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ABSTRACT

There are growing evidences showing that having a single shortest telomere length
may be sufficient to trigger cellular senescence. This notion supports the hypothesis that
the shortest telomere length is a better biomarker for longevity than the average telomere
length. The telomere of chromosome 17p (Chrl7p) is believed to be the shortest of all
telomeres inside human cells. Currently, single telomere length analysis (STELA) is the
only PCR-based method used to measure the telomere length of Chrl7p. However, the
method requires a cumbersome ligation step and involves radioactive probe for
detection. Therefore, the objective of this study is to introduce a novel modification of
STELA to detect Chrl7p telomere length, by bypassing the ligation step and using non-
radioactive detection system. In our method, an extension primer (RPC3g) is added into
the PCR reaction mixture in order to use as a template to extend telomeric end with a
DNA adapter. The Chrl17p-extended telomere is then amplified using primer specific to
sub-telomeric region of chromosome 17p and a primer specific to the extended DNA
adapter (RP primer).  The amplified products were then separated by agarose gel
electrophoresis and the telomeric sequences were detected by chemiluminescence-based
Southern blot analysis. The system was then used to measure Chr17p telomere length in
4 individual human blood DNA samples. The average lengths of Chr17p telomere of all

4 samples were within the lower range of the average telomere lengths from genomic
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DNA, and they show age-related telomere shortening. The PCR products were also
confirmed to be of Chrl7p by Nested PCR and Real-time PCR. The results here show
that our new method can measure Chrl7p telomere length without involving ligation

step seen in STELA.
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