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Abstract

There are general features of chromosome dynamics, such as homologue recognition in
early meiosis, which are expected to involve related sequence motifs in non-coding
DNA, with a similar distribution in different species. A search for such motifs is
presented here. It has been carried out with the CONREPP program. It has been found
that short alternating AT sequences (10-20 bases) have a similar distribution in most
eukaryotic organisms, with some exceptions related to unique meiotic features. All
other microsatellite and repeat sequences vary significantly in different organisms. It is
concluded that the unique structural features and uniform distribution of alternating AT
sequences indicate that they may facilitate homologous chromosome pairing in the early
preleptotene stage of meiosis. They may also play a role in the compaction of DNA in

mitotic chromosomes.
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1. Introduction

1.1. Microsatellite frequency in genomes

Non-coding DNA is very variable in sequence, even when closely related species are
compared. Hidden in this variability there are regions which are important for the
function of genomes. Comparison of non-coding DNA in different genomes will help to
determine if there are some motifs which are conserved in different species, even if an
exact sequence conservation is not present. Some of these common sequences might
play a general role in chromosome structure and function. It appears from the results
presented in this paper that alternating AT motifs may play such a role.

In a previous study it was found [1] that alternating AT sequences (microsatellites) were
present in a similar amount in non-coding regions of most eukaryotic genomes. There is
no other repeat sequence with this general presence in practically all eukaryotic
genomes. Their distribution is analysed in this paper in several species, which differ in
the amount of non-coding DNA. The general occurrence of alternating AT motifs, as
well as their unique structural properties, suggests that they may play a significant role
in chromosome structure. It will be shown that they could be involved in homologous
chromosome recognition in meiosis.

Other microsatellite motifs vary much more in different species [1]. Sequences of three
or more bases vary enormously in different organisms: they do not appear to be likely
candidates for a common role in all species. Among repeats of shorter motifs, C/G and
CG are practically absent in most cases. The AC/GT and AG/CT motifs also differ
significantly in frequency, over one hundred fold in some cases. Adenine repeats are
frequent in most species, with the striking exception of Trypanosoma brucei, which has
very few of them. However adenine sequences are already known to play a significant

role in chromosome structure and in the control of gene expression.

1.2. Unique structural properties of alternating AT sequences

Alternating AT sequences are polymorphic. Due to their intrinsic palindromic sequence

they may form cruciform structures. At the base pairing level, they may show both



standard Watson Crick and Hoogsteen forms [2, 3]. Mixed structures with both pairing
systems have been recently described [4]. Even in standard B form duplexes, they show
a unique alternation of low twist TA and high twist AT steps [2]. They also have a
narrow minor groove, as it is found in all A/T sequences.

It should be noted that even short alternating AT sequences are absent from DNA
signals for specific proteins (restriction enzymes, repressors, transcription factors,
regulators, etc.), with a few exceptions to be discussed below. On the other hand, A+T-
rich regions are present in matrix attached regions (MARs, reviewed in reference 5) and
are the targets for interaction of HMGA proteins [6]. They also appear to be present in
the axis of metaphase chromosomes [7]. In all the cases just mentioned, the sequences
are not alternating, contain short A-tracts and may involve some C/G bases.
Furthermore, alternating AT sequences have a labile structure: the AT duplex is easily

destabilized and unpairs under torsional stress [8, 9].

2. Methods

Sequence data were downloaded from Genbank [10]. They were analyzed with the
program CONREPP [11]. It has been briefly discussed elsewhere [12]. The program
allows a search of the most frequent short sequences (up to 14 bases) in any whole
genome, chromosome or DNA fragment. It also provides a table and a graphical
representation of the position of individual short sequences in chromosomes.

The chromosomes used in this study cover a wide biological range, from protozoa and
yeasts to higher eukaryotes. All their genomes have been fully sequenced, with the
exception of the honey bee, included for its lower CG% among the pluricellular

eukaryotes.

