7.1 & 7.2 DNA Replication
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7.1 & 2.7 DNA Replication Notes
Semi-Conservative Replication
() What does “semi-conservative” mean?
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How do we know DNA replication
is semi-conservative?
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DNA Replication

ENHMES / FONCoN

DNA Helicase

1.

Breaks bonds between bases unzipping the double helix

a. Begins to unwind the DNA at the n\fi?‘ﬂ of_veplicaidn

specific nucleotide sequence)

b. Helicase enzymes move in both directions from the point of Origin, forming a

feplicativy bl ¢

—Qrigin of replication Parental strand
Daughter strand

- Welcan

Bt Replication fork
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c. At either end of the replication bubble is a M M ,a

Y-shaped region where the new strands of DNA are elongating

Slngle strand
bifiding proteins

d. In _p.\m.\éaﬂ%mi.— cells there is one origin -/, '(-Jwi-\
e. In _u&ma!_ﬁ(— cells there are 100’s to 1000’s of origins

Gyrase

Ahead of the replication fork, unwinds the super coil of DNA. Also known as
topoisomerase.

Direction of replication Helicase
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8 3. Hold the DNA strands apart (keeps the separated strands apart and stabilize the unwound
D DNA).
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B DNA helicase binds to the lagging-strand|  [E3 Single-strand-binding D DNA gyrase relieves
template at each replication fork and proteins stabilize the strain ahead of the
moves in the 5'—s 3’ direction along exposed single- | replication fork.
this strand, breaking hvdrogen bonds stranded DNA. S r—

and moving the replication fork.
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4. The enzyme _M_adds M nucleotides tg/ complementary base

sequences. These RNA nucleotides act as a 'P(n wey for DNA nucleotides.
a. _p_umw_ are short segments of RNA, about lo nucleotides long

g b. Must have a primer because DNA polymerase can only add nucleotides to another
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Adewine _*@,um f\"x(-
(ATP)

Where does the energy for bonding usually come from?

The nucleotides arrive as __1 L AAensiled .
DNA bases with P-P-P (»(v'"wob() lmd‘“\

¢ PPPs_ e fr M% (#]PWW\

. e
DNA bases arrive with_TWew O\D(ZA W“}\v source for bonding

bonded by enzyme: tb‘\\A QD\QV\A@\M C
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ADDING BASES

31

*  DNA polymerasre Il can only add nucleotides to

of a growing DNA strand

*  Strand only grows

*  Need a “starter” nucleotide to bond to -

S
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LEADING STRAND: DNA polymerase Ill can synthesize a
complementary strand on one side of the template in the 5" to 3’

direction with no problem.

LAGGING STRAND:
DNA polymerase Il must work WM:S fronn

the replication fork.

Makes a short strand of DNA, called an

ang&\d\ ﬁaqmmz{ .
As the bubble widens, it can make another short

strand, and so on.

DNA Polymerase |

6. RNA primers are removed and replaced with -D‘JA nucleotides by
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DNA Ligase

—

7. Along the l(&m ¢ strand the Okazaki fragments are joined by DNA
]'»ggﬁ to form a single DNA strand.
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8. Proofreading of DNA by DNA polyme

. 'mnm”_l) & corrects typos
repairs __asywmtamd  bases

a
b
c. removes ___p\unesaeA. bases
d

reduces error rate from 1 in 10,000 to 1 in 100 million bases
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Replication Fork Drawing

in ncil, you will draw a representation of DNA replication along the leading and lagging strands. Follow the
directions below, drawing each element in its proper location along the replicating DNA strand. Once you are sure
everything is in the correct place, complete your drawing by adding color to distinguish objects as separate.

On the diagram below, label the 5’ and 3’ ends of both parental DNA strands (you can make up which is
which)

Label the replication fork

Draw and label DNA gyrase

Draw and label helicase

Label the overall direction of DNA replication

Draw and label single stranded binding proteins

Draw and label the leading strand

Draw and label a single DNA polymerase |l on the leading strand

Draw and label an RNA primer on the leading strand

Draw and label a DNA polymerase | on the leading strand

On the lagging strand, draw and label at least three Okazaki fragments

On the lagging strand, draw and label at least two DNA polymerase Ill enzymes
On the lagging strand, draw and label at least two RNA primers

On the lagging strand, draw and label at least one primase enzyme

On the lagging strand, draw and label at least one DNA polymerase | enzyme
On the lagging strand, draw and label at least one DNA ligase enzyme
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