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The central dogma
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The Central Dogma
Flow of genetic information:

1. Perpetuation of genetic information from generation to generation
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“Replication fork”
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- addition of new nucleotides
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Repair of DNA

Nucleotide Excision repair

* Enzyme nuclease cuts
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* DNA polymerase
replaces missing
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* DNA ligase joins
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ER On the lower template strand, DMNA synthesis -
proceeds continuously in the 5'—= 3°
direction, the same as that of umaanding.
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Template strands

Unwinding —
and replication
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5-',.-'n-the5ized DMA

On the upper template strand,

DMA synthesis begins at the fork and
proceeds in the direction opposite that of
unwwinding; so it soon runs out of template.

upper strand, at the fork, each time

P DM synthesis starts again on the
proceeding away from the fork.
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DA synthesis on this stramd s
discontinuous; short fragments of DNA
produced by discontinuous synthesis
are called Okazaki fragments.
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(b) Linear DNA

Telomere: BB 0 linear DNA with multiple origins of
replication, elongation of DMA in adjacent
y replicons prowvides a 3'-0OH group for

replacement of each pnmer.

The telomere lagging-strand primer problem. V' Laggimp strand / Origin  Primer
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| Leading stramnd

Unwinding

O nne T T T T T TTITTITTIT S

3 ......--LLI.I.I.LI.I.I.I.I.I.LI.I.I.I.I.LI.LI.LI.I.‘I.I.I.LI.Q p
I |
v !

replaced, because there = no adjacent 3"-0OH

Primers at the ends of chromosomes cannot be
to wihich DMNA nucleotides can be attached.

Okazaki fragment RNA primer
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Conclusion: In the absence of special mechanisms,
DMNA replication would leave gaps due to the
01 4 mremmlalufp-rimm at the ends of chromosomes.



Telomerase resolves the terminal primer problem.
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template

Ne
@ Translocation
N

<V\Eo
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o Completion of the complementary strand
by DNA polymerase (DNA-templated
DNA synthesis).
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