3. Resaults

3.1. Average features in different genomes



The distribution of the (AT), motif (with n> 5) in individual chromosomes of different
eukaryotic species is given in Table 1. It has been abbreviated AT5+ throughout the
text. Their exact position and statistical distribution for some cases are given in the
supplementary data. When two neighbouring AT5+ motifs were found at a short
distance, less than 500 bases, it was considered that they formed a single motif. This
procedure had a significant effect only in the case of human chromosomes, it increased
the average length given in Table 1 by about 50%. The AT5+ motifs appear to be
randomly distributed throughout the chromosomes, as it is apparent in Fig. 1. The
average frequency of occurrence of AT5+ motifs in all the cases studied is about 100-
200 times larger than expected from a statistical point of view. It should be noted that
this motif does not appear frequently in exons, in part because it codes for Ile-Phe
repeats, which are unusual in proteins. In fact, in all the cases given in Table 1, less than
2% occur in exons. Occasionally long AT repeats are found in some species [1], which
may have over 100 bases. However most of the occurrences given in Table 1 are in the
range AT5-AT10, usually over 90%. The distribution of repeat frequencies in Table 1 is
given as the average length of genome sequence which contains a single motif with at
least five consecutive AT units. No correlation with CG% is apparent. Note that in the
eukaryotic genomes shown in the table (including Dictyostelium discoideum, which has
a high percentage of A,T in its genome) this length varies between 8700 and 51000
bases, with some significant exceptions to be discussed below. The numbers in Table 1
will vary significantly if the length of the AT region is changed by a small amount to
AT4 or AT6, for example. Different organisms might require different sizes of the
alternating AT motif. Also occasional point mutations might be tolerated, in particular if
they maintain the RY alternation.

Chromosomes are rather uniformly covered by the AT5+ motifs, although a few gaps
are present, as shown in Fig. 1. Coverage is uniform, in the sense that AT5+ motifs are
present throughout the genome. However it is not regular, the distance between AT5+
motifs does not follow a standard distribution around the mean values given in Table 1.
Instead the distribution is biased towards short distances: it approximately follows an
exponential distribution, as shown in detail in the supplementary data. Furthermore
there are a few cases in which the distance among neighbour AT5+ motifs is
significantly greater than the average value. Most of the large distances are due to the
presence of either unsequenced regions or particular structures (centromeres, telomeres,

etc.).
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An apparently anomalous situation is found in Apis mellifera, which presents a higher
density of AT5+ motifs. However, if we assume a longer signal in this species, such as
ATI10, then the density of motifs is 25269 bases, similar to the other cases. It should
also be mentioned that a detailed map of microsatellite distribution in honeybees is
available [13]. It also shows an uniform distribution, as found by us in other species

(Fig. 1 and supplementary data).

3.2. Caenorhabditis elegans

This species presents a particular interest and will be analysed in more detail. Besides
microsatellite sequences, its genome contains many frequent short repeated sequences
[12, 14], but all of them show a low frequency in the centre of the chromosomes. Such
repeated sequences appear to be required in order to maintain synapsis in meiotic
chromosomes [14]. Terminal poly-guanine sequences may also play a role [15]. In
contrast, the distribution of the AT5+ motif is rather uniform throughout the whole
chromosomes (shown in Fig. 1). Also the X chromosome, which has very few repeated
sequences, has a distribution of ATS5+ motifs similar to chromosome I. Thus the
distribution of AT5+ motifs is similar to that found in other organisms and differs from
the usual terminal distribution of repeats typical in C. elegans. However it should be
noted that the average distance between neighbouring motifs is appreciably longer than

in most of the other species, as shown in Table 1.

3.3. Exceptions related to unusual meiotic features

Inspection of Table 1 shows that there are two extreme cases: Plasmodium falciparum,
with an extremely high density of AT motifs, and Cyanidioschyzon merolae, with a very
low density. In the latter species half of the chromosomes have no AT5+ motif. These
anomalies might be related to their unique chromosomal features. Both species lack
chromosomal axes. In both cases mitosis occurs with chromosomes which are not
condensed. Furthermore it appears that C. merolae only divides in the haploid state,
meiosis has not been described. P. falciparum usually reproduces in the haploid state,
meiosis only occurs at a specific stage of the complex life cycle of this organism. Then
meiosis is extremely fast, contrary to what is found in most species [16]. It appears that
P. falciparum has a unique meiotic mechanism. Also in P. falciparum no H1 histone has

been detected.



