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ABSTRACT

Leishmania telemores were cloned in yeast
by complementation using a half arm of the
yeast artificial chromosome vector pJS97. A
single copy marker associated to the
telomere (YT2) located 6 kb away from one
end of a megabase size chromosome of
1116c8 was cloned by end rescue and DNA
sequenced. The sequence of 1479 bp did
not show a significant homology with any
sequence stored in GenBank. Leishmania
telomeres are amenable to be cloned and
maintained in yeast, this approach will
facilitate the analysis of telomere and
subtelomere regions which are usually
underrepresented in genomic libraries.

1. RESULTS AND DISCUSSION

Leishmania has 36 chromosomes and the
linkage of genes appears conserved
accross species (Wincker et al.,, 1996,
Ravel et al.,1996). However, the molecular
karyotype of this parasite display a high
degree of size polymorphism between
strains and species (Bastien et al., 1992;
Espinoza et al., 1995). The contribution of
subtelomere/telomere variation to the
karyotype polymorphism in Leishmania will
require the characterization of repetive
elements forming these regions (Ravel et
al.,1995). Long range restriction mapping of
chromosomes I, Il and V of strain isolates of
L. infantum showed that the size variation
of these chromosomes was produced by
changes in the subtelomeric region
(Blaineau et al., 1992; Bastien, et al.,1992).
The hexamer repeat 5° GGGATT 3' is
forming the telomeres of L. donovani (Ellis
and Crampton, 1988). In addition, the
telomeric  oligonucleotide  (GGGATT)n
hybridised the chromosomes of several
Leishmania species (Ellis and Crampton,
1988), suggesting that this sequence is
forming the telomeres of the Leishmania
species that are pathogenic to humans. In
the present work, telomeres of L. major
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LV39 and L. peruviana were cloned in yeast
by complementation. The yield of cloning
Leishmania telomeres in yeast by
complementation might be increased by a
rapid identification of false positives by
using a negative selection screenig with
plates containing 5-Fluororotic acid  (5-
FOA) (Boeke et al., 1987) as was the case
in cloning human telomeres (Dobson and
Brown, 1992) and P. falciparum telomeres
(De Bruin et al., 1992).

A telomeric end of 1116c8 (Ytel2) was
cloned in the pJS97 vector and mainatined
in YPH252 yeast strain (Sikorski and Hieter,
1989). Ytel2 clone hybridised to the
(TTAGGG)4 with a size of 27 kb. End
rescue produced a 1.48 kb DNA fragment
form the Ytel2 that hybridised to a
megabase size chromosome (not shown).
The YT2 hybridisation signal of the 1116c8
genomic DNA is degraded when digested
with 0.25 and 0.5 units of Bal 31. The same
blot was stripped and hybridised with a 3 kb
anonymous probe derived from the 1116c8
genome did not show any degradation (Fig.
1). YT2 is a single copy marker located 6 kb
away from one end of a megabase size
chromosome of 1116c8.

The sequence of 1479 bp did not show a
significant homology with any sequence
stored in GenBank. There are three
telomere hexamer copies dispersed in the
sequence. There is a short region from 510
to 610 that has a composition of 72% A-T
(GenBank accession number AF474146)
Bglll produced YT2 hybridising fragments of
different size in L. peruviana strains
(Fig.2.A). This size variation is not caused
by a Bglll polymorphism since double
digestion with Bglll/BamHI produced a
single YT2 hybridising fragment of 1.5 kb in
L. peruviana isolates (Fig. 2.B). These
isolates were from different locations in
Pert (Davies et al., 1995). The average
lenght of YT2 hybridising fragments in the
whole population was 9.0 kb + 4.81 kb
(n=39). Isolates from Lima has an average



length of 12.19 kb + 2.0 kb (n=6). Isolates
from Ancash has a media of 14.3 kb + 1.98
kb (n=10), isolates from Piura has an
average length of 5.57 kb + 3.17 kb (n=22).
The average length of YT2 hybridising
fragment from Piura isolates was shorter
than the isolates from Lima and Ancash.

The YT2 marker was not detected by
hybridisation in three L. peruviana isolates
collected from Lima (1015 and 1260) and
Ancash (1060). This marker was probably
lost by a genome rearrangement, however
a sequence divergence, even unlikely,
could also produce a loss of the
hybridisation signal.
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Figure 1. Telomere fragments from L. peruviana isolates Panel A: Digested with Bglll and hybridised with
YT2 probe. Panel B. Digested with Bglll and BamHI and hybridised with YT2 probe.
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