ADVANCED BIOLOGY:  THE MOLECULAR BASIS OF INHERITANCE
(USE CHAPTER 16 and 20 AS A RESOURCE)

DNA IS THE GENETIC MATERIAL

1.  The Search for the Genetic Material:  Scientific Inquiry
Protein or DNA



2.  Evidence that DNA can Transform Bacteria
[image: Image result for Image of dna transforming bacteria killing mice]












3.  Evidence That Viral DNA Can Program Cells

[image: Image result for Image of protein or DNA the genetic material experiment]














4.  Additional Evidence that DNA Is the Genetic Material

Chargaff’s Rules




5.  Building a Structural Model of DNA:  Scientific Inquiry
[image: C:\Users\julie's laptop\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\D055FC8A.tmp]


[image: Image result for Image of key features of DNA structure]



MANY PROTEINS WORK TOGETHER IN DNA REPLICATION AND REPAIR
1. The Basic Principle:  Base Pairing to a Template Strand
[image: Image result for Image of alternative models of dna replication]

















2.  DNA Replication:  A Closer Look
a.  Size of the genome




b.  Getting Started
[image: Image result for image of some of the proteins involved in the initiation of DNA Replication]














c.  Synthesizing a New DNA Strand
[image: Image result for image of origins of replication in e.coli and eukaryotes]



























d.  Antiparallel Elongation

[image: Image result for image of leading and lagging strand during replication]
[image: Image result for image of leading and lagging strand during replication]












e.  The DNA Replication Complex




3.  Proofreading and Repairing DNA


a.  Mismatch repair


b.  Nuclease


c.  Nucleotide excision repair


4.  Evolutionary Significance of Altered DNA Nucleotides



5.  Replicating the Ends of DNA Molecules







A CHROMOSOME CONSISTS OF A DNA MOLECULE PACKED TOGETHER WITH PROTEINS
Size of the Bacterial chromosome

Nucleoid region

Size of the Eukaryotic Chromosomes


Chromatin

· Heterochromatin

· Euchromatin

[image: Image result for image of chromatin packing in an eukaryotic chromosome]

UNDERSTANDING DNA STRUCTURE AND REPLICATION MAKES GENETIC ENGINEERING POSSIBLE

Nucleic Acid Hybridization

Genetic Engineering

1.  DNA Cloning:  Making Multiple Copies of a Gene or Other DNA Segment

[image: Image result for image of an overview of gene cloning and some uses of clones genes]
a.  Plasmids

b.  Recombinant DNA

c. Gene Cloning



2.  Using Restriction Enzymes to Make Recombinant DNA
[image: Image result for image of using a restriction enzyme and DNA ligase to make recombinant DNA]


[image: Image result for image of gel electrophoresis]
3.  Amplifying DNA in Vitro:  PCR and its use in cloning

[image: Image result for image of PCR steps]
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4. DNA Sequencing


image6.jpeg
Figure 16.13

Primase

Topoisomerase
3

RNA

primer

. <+— Replication
8 fork

Helicase

Single-strand binding
proteins

-




image7.jpeg
Figure 13.13

(a) Origin of replication in an E. coli cell

Origin of
replication

Double-
stranded
DNA
molecule

Two
daughter DNA
molecules

Parental
(template) strand

—_—

Replication
bubble

N

P

Daughter

(new) strand

Replication

fork

2

©2014 Pearson Education, Inc.

0.5 pm

(b) Origins of replicationin a eukaryotic

cell

I

Double-stranded
DNA molecule

Parental (template) , | ,Daughter (new)
strand strand
R D=

éﬁ{ﬁé } Replication fork

L TN N D

—— —~ .
¥

Two daughter DNA molecules

0.25 um




image8.png
Overview
Origin of replication
Leading strand Lagging strand

g
o~ Leading strand

Overall directions
of replication





image9.jpeg
= Qverall direction of replication: Leading
L2249 rigin of replication Sa39im9

DNA ligase

Lagging

DNA pol lll
strand

Parental DNA

Primer




image10.jpeg
Figure 16.22

]

oNA
double helix

(2 in diameter)