3.4. Correlation with nucleosome positions in yeast

It would be of interest to determine if there is any correlation of the distribution of
AT5+ motifs with nucleosome positions. An overall comparison does not appear
warranted at this time, since there is a strong controversy on the factors which
determine nucleosome positions. However in the case of yeast the results obtained with
different programs have been compared and a consensus nucleosome position map is
available [17]. Furthermore the yeast genome has a lower proportion of non-coding
DNA, when compared with other eukaryotic species. Therefore the rather short
chromosome III of Saccharomyces cerevisiae has been analyzed in detail. In Table 2 a
list of the 23 occurrences of AT5+ found in this chromosome is presented, most of them
are found in inter-nucleosomal regions. Only one motif is found in an exon. Their
distribution in the chromosome is shown in Fig. 1. It is apparent that AT5+ motifs are
distributed throughout the whole chromosome, with a maximum distance between
neighbours of about 40 kb (two cases). Although the number of occurrences of the
ATS5+ repeat is identical to the number of cohesins attached to the chromosome axis
[18], their localization does not coincide, as shown in Fig. 2. In fact they show an
approximate reciprocal pattern, as expected for AT5+ motifs located in chromosome
loops.

Furthermore we have analyzed the composition of the chromosome sequences which
appear at both sides of the AT5+ motifs. We find them to be embedded in regions which
have a higher proportion of AT sequences than the rest of the chromosome, as it is
shown in Table 3. Another feature of the data shown in Table 3 is the presence of
frequent AC and GT pairs, next to AT repeats. They maintain the RY alternation of the

AT sequence and might also participate in interactions which involve AT sequences.

4. Discussion

4.1 General features

The distribution of AT5+ motifs in eukaryotic chromosomes does not follow any

regular pattern. It is rather random, as shown in the supplementary data. However AT5+



motifs show unique features: they are present in practically all eukaryotic chromosomes
and cover their whole length. Their average frequency of occurrence is much larger than
expected. Such general occurrence and rather uniform distribution in non-coding DNA
in different genomes suggests a general structural role for these sequences. Two

possibilities will be discussed.

4.2 A role in chromatin packing

Alternating AT sequences may facilitate folding of the chromatin fibres. It has been
demonstrated [19] that adequate packing of chromosomes in the nucleus requires kinks
with a high flexibility in the chromatin fibres. The unique properties of nucleosome-free
alternating AT sequences may provide flexibility. The theoretical estimate of Rosa et al
[19] is ten kinks per Mb, which is a lower number than the density of AT5+ sequences
reported here in Table 1. It could be argued that somewhat longer AT sequences are
required to provide an adequate flexibility. In any case a direct comparison is not
warranted, since other flexible nucleosome-free regions may contribute to the flexibility

of chromatin fibres.

4.3 Homologue chromosome recognition in meiosis

If there is a general mechanism for the initial recognition process in the preleptotene
phase of meiosis in all species, it should be found in non-coding regions. Exons have
evolved to optimize protein structure and are not expected to play any specific role in
chromosome structure and function. Initial homologue recognition should begin in
specific DNA regions found in all organisms and present throughout the whole genome.
In Figure 3 is presented a model of two paired sister chromatids in meiotic prophase,
based on the description of meiosis given by Kleckner [20]. It is known that interaction
between homologous chromosomes takes place at a distance, through accessible regions
of the chromatin loops [21-24]. Taken together, the latter observations indicate that in
the chromatin loops of meiotic chromosomes there are DNA sequences which favour
and stabilize the interaction between homologues. The AT5+ motifs we have described
could play such a role. In preleptotene, DNA synthesis has already been finished and
sister chromatids remain paired, chromosomes search their homologues [25]. The

process usually starts in specific regions which contain repeated sequences, such as



centromeres or telomeres. The sequence of these regions is different from AT5+ and
varies in each species. Pairing of homologous telomeres is favoured by their association
to the nuclear membrane. In the case of C. elegans, pairing centres at the end of
chromosomes are present. The proteins and DNA sequences involved have been
recently studied by Phillips et al. [14]. However, when the usual starting region is
damaged, homologous chromosome pairing still occurs [26, 27]. In the study reported
here, sequences distributed throughout the whole genome are found. They may facilitate
homologous chromosome recognition, even when the starting regions are damaged.
Note that in later stages of meiosis (zygotene, pachytene) chromosome pairing is further
stabilized by the synaptonemal complex and crossovers are formed. Those later stages
have been thoroughly analyzed by Kleckner [20].

The results presented on the distribution of AT sequences suggest that they are likely
candidates for homologue recognition in most species. The evidence can be summarized
as follows:

The distribution of AT5+ motifs is similar in most genomes.

