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COPYING THE CODE

•Each STRAND of the double 

helix has all the INFORMATION 

needed to reconstruct the other 

HALF by the mechanism of 

BASE pairing.

•Because each STRAND can be 

used to make the other 

STRAND, the strands are said to 

be COMPLEMENTARY.



THE REPLICATION PROCESS

•Before a cell DIVIDES, it DUPLICATES its 

DNA in a copying process called 

REPLICATION.

•Replication occurs in which stage of the 

cell cycle?

• S PHASE - Synthesis

•Each strand of the DOUBLE helix of DNA 

serves as a TEMPLATE, or MODEL, for a 

new STRAND.



THE REPLICATION PROCESS

• The two strands of the double helix have 

SEPARATED, or “UNZIPPED,” allowing two 

replication FORKS to form.

• As each new STRAND forms, new BASES 

are added following the rules of base 

PAIRING.

• A strand that has the sequence TACGTT produces a strand with the 

COMPLEMENTARY base sequence of ATGCAA.

• The result is TWO DNA molecules IDENTICAL to each other and to the 

ORIGINAL molecule.



THE ROLE OF ENZYMES

•DNA replication is carried out by a series 

of ENZYMES.

•These ENZYMES first UNZIP a molecule of 

DNA by breaking the HYDROGEN bonds 

between the BASE pairs and UNWINDING 

the two strands of the molecule.

•Each strand then serves as a TEMPLATE for the attachment of 

COMPLEMENTARY bases.

•Enzymes are PROTEINS with highly specific FUNCTIONS.



THE ROLE OF ENZYMES

•The principal enzyme involved in DNA REPLICATION is called DNA 

POLYMERASE

•DNA polymerase is an ENZMYE that joins individual NUCLEOTIDES to 

produce a NEW strand of DNA

•Besides producing the SUGAR-PHOSPHATE bonds that join 

nucleotides together, DNA polymerase also “PROOFREADS” each 

new DNA strand, so that each molecule is a near-PERFECT copy of the 

ORIGINAL.





TELOMERES

•DNA at the TIPS of CHROMOSOMES are known as TELOMERES

•The DNA is particularly DIFFICULT to REPLICATE



REPLICATION IN LIVING THINGS

•DNA replication occurs during the S PHASE of the cell cycle.

•The cells of most prokaryotes have a SINGLE, CIRCULAR DNA molecule 

in the CYTOPLASM, containing nearly all of the cell’s GENETIC 

information. 

•Eukaryotic cells, on the other 

hand, can have up to 1000 

times more DNA.

•Nearly all of the DNA in EUKARYOTIC cells is found in the NUCLEUS, 

packaged into CHROMOSOMES



PROKARYOTIC DNA REPLICATION

• In most PROKARYOTES, DNA replication 

does not start until regulatory PROTEINS 

bind to a single starting point on the 

CHROMOSOME.  These proteins then 

trigger the beginning of the S phase, and 

DNA REPLICATION begins.

• Replication in most PROKARYOTIC cells 

starts from the SINGLE point and proceeds 

in TWO directions until the entire 

CHROMOSOME is COPIED.



EUKARYOTIC DNA REPLICATION

• Eukaryotic CHROMOSOMES are 

generally much BIGGER than those 

of prokaryotes.

• In eukaryotic cells, REPLICATION may 

begin at dozens or evens HUNDREDS 

of places on the DNA MOLECULE, 

proceeding in BOTH directions until 

each CHROMOSOMES is copied completely.



EUKARYOTIC DNA REPLICATION

•Although a number of PROTEINS check DNA for chemical 

DAMAGE or base pair MISMATCHES prior to replication, the 

system is not FOOLPROOF.

•Damaged regions of DNA are sometimes replicated, resulting 

in CHANGES to DNA base sequences that may ALTER certain 

genes and produce serious CONSEQUENCES.



EUKARYOTIC DNA REPLICATION

•The two copies of DNA produced by 

REPLICATION in each chromosome remain 

closely associated until the cell enters 

PROPHASE of MITOSIS.

•At that point, the chromosomes 

CONDENSE and the two chromatids in 

each chromosome become clearly VISIBLE.

•They SEPARATE from each other in 

ANAPHASE of mitosis.


