DNA Structure and Replication Notes

DNA 
·  Function:  Stores ______________________ information to make____________________.
·  Structure: double sides chain of ______​​​_____________________ that form a ____________________________________.
·  Parts of a DNA nucleotide:
1. [image: image1.png]


___________________________
2. ___________________________
3. ___________________________

a. _______________________
b. _______________________
c. _______________________
d. _______________________
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What enabies celis to have different forms and to perform
different functions? Ultimately the genetic source of this OBJECTIVES
amaszing diversity is deoxyribonucleic acid (DNA), The
primary fanction of DNA in organisims is 1o store and transmit O

’ Explain the principalfunction
the genetic information that tells cells which proteins to make oM,
and when to make them. Proteins in turn form the structural

a

.
units of cells and help control chemical processes within cells
Describe the structure of DNA,
=
Define the term
STRUCTURE OF DNA complementary base paiing.
Recall from Chapter 3 that the nucleic acid DNA is an organic com- i
pound, DNA Is made up of repeating subunits called nueleotides, Explain th roleof
Each DNA molecule consists of two long chains of nucleotides. complementary base paiing
A DNA nucleotide has three parts: a sugar molecule called in the eplicaton of DNA
deoxyribose; a phosphate group, which consists of a phosphorus,
P, atom surrounded by oxygen, O, atoms; and a molecule that Is A
referred 1o as a nitrogen-containing base because It contains a Summarize the main features
nitrogen, N, atom. The three parts of a DNA nucleotide are illus- of DNA replcation

trated in Figure 10-1. The deoxyribose sugar and the phosphate
group are identical in all DNA nucleotides. However, the nitrogen-
containing base may be any one of four different kinds.

‘The four nitrogen-containing bases found in DNA nucleotides
are adenine, guanine, cytosine, and thymine. It is customary
to represent nucleotides by the abbreviations for their nitrogen-
containing bases. A nucleotide containing adenine is represented
by an A. Likewise, C = cytosine, G = guanine, and T = thymine.
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FIGURE 10:1
A DINA molecle i composed of 3
Sugar deoybose sugar molecul, a phos
(@eoryribose) phate oroup, and one of four nitiogen-
Containing bases.




The Double Helix
·   In 1953, James Watson and Francis Crick suggested a 

model for DNA as a ​​​​​​​​​​​_______________________________ (two 
nucleotide chains wrap around each other in a double spiral).
·   Backbone is made of alternating ______________________ and

 ___________________________.
·   Bases attach the two strands _________________________________.
[image: image4.png](a)The parent molecule (b)The first step in
has two complementary replication is
strands of DNA, Each separation of the
base is paired by two DNA strands.

hydrogen bonding with
its specific partner, A
with T and G with C.
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(c)Each parental strand now

serves as a template that
determines the order of
nucleotides along a new
complementary strand.

(d) The nucleotides are

connected to form the.
sugar-phosphate
backbones of the new
strands, Each “daughter”
DNA molecule consists
of one parental strand
and one new strand.



Complementary Base Pairing

·  The bases are connected to each other in the 
double helix by hydrogen bonds.  (Chargaff’s Rule)
Chargaff’s Rule states that A= _______ and C= ________.
[image: image5.jpg]FIGURE 105
(a) Duing DNA repicaton, helcase
enzymes separate ONA's two chains of
nuciotides. () DNA polymerases bind
0 the separate chains of nucectides.
One nudeotide at a time the enzyme
Constucts a new complementary chain
of nuceotides. (0 At the and of eplica-
tion there are two dentcal copies of
the original DNA molecule. Each DA
molecue s made of ne chain of
nuclotides flom the original DNA
molecue and one new chan of
nuclotides,

Directon of unwinding

DNAMOLECULE

| REPLICATION OF DNA

“The process of copying DNA in a cellis called replication. During
replication, the two nucleotide chains separate by unwinding, and
each chain serves as a template for a new nuclcotide chain

'DNA replication is illustrated in Figure 10-5. The frst step is the
separation of the two nucleotide chains. The point at which the
two chains separate s called the replication fork. The chains are
separated by enzymes called helcases. As the helicase enzymes
move along the DNA molecule, they break hydrogen bonds
between the complementary bases, and the chains separate.

As Figure 103 shows, enzymes called DNA polymerases bind to
the separated chains of DNA. As DNA polymerases move along the
separated chains, new chains of DNA are assembled using
nucleotides n the surrounding medium that are complementary to
the existing DNA chains. Nucleotides are joined to the new chains
by covalent bonds between deoxyribose sugars and phosphate
groups. They are joined to the original nucleotide chain by hydro-
gen bonds.

IDENTICAL DNA MOLECULES
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Chromosomes and DNA Replication

DNA Organization
So how does it all fit?

·  DNA is tightly wrapped and coiled into chromatin which is 
wrapped and coiled into _____________________.
Organization of DNA
· DNA makes up ______________ and genes make up 
_____________________________.
DNA Replication

· [image: image6.png]Chromosome




 DNA Replication is the ______________________________

_____________________.
·  The strands of DNA _________________(using enzymes) 
and make copies using the ________________________ 
base pairing rules.
·   Makes _________________ copies of DNA[image: image7.jpg]PURINES

FIGURE 102
The fout niroger-containing bases
found n DNA are ivided o two
groups: purnes and pyrimidines. Two-
Tinged basesare cale purins.One:
tinged bases are caled pyrimicines.

FIGURE 103
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3 spial staicase. is il a double
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Figure 102 shows the structure of these four nucleotides. Notice:
that adenine and guanine have two rings of carbon, C, and nitrogen,
N, atoms. In contrast, cytosine and thymine have only one ring of
carbon and nitrogen atoms. Bases that have two rings of carbon
and nitrogen atoms, such as adenine and guanine, are called
purines, Pyrimidines are bases that have one ring of carbon and
nitrogen atoms, such as cytosine and thymine.

The Double Helix

In 1953, James Watson and Franeis Crick suggested a model for the
structure of DNA. The model proposed that DNA s composed of two.
nucleotide chains that wrap around each other to form a double spi-
ral—simllar to  spiral stairease. This shape is called a double helix.
The double helix structure of DNA s fllustrated in Figure 10:3.

Hydrogen bonds

ST ——)




The Steps of DNA Replication








1. DNA begins with 2 _________________________ original strands.
2. DNA strands separate or _______________.
3. New nucleotides are added to the original strand 
following  _______________________________ rules. 
4. Result is 2 exact copies of DNA, each having one 
____________________ strand and one ______________ strand.
[image: image8.jpg]Purines = Pyrlmldmes

© 2001 Sinaver. Ass:




[image: image2.png]



	


	


1














2














3











4