- Each AT5+ motif has a different AT-rich sequence around it, as shown in
Table 3. This fact should favour adequate pairing, since corresponding regions

will not be confused.

The range of variation in the density of distribution of AT5+ motifs (Table 2) is
of the same order of magnitude as it is found in chromosome loops in different
organisms [20, appendix]
- In C. elegans, the distribution of AT5+ covers the genome in a regular fashion,
as shown in Fig. 1, whereas most other repeated sequences are clustered at the
ends of chromosomes [12, 24].
- The genome of C. merolae, which has no meiosis, lacks AT5+ sequences.
- The genome of P.falciparum contains a large number of ATS5+, but this
organism has an unusually fast meiosis [16].
Direct DNA-DNA interactions might be involved [28, 29]. However such direct
interactions require stringent conditions, which might not be available in vivo [29].
Alternatively specific proteins may be required in this process, as discussed below. In
any case it is worth to point out that DNA with an alternating AT sequences has unique
properties, as described in the introduction. Since the interaction of the AT regions is

expected to be labile, a trial and error search for exact correspondence would be



facilitated. The fact that AT5+ sequences do not form nucleosomes (Table 2) should
also favour their mutual interaction.

The alternative possibility is that specific proteins mediate the interaction between
homologous AT5+ motifs. Recognition of such sequences should be expected to occur
through the minor groove. There are two families of abundant proteins present in all
organisms which interact in such a way with DNA: the TATA box binding proteins
(TBPs) and the HMGB family. A single example of each of them has been found in a
recent survey of yeast transcription factors [30]. They interact with DNA through a
short AT3 region and will be considered in the following discussion.

TBPs have a very specific site of interaction with DNA, which usually includes
guanine residues [31]. In yeast, the major TBP, called SpT15, binds to the
GNNATATATA motif [30], ahead of the starting codon in genes. In fact, in about half
of the sequences shown in Table 3, an SpT15 binding region is present in an adequate
position with respect to the starting codon. A much larger number of TBP binding sites
are present throughout the whole chromosome. Since these proteins have evolved to
play a very specific role in the start of transcription, it is unlikely that they also promote
the homologue recognition process. However it can not be excluded that TBPs remain
bound to their target DNA sequence during the homologue pairing process. They might
also interact with longer alternating AT regions such as those shown in Table 3, in
particular since TBPs can form multi-protein complexes.

Members of the HMGB group are the most likely proteins which could participate in
homologue recognition. Many of them are sequence specific. They bind to the minor
groove of DNA through a cluster of hydrophobic residues [32]. They may cover a long
region of DNA through the formation of oligomers [33, 34]. All these properties are
consistent with specific binding to alternating AT clusters, in particular if they are
unstabilized by torsional stress or cruciform formation: HMGB proteins always bind to
distorted DNA regions. It is not possible to point out with certainty which individual
protein may play a role in meiosis, since most organisms contain many proteins of the
HMGB family, some of them with an unknown function. Furthermore the eventual
interaction with long alternating AT sequences has not been studied for any of these
proteins. Just as an eventual possibility, it can be mentioned that the Nhp6 proteins in
yeast meet all the required properties. They may wrap around DNA duplexes [33] and
have a preference for alternating AT sequences [30, Fig.4s]. They are present in the cell

in sufficient amount and have multiple roles in chromosome structure and function [35].
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They could form complexes with other proteins known to play an essential role in
meiotic chromosome pairing in yeast, such as SPO11 [36], MER3 [37], RADS51, the
MRX complex [38], etc. However it should be mentioned that these and other known
proteins, as reviewed by Hunter [38], only play a role in meiotic recombination after the
process of homologue recognition has taken place. Note that no evidence is presently

available on the eventual role of any HMGB protein in meiosis.

5. Conclusions

The present study has uncovered a general feature of non-coding DNA: most genomes
present a rather uniform distribution of short alternating AT motifs, as shown in Table
1. A few examples are given in Fig. 1. Such uniform distribution suggests a biological
significance for these regions. Two possibilities have been considered, which are
compatible. Together with other related sequences, they may introduce flexible regions
in chromatin fibres and facilitate packing, in particular in mitotic/meiotic chromosomes.
They may also play a role in the first stages of homologue chromosome recognition in
the preleptotene phase of meiosis. Little is known about proteins which might interact

with such alternating AT regions. It is obviously a question which should be studied.
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Table 1 - Distribution of the AT5+ motif in chromosomes

