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In a nucleotide, to which carbons are the
phosphate and base attached?

a) 9’ phosphate ... 3’ base
b) 3’ phosphate ... 5’ base
c) 9’ phosphate ... 1" base
d) 1’ phosphate ... 5’ base
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DNA replication in both prokaryotes and
eukaryotes may be described as follows:

a) bidirectional and dispersive

b) unidirectional and conservative

c) unidirectional and semiconservative
d) bidirectional and semiconservative
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What did the theta structures observed by
Cairns indicate about the mechanism of DNA
replication in E. coli?

a) Replication initiates from a single origin.
b) Replication is semiconservative.

c) Replication is unidirectional.

d) Replication is bidirectional.
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Which protein is responsible for the initial
denaturation of oriC in E. coli?

a) DnaA

b) helicase

c) topoisomerase

d) single-stranded binding protein (SSB)

© 2015 Pearson Education, Inc.



Which protein relaxes supercoiling caused by
DNA unwinding at the replication fork in E. coli?

a) DNA polymerase Il
b) helicase

c) single-stranded binding protein (SSB)
d) topoisomerase
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Which protein removes the RNA primer from
nascent DNA in E. coli?

a) DNA polymerase Il
b) DNA polymerase |
C) primase

d) DNA ligase

© 2015 Pearson Education, Inc.



Which of the following is the correct sequence
of steps in a typical PCR reaction?

a) primer annealing, denaturation, primer extension
b) primer extension, primer annealing, denaturation
c) denaturation, primer extension, primer annealing
d) denaturation, primer annealing, primer extension
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Exercise 3:

With what medium did Hershey and Chase label phage proteins and DNA to distinguish them and
trace each radioactive label in the course of infection?

solution
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Exercise 6:

What is the direction in which the two strands elongate, recall there are two polymerases III labeled

1 and 2)?
replication c )
fork
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DNA pol I~~~
5'

solution
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Meselson and Stahl’s competing models of DNa Replication:
Exercise 8:

€) Semiconservative © Conservative €) Dispersive replication

replication replication Which panel shows the band location (s) that would support a hypothesis of dispersive DNA
S : replication?
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Which panel shows the band location (s) that would support a hypothesis of conservative replication? EE
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Exercise 9:
A Determine if the DNA Replication is semiconservative, conservative or dispersive.
B 15! generation 2nd generation 3@ generation
C Time elapsedsince
switchingto '*N:  Omin | B6min |14min ‘ZDmin‘ 22min‘30min ‘ 38min‘ 50min ’60min
P ]
L]
14N : o <« 14N
= > G “
15N —> o <« 15\
F

- solution

solution

© 2015 Pearson Education, Inc.



Exercise 10:

Separation of PCR (Polymerase Chain Reaction):

Identify the genotype of the parents with the following DNA gel containing PCR fragments generated

by amplification of DNA from each parent (I-1 and I-2).

Example:

Parent I-1is V3, V1
Parent I-2 is V1, V2

1 N2 3 4
Vv, Vv, VV, VY,
1 k2 02 13 N4

V— — | — —

solution

© 2015 Pearson Education, Inc.




Exercise 11:

Both images are the same interpretation of PCR Sanger sequencing, with the knowledge you have, describe
the sequence that will be obtained from the following PCR lane?
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(a) ddCTP Reaction (“C”lane) ' ncorporation of dCTP allows
the chain to continue growing,
but incorporation of ddCTP
terminates chain elongation.

(b) ddGTP Reaction (“G” lane)

a'j/ TTAC_‘C:AC:TA:CATC:ATIES' Length of Partial
Lengmso i synthesized replication
syninesized ) fragment products
23 oEIETTAATGE ;| 22 5'EEETAAATI
2 'EEEAAATGCEN
%  oRDETmRTsCocTa | 24 1 18-mer [YNITAG
31 EEETITIAATGGCTGCAT | , =
% SEIETRATSCGCTGCATCOTA 27 S'RELUTEIAATGCGCTI
Partial replication products terminate 32 SIII:E:EI!IAATG C G C 1 G CAT CE‘
at each cytosine of the chain due to =
the incorporation of ddCTP. 35 5’ AATGCGCTGCATCGTAE
(c) ddTTP Reaction (“T” lane) o
Length ?f Partjal . (Lt‘i;1 cl(r:l‘l:;P Reaction (“A IanFe,)arral
synthesized replication syntghesize d replilcation
fragment products fragment products
21 Y 18-mer [NAT 19 Y 18-mer il
26 S5'BEEITTHAATGC GCHI 20 (4 18-mer IVA|
30 5'BEETTAAATGCGCTGCARE 29 SN dAATGCGCTGC
33 SIS IAATGCGCTGCATCGH 34 5B AAATGCGCTGCATCGTI
38 5'EEETIAAATGCGCTGCATCGTAGCH 38 5'EEETAAATGCGCTGCATCGTAGCT

Whenever a ddNTP is incorporated into the product DNA molecule, replication ceases.

A separate reaction is carried out for A, T, G, and C, using the corresponding small amount of ddNTP.
Each reaction tube produces a series of partial DNA molecules, each of which ends with that nucleotide.
(Shown in next images)

The shortest bands are the DNA products closest to the primer and these travel fastest on the gel; the gel is
read from the bottom up, all four lanes together.
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