DNA, the
double helix

Histones

Histones

s

Nuclebsome
{10 m in diameter)

Histone til
Nucleosomes,
or "beads on 30-nm fiber
astring” Looped Replicaed
(10-nm fiber) domains oy
(300-nm fiber)
Metaphase

chromosome




image11.jpeg
Figure 20.2

Bacterium

@ Gene inserted into -
plasmid

" Cell containing gene
of interest

Bacterial  Plasmid
chromosorme Geneof
Recombinant interest
; DNAof
DNA (plasmid) lOPlasmid putinto chromosome
bacterial cell (“foreign” DNA)

Recombinant
bacterium

@ Host cell grown in culture to
form a clone of cells containing

(.;g') l the “cloned” gene of interest

Protein expressed from

Gene of e
Gene of \% % gene of interest
Copies of gene (¥ < , Protein harvested

/ O Basic research

Basic and various Basic
research applications research
on gene on protein

Gene for pest Gene used to alter  Protein dissolves  Human growth
resistance inserted  bacteria for cleaning blood clots in heart hormone treats
into plants up toxic waste attack therapy stunted growth

0201 Pwrson Esustin .




image12.gif
Restriction enzyme
recognition sequence

—
pna 5 EENGA ATTC N
3 CT TAAG I

Restriction enzyme
cuts the DNA

G AATT

Sticky end

Antrg o
Addition of a DNA G
fragment from CTTAR
another source; DNA fragment produced by
fragments stick the same restriction enzyme
together by
base pairing

NG AATT CEENNNNG AATT CHESSN
EEEENNC TTAA GEEEENIC TTAA GRS

One possible combination

DNA ligase
seals the strands

Recombinant DNA molecule
‘Copyright @ Pearson Education, Inc. publishing as Benjamin Cummings.




image13.png
SESS e
- = < Smolles

p— oo whmedon T o ore

rtetesutine PO e it T s ot

migyrate evgocn ot




image14.jpeg
1st cycle 2nd cycle 3rd cycle 30th cycle

| —
——el
J* s —
| —
O — [ —
e a T e
E—
wanmm - 2~ ==
Template DNA T -, s
(single copy) |
I - e B E——
e —
———— - .
— fr— 2% = 10° copies
J" e
[E——]
L, W .,  Syam—
C— L —
————
wam— ==

/N

=N
1 Denaturation 2 Annealing 3 Extension e
|

2' = 2 copies 22 = 4 copies 2° = 8 copies




image1.png
rough strain
(nonvirulent)

mouse lives

smooth strain
(virulent)

mouse dies

heat-killed
smooth strain

* %
¥y
%

mouse lives

rough strain &
heat-killed
smooth strain

o‘*
* %

mouse dies




image2.jpeg
Figure 13.4

Experiment
Batch 1: Radioactive sulfur (**S) in phage protein
© Labeledphages @ Agitation frees outside ~ €) Centrifuged cells
infectcells. phage parts from cells. form a pellet.
Radioactive :‘,\,‘?\ © Radioactivity
protein / Y (phage protein)
found in liquid
” f{'
S
o

Pellet

Batch 2: Radioactive phosphorus (°2P) in phage DNA
3 @ Radioactive

DNA /R’\/‘i’\

Pellet DNA) foundin pellet




image3.jpeg




image4.jpeg
Houe 16,7 + Double helix + Nucleotide
« Antiparallel
ompfimentary strands

1 Hyd bond
Q ydrogen bon Seend
o on
= g

(a) Key features of (b) Partial chemical structure (c) Space-filling
DNA structure model

0201 Posrson Esucton




image5.jpeg
Figure 13.10

First Second
Parent cell replication replication
(a) Conservative
model \"/)\}
R s
Semiconservative model of replication \"/\\] AR
each daughter molecule will have one AN"Z)\)
strand the parent molecule) and one \%N < A\Y,\}
new strand
(b) Semiconservative
model A < AV
Conservative model: ) A\Z,\!
*parent strands rejoin \"\\] R
Dispersive model: T\ < N2\
each strand is a mix of old and new TAVA)
(c) Dispersive
model N
< AR {
; AR
R {

©2014 Pearson Education, Inc.




