1) and analyzed RST passports of all selected restrictases. Thus, a
comparison of 1 312 tags from available sequenced E. coli genomes, generated with the Notl, Pmel
and Sbfl restriction enzymes, revealed only 219 tags that were not unique. None of these tags
matched human or rodent sequences.

Restriction

enzyme Pmel Sbfl Pacl FspA Notl Sgfl SgrAl Sfl Sse2321 Ascl Fsel Swal

Score 625 495 37 355 225 225 215 165 16 14 13 -21

Table 1. Information value of recognition sites for rare cutting restriction enzymesin selected 70 microbial genomes.

Thus, RST set for a particular organism represents in fact a unique genomic fingerprint of this
specie or strain that is easy to generate. This distinctive feature of the method alows a
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discriminating different species and even strains from mixture of genomes. From the total DNA
fraction of a complex microbial system a total RST set is produced and sequenced. Then an
information about the original genomes mixture is extracting by comparison of the total set with the
fingerprints of known bacteria (with known genomes) using combinatorial chemistry. At the same
time it was shown that short sequences randomly taken from any bacterial genomes fall in clusters
when principal component analysis (PCA) is applied [2]. Due to this fact we can suggest the
potential of our method to discriminate even between unknown (unsequenced) species.

Inf.value
10000

1000

MNumber of sites

0.1

5 8¢ 28R TR EBMEERE 32 820 B EEREED L

EB 2EB8QEITEIE 0l 8 £ % E28 55 28E55E5 3 &z
’x’,E'gEE,N,“‘-ﬂ,“..s'g;lgg%§,|E'EE,Z._§|:|§§§§5§-5%-,3‘:5%5_._”“,
$33388°0888 282303888 fiE838 38508582 —pm
gt%Eﬁ%o'ﬁ'azl§m'§z:gn°.§'3§§353m|_§£:|u'§5=',§2§ e
ggesc 38588 23ecR 88 i e sl s
335155gE,$i§_0830|§ms-”Sg%e@{i%ssiggo 27 =50
SEdfEEs s ot JEiErNeeds i aed o
SR EEENEE 5€E§z B0 858885494 2§E H - SgrAl
2 8 2 28 2 E g 2 | X g PEr g gc & §E e

iz gz 33 § £¢€ 2 Eg@gd F —— Sse2321
[ z =z o 3 8 5 @ 25 2 E B

| i 8 & h v g =

2 dg & 3 g g

= & & & 5

Figure 1. Schematic distribution of recognition sites for rare cutting restriction enzymes in selected completely
sequenced bacterial genomes.

The procedure for generating tagged sequencesis easily realized experimentally and can be adapted to
any rare cutting restriction enzyme. We demonstrated experimentally that the Notl tags comprising 19
bp of sequence information could be successfully generated using DNA isolated from intestinal
samples. Such Notl passports alow the discrimination between closely related bacterial species and
even strains. Therefore the approach allows analysis of complex microbial mixtures such asin human
gut and identification with high accuracy of a particular bacterial strain on a quantitative and
qualitative basis.

The remarkable advantage of our method verified on microbial systemsisthe ability to identify even
strain composition. This gives the opportunity of identifying faint differences between relative
organisms, e.g. pathogenic islands.
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