Average
Chromosome Number of | distance® Ng bases in | CG% | Used®
occurrences [Ng bases) chromosome cases(%)
Homo sapiens 4 12121 23965 187937911 38.2 64.7
Homo sapiens 17 3376 35708 79617833 45.6 65.8
Homo sapiens X 10151 25519 152577922 39.5 58.8
Caenorhabditis elegans | 367 44835 15072418 35.7 91.6
Caenorhabditis elegans X 357 51486 17718851 35.2 96.4
Drosophila melanogaster 2R 1227 19590 21146608 433 87.9
Apis mellifera 6° 3958 5855 17739082 339 75.8
Arabidopsis thaliana | 2083 16159 30268597 359 90.3
Saccharomyces cerevisiae 111 23 13766 316617 38.5 100
Saccharomyces cerevisiae 1V 69 22202 1531918 37.9 100
Saccharomyces cerevisiae (all) 561 23213 12070821 38.3 92.7
Schizosaccharomyces pombe (all) 375 34632 12534385 36.1 96.5
Trypanosoma brucei (all) 3438 9008 25789175 46.5 82.5
Dictyostelium discoideum (all) 4460 8746 33929333 22.4 86.6
Plasmodium falciparum (all) 51164 1689 22859932 19.1 18.0
Cyanidioschyzon merolae (all) 17 973338 16546745 55.0 100

a. Average distance between neighbouring AT5+ motifs. Each motif is an exact sequence of five or more
AT doublets. Closely spaced motifs are counted as a single motif.

b. Cases used (%) in order to calculate the average distance. All distances smaller than 500 bases have
been excluded, as discussed in the text.

c. This chromosome has an estimated length of 17.7 Mb, but only part of it has been sequenced.
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Table 2 - Position of AT5+ motifsin Chromosome 11 of Saccharomyces cerevisiae

ATy 9204 n ATy 91288 N ATyx2 247979
ATy 12334 ATy 108895 ATy 259304
ATy 22386 N ATy 153972 ATy 260024
ATy 46972 ATy 190271 ATy 273407
ATnx2 50321 ATy 199492 G ATyx2 292570
ATy 52402 N ATy 213867 ATy 293124 n
ATwx2 62749 ATy 224294 ATyx2 315516 N
ATy 65872 ATwx2 224771

ATy indicates a position with N=5-9. When there are two contiguous motifs with N=5 the factor x2 has
been added.

N indicates that the sequence is found in a nucleosome with 100% probability, as reported in the
visualization browser of Jiang and Pugh [17].

n indicates that the sequence is found in a nucleosome with a lower probability [17].

G indicates that the sequence is found in an exon.

The neighbouring sequences for all these sites are given in Table 3.
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Table 3 - Neighbouring sequences of AT5+ motifs present in S. cerevisiae, chromosomell 1.

Pos. 9217: tttttttttootttaaATATATATATATac|ATATATAT|agATATagATATacacATgtATagATgtAT

Pos. 12341: ATtgtttATgtATttttgcgaaATATATATIATATATAT|ATtctacacagATATATacATAT ttgtttt

Pos. 22385: tctaagtaaacgaaAT gtgtgtgtgtttct ATATATAT|ATagacATATAT gaaggATtccgtageggt

Pos. 46971: gaAT gtaggtATtagttATtaATggagtgt{ ATATATATIATATgttATIATATATttgcATATATaATa
Pos. 50336: gcacgegtaacaaaATATATATATATATAT|ATATATAT|ATEAT gtecATacgggtttttegttttgt

Pos. 52409: tacttaccATcttctctccttATATATAT|ATATATATIATgtATAT tttcagtgtATATacATacATt

Pos. 60787:* aaacacATgcttgtATacATATacATATac|ATATATAT |aagctcATtATaaacctgtgtgcAT ggaaa

Pos. 62748: ttgaagaagtAT gtacgtATgcATacacac/ATATATATIATATATATATATagtacATttaAT cettct

Pos. 65871: ctctATtcATtcaagactgtAT tttgtttg| ATATATAT|ATgtATATATacATATtATtttcgttagtg

Pos. 91287: ctaacttttcttaccttttacATttcagca ATATATATIATATATATttcaaggATATaccATtctaAT

