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Eukaryotic cells also have multiple DNA polymerases. Of these, three are

essential to duplicate the genome: DNA Pol 6, DNA Pol & and DNA Pol

o/primase. Alfa primase d@;A\oeMuC;‘JwP elta

Each of these eukaryotic DNA polymerases 1s composed of multiple
subunits. DNA Pol a/primase 1s specifically immvolved in initiating new
DNA strands. This four-subunit protein complex consists of a two-subunit
DNA Pol a and a two-subunit primase.

-After the primase synthesizes an RNA primer, the resulting RNA
primer:template junction 1s immediately handed off to the associated DNA
Pol a to initiate DNA synthesis. Because of its relatively low processivity,
DNA Pol a/primase is rapidly replaced by the highly processive DNA
Pol 6 and Pol €. The process of replacing DNA Pol a/primase with DNA
Pol ¢ or Pol ¢ 1s called polymerase switching and results in three different
DNA polymerases functioning at the eukaryotic replication fork.

- DNA Pol 0 and ¢ are specialized to synthesize different strands at the
replication fork, with DNA Pol ¢ synthesizing the leading strand and

Polymerase epsilon—sLeading stana DINA Pol o the lagging strand.

Processivity, the average number of bases a pol will extend before falling off a template.
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* Each chromatid has two ends or telomeres, that are

characterized by the presence of variable repeat TelomerSdJ,..e\/ csld

wOf specific sequence of several kilobases long, \\
which is {TTAGGG)n in humans <J A _M ,.«:w\’s,\b\)‘d-’ ‘
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* Telomeres: Telomeres are complexes of noncoding

DNA plus proteins located at the ends of linear
chromosomes.

 |ts name is derived from the Greek nouns telos "end" and
meros "part".

* Their DNA consists of thousands of repeats of a six-
nucleotide sequence 5 -TTAGGG -3 " at the 3 " end of each
DNA strand.

* The 3 ° end overhangs the 5 " end by a few hundred

nucleqtides Iong. The overhanging end folds Igack. on itself

* They maintain the structural integrity of the chromosome,
preventing attack by nucleases, and allow repair systems

to distinguish a true end from a break in dsDNA. _h
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Eukaryotic cells face a special problem in replicating the ends of their
linear DNA molecules. Following removal of the RNA primer from the
extreme 5'-end of the lagging strand, there is no way to fill in the

remaining gap with DNA. ¥

Consequently, in most normal human somatic cells, telomeres shorten
with each successive cell division which may not be a problem after a few
cell cycles because telomeres do not contain expressible genes.
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Once telomeres are shortened beyond some critical length, the cell is no DNAc)\,w expression

longer able to divide and is said to be SENESCEe nt.
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In'germ cells and otherstem cells, as well as in‘cancer cells, telomeres do
not shorten and the cells do not senesce. This is a result of the presence

of a ribonucleoprotein, tEIOmerase, which maintains telomeric

length in these cells. Cells that no longer divide or will divide only a few

number of times do not express telomerase
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origin of replication
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END REPLICATION PROBLEM
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Telomerase:

 Telomerase is a reverse transcriptase ( uses an
internal RNA strand as a template for synthesis of
a complementary DNA strand).

* |ts activity depends on the presence of an RNA
molecule in its  structure, which is
complementary to the TTAGGG repeat.

 Telomerase recognizes the single stranded 3
terminus and wuses its RNA molecule as a
template to elongate the parental strand then A
this parental strand is used as a template for
synthesis of the telomere of the lagging strand
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