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Abstract

Ex-vivo expansion of haematopoietic progenitor cells from umbilical
cord blood is an interesting strategy to obtain a sufficient number of
transplantable cells. Telomerase may contribute to the capacity for cell
replication by compensating for telomere loss. Exploring the use of
different cytokine combinations in increasing cellular replicative potential
through telomerase activity may be useful for in vitro expansion of
haematopoietic stem cells for transplantation. In this study, expansion of
cord blood mononuclear cells was done in the presence of IL-3 and stem
cell factor. Telomerase activity was assessed before and after one week of
culture by a modified version of the telomeric repeat amplification
protocol (TRAP). Cord blood samples expressed a basal level of
telomerase activity which was increased in 80% of samples after
expansion. However this increase did not reach a statistically significant
level. The results of this work suggest that IL-3 and stem cell factor
slightly increased telomerase activity of expanded cord blood cells.
However, the addition of more cytokines to the culture might be useful to
reach the optimal culture conditions allowing greater induction of
telomerase activity and the generation of haematopoietic progenitor cells

that retain their proliferative capacity.
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Introduction & Aim of the Work

Stem cells possess the unique ability of self-renewal and
multilineage differentiation. These combined properties are reflected in
the ability of a hematopoietic stem cell (HSC) to completely and durably
reconstitute hematopoiesis of a myeloablated recipient and maintain it

throughout the entire life span (Kondo et al., 2003).

HSC self-renewal is not a perfect process and daughter cells have
progressively reduced proliferative capacity, due in part to progressive
telomere erosion with each cell division. The length of telomeres
decreases with increase in age in vivo and with cell division in vitro in
haemopoietic stem cell (Vaziri et al., 1994). This, in turn, leads to

proliferative senescence that can be observed both in vivo and in vitro.

Telomeres are structures at the end of eukaryotic chromosomes that
protect chromosomes from degradation, fusion, and recombination. In
mammalian cells, they consist of hexanucleotide (TTAGGG) repeats and
several associated protein components. In the absence of compensatory
mechanisms, dividing cells undergo gradual telomere erosion. When
telomeres reach a critical degree of shortening, cells recognize this as
DNA damage and initiate proapoptotic programs or enter senescence

(Granger et al., 2002).

Human telomerase, an RNA-dependent DNA polymerase, can
compensate for the loss of telomere length by synthesizing new telomeric
repeats (TTAGGG) n, complimentary to human telomerase RNA
component (hTR) (Feng et al., 1995).Telomerase is a ribonucleoprotein

complex consisting of an RNA template complementary of telomeric