Pos. 94503:* gcgggtaATagggtgcATaATagtATtgta ATATATAT|aaATATATaaagctactATgATagATATtt
Pos. 108894: taaATaagtttcATATtATaATcttttagc| ATATATAT|ATATATATtgAT cetetetettetttAT tt

Pos. 153971: cATtgctcttATttttctgcaaaaATATac|ATATATAT|AT AT aagtaagtgttAT AT actacttgaga

Pos. 190270: ATtaccttacgtgtgttagtgtactATATHATATATATIATATATgtATATATATaaagggaggagttt

Pos. 199499: ATtgtttAT gtATttttgcgaaATATATAT|ATATATAT |tctacacagATATATacATAT ttgttttte

Pos. 213890: aggtctATATATATATCtATATacATATHATATATAT|tATtagaactttacaATATagtATATacca
Pos. 224293: acATATtcctATATATATGtATATATATCt/ATATATAT|ATATAT cccagegtATAT gactgeacaaga
Pos. 224778: cttctaATttATctttaaaATtATATATAT|ATATATAT|ATATAT gtgtgtttgtAT actetgtgggta

Pos. 247986: ATATATHATgtATATHATgtATATATATIATATATATIATATATgcgtaATtAT gcagAT tteteett
Pos. 254246:* tttttttcttccttttA T tagtAT gtATac|ATATATAT JtactttttAT AT tetttATagegc AT ttta

Pos. 259303: gcggctATggacATttttaaacATATATtH/ATATATAT|ATacATATATgegtATATtgcATaaATcac
Pos. 260031: taaATATaagaaaaaagATagtATATATATIATATATAT|ATacATATacATATaaaaggaaagtaagcet
Pos. 273406: aaaaATtcATaaaaATaaggaccaATATaalATATATAT|ATttaATgtgctagtgacaAT cctagtgAT

Pos. 292569: ttttcaATaATaATtttATaaATagtATcaATATATATIATATATATATATATHAT ttgtttactttt

Pos. 293131: ATtgtttAT gtATttttgcgaaATATATAT|ATATATAT|ATtctacacagATATATacATAT ttgtttt
P0s.315523:ATaacATtATATcATATtcctATATATATIATATATATIATATATATATATCATATaacggtggaaaAT

The regions are centred around an AT4 motif, shown between vertical slashes. The position of the first
base of the latter motif in the chromosome is given. The thirty bases before and after each AT4 motif are
shown. AT pairs are enhanced. Some sequences which do not contain the AT5+ motif (Table 2), but have
neighbouring AT regions have an *
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Figure captions

Fig. 1. Distribution of AT5+ motifs in four different chromosomes. Note the different
scale for each species. The drawing has been obtained with the CONREPP program
[12].

Fig.2. Distribution of AT5+ motifs (black rectangles) and cohesion binding sites (red
dots) in yeast chromosome III, as determined by Blat and Kleckner [18]. Protein coding
regions are shown as green arrows. The exact position of AT5+ motifs is given in Table

2.

Fig. 3. Homologous chromosome pairing in the early stages of meiosis. A simplified
model of the structure of sister chromatids in meiotic prophase is shown in the upper
scheme. A single chromosome axis or axial core is usually observed, formed by the
association of the two chromatids (reviewed by Moens [22]). The axial core is indicated
in the figure by the two parallel lines in the centre. Two regions may be distinguished in
the axis: @, where the two ends of each chromatin loop are associated and b, the
chromatin stretch between consecutive loops. It is not clear if the b regions are mainly
composed of protein or contain long stretches of MARs (Matrix Attached Regions). In
the loops we indicate by asterisks (*) the regions which are involved in homolog
recognition. The number of such regions in each loop is expected to vary. In this paper
the DNA sequences which might be present in the latter regions are investigated. Sister
chromatids are maintained together, probably by cohesins (reviewed by Revenkova and
Jessberger [39]). They are indicated as black squares in the axial core. In the cell the
chromatin loops are not extended, they are covered by histones and condensed. In the
lower part of the figure, a scheme of the interaction between the two homologues is
shown. The recognition sequences indicated with asterisks are in contact. In this

simplified model only one sister of each chromosome participates in the interaction.
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» We analyze the distribution of alternating AT microsatellites in several
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genomes. > We find a similar distribution of alternating AT sequences
in most eukaryotic species. > Alternating AT sequences may facilitate
homologous chromosome pairing in meiosis. > Proteins which
recognize alternating AT sequences should be studied.





