
2.2 DNA POLYMERASE:THE
KEY PLAYER
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Fig. 2.3, Typical structure of areplicative DNA polymerase and its functionaldormains.

TABLE 2,1 Various families of DNA polymerasesbased on their structural dornains.

Family Function t Specles Examples

Replication and Eukaryotesand Prokaryotes PollandPoly
Repair

Replication and Eukaryotesand Prokaryotes Pol,Pol a,Pol 6, andPole
Repair

Replication Prokaryotes Pol ilI



DNA Replication 21

Replication

Replication and

Repair

Archaea

Eukaryotes

Unknown

Pol B,Pol u, and Pol A

Replication and
Repair

Eukaryotes and Prokaryotes Pol IV, Pol V, Pol n, Pol k, and Pol i

RT Replication and

Repair

Eukaryotes, Viruses, and
Retrovirus

Telomerase and Hepatitis B virus

While passing through several textbooks you may find various terminologies associated

with DNA polymerases. In generalDNA polymerase is abbreviated as DNA Pol orDpo, ifno

otherpolymerase is being discussed only POL may also used. Roman numerals orGreek letters

are used to define subtypes e.g POL I, Pol B ete. The name of organism or organelles may

sometimes beused as prefix such as E ColiDNA polymerase may be abbreviated as EcDpo,

or mitochondrial DNA polymerase as mtDpo. In the E. coli, the EcDpo Ilsubunits B. y. 8, S

are named clamp loader. This complex assembles the B subunit sliding clamp unto the DNA. In

eukaryotes, Dposliding clamp is made of the complex of Dpoand Proliferating CellNuclear

Antigen (PCNA)which encircles it. Functional regions or domains in DNA polymerase may be

named differently as per their functions,e.g. BRCT domain in Dpo is the C-terminal domain of

breast cancer susceptibility protein. Klenow fragment is a large Dpo fragment produced upon
cleavage ofDpo by subtilisin. As described in the table above there are several classes ofDNA
polymerases, yet we will discuss only key prokaryotic and Eukaryotic polymerases involved in

replication here, considering the scope ofthis chapter.


