
Volume 5, Issue 2 (Suppl)Transcriptomics, an open access journal

ISSN: 2329-8936
Molecular Biology 2017

August 31-September 01, 2017

Page 28

Notes:

conferenceseries.com
2nd International Conference on

August 31-September 01, 2017     Philadelphia, USA

Molecular Biology, Nucleic Acids & 
Molecular Medicine

Unraveling the puzzles of human DNA replication

All eukaryotes possess four paralogous B family DNA polymerases: Pol, Polδ, Polε and Polζ. Polα functions in initiation 
and early elongation steps of replication. Polα is tightly associated with a primase and hence is the only DNA polymerase 

that can initiate the synthesis of DNA by extending RNA primers laid by primase. Polδ plays a central role in DNA replication 
and DNA repair in eukaryotic cells. Polε is involved in the initiation of replication at origins and in leading-strand synthesis 
near the origins, whereas Polζ is involved in translation DNA synthesis. When Polδ encounters replication-blocking lesions, it 
switches from replication to translation synthesis by recruiting damage bypass polymerases, including Polζ. Polζ is responsible 
for nearly all mutations induced by DNA damaging agents in human cells and model organisms. Accumulation of mutations 
in cellular genetic material causes various diseases, including cancer. In spite of key role of B family DNA polymerases in 
replication and genome maintenance, only limited data are available regarding mechanisms of their functions. Our aim is 
to explore the structural features beyond the polymerase catalytic core and reveal how the inter-subunit interactions and 
conformational changes regulate the function of these polymerases. We started with crystal structure-based characterization 
of the role of the second B-subunits in human B-family DNA polymerases. We determined the crystal structures of B-subunit 
complexes for all four DNA polymerases and discovered that Polδ and Polζ are sharing the same second and third subunits. 
We will briefly review our recent achievements and focus our presentation on novel crystal structure of entire human primase-
Polα complex. The structure reveals how the primase and Polα are acting in a highly coordinated fashion during the initiation 
of RNA primer synthesis, extension and counting by primase and transfer of primer-template duplex for further extension by 
Polα.
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