










































DNA unwinding element (DUE).
IHF (integration host factor) 
FIS (factor for inversion stimulation



DnaA protein, a member of the AAA+ ATPase
protein family (-ATPases associated with diverse cellular
activities































multiple copies of a 20 bp sequence called Ter

The Ter sequences function as binding sites for the protein Tus
(terminus utilization substance)





Replication in Eukaryotic Cells

Origins of replication have a well-characterized 
structure in some lower eukaryotes but they are 
much less defined i n higher eukaryotes
Yeast ( Saccharomyces cerevisiae) has defined 
replication origins called autonomously replicating replication origins called autonomously replicating 
sequences (ARS), or replicators. 

Yeast replicators span 150 bp and contain several 
essential conserved sequences. About 400 replicators 
are distributed among the 16 chromosomes of the 
haploid yeast genome



Rate of movement of the replication fork in 
eukaryotes  (~50 nucleotides/s); only one-
twentiethth as observed in E. coli.

Replication of human chromosomes proceeds 
bidirectionally from many origins, spaced 30 to 
300 kbp apart300 kbp apart



Eukaryotes have several types of 
DNA polymerases

Eukaryotic DNA 
polymerase

Analogous activity 
in prokaryotic cells

DNA polymerase α As primase

DNA polymerase δ As DNA pol III

DNA polymerase ϵ As DNA pol I



Regulation ensures that all cellular D NA is replicated
once per cell cycle. Much of this regulation involves 
proteins called cyclins and the cyclin-dependent 
kinases (CDKs) with which they form complexes. 

Regulation of Replication in Eukaryotic Cells

The cyclins are rapidly destroyed by ubiquitin-dependent 
ptroteolysis at the end of the M phase (mitosis), and the 
absence of cyclins allows the establishment of 
pre-replicative complexes (pre-RCs) on replication
initiation sites. 





In rapidly growing cells, the pre-RC forms at 
the end of M phase. In slow-growing cells, it 
does not form until the end of Gl. Formation of 
the pre-RC renders the cell competent
for replication, an event sometimes called 
licensing.licensing.

Initiation of replication in all eukaryotes is the 
loading of the replicative helicase a, 
heterohexameric complex of minichromosome
maintenance (MCM) proteins (MCM2 to
MCM7)





ORC
(origin recognition complex)

CDC6 (cell division cycle)

CDT (CDCl0-dependent transcript 1)




















































































































