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Molecular structure of the genetic material
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» Until 1940: Protein is the genetic material.
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Studies on bacteria and viruses: DNA'is genetic material .
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Deoxyribonucleic acid (DNA) and ribonucleic acid (RNA) are
the two types of nucleic acids, consisting of long chains
(Polymers) of chemical units (monomers) called
nucleotides.
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Deoxy Ribonucleic Acid (DNA)
(um) e
— Composed of (2) polynucleotide chains twisted into a helical shape
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— Sugar-phosphate backbone is\(outside)
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— Nitrogen bases are perpendicular to the backbone. (inside)
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— Pairs of bases give the helix a uniform shape
QoStad) g dulana duald A8, phay Ayl g i) B2 Y ot 5
— [ A {Adenine) pairs with, T (Thymine), G (Guanine) pairs with C (Cytosine)

Ot giad) (3 Gl g2 9 Ol a0 i) ai
This Presentation is NOT an Alternative to the Textbook! 1st semester 2019/2020



A DNA
double helix

© 2012 Pearson Education, Inc.

Gl sill g Sd) 3 gas
Sugar-phosphate

A g i) 2o g

Nitrogenous base
(canbe A, G,C, orT)

(o)

|

| o Thymine (T)
c/ \c
A '|:/|
H Cor® H
o
| Sugar

(deoxyribose)

backbone oh hat
—A i osphate
| T/ group
- B ) Nitrogenous
‘ Covalept— — / base
_ bond ~Sugar
joining
€ | nucleotides %/ $ " Hsc\@/H
Z o=||='—0—CH2 H™ o
DNA . -
T% nucleotide |
Phosphate
group
e
—
B
¢

[ Two representatgns

of a DNA polynucleotide

This Presentation is NOT an Alternative to the Textbook! 1st semester 2019/2020

——
DNA nucleotide



= How nucleotides are connected? flecass <o sl gl o i (oS
= A sugar-phosphate backbone is formed by covalent bonding
between the phosphate of one nucleotide and the sugar of the
next nucleotide
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= Nitrogenous bases extend from sugar-phosphate backbone
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Hydrogen bond
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Ribbon model Partial chemical structure
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Three presentations of DNA
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RNA
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Ribonucleic Acid (RNA)
(BA) (aaa

~  Composed of (1) nucleotide chain

— Uses the sugar ribose (instead of deoxyribose in DNA)
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Ribose and Deoxyribose
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Table: Similarities and Differences between DNA and RNA

Feature DNA RNA
Number of strands in 2 1
molecule — —
Type of sugar in Deoxyribose Ribose
nucleotide
Nitrogenous bases A ENs . A, C,G,U
contained - -
Subunits Nucleotides Nucleotides
Nucleotide components Sugar, base, phosphate Sugar, base, phosphate
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@—Each strand is used as 9 produce a

complementary strand, using specific base pairing
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— Eachnew DNA helix has one old strand with one

new strand
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— DNA replication follows a semiconservative
model.
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» Two key proteins (enzymes) are involved in DNA replication.
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(DNA polymerase ) 7 O\ 29 gy s PNA 2@ S
adds nucleotides to new DNA chain (make DNA from
nucleotides)
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- proofreads and corrects improper base pairings.
@ [DNA ligase

- joins small?agments into a continuous chain and
facilitates the joining of DNA strands together.
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DNA replication proceeds in_two directions at
many sites simultaneously — BR6 050 '
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Flow of Genetic Information from DNA to RNA to Protein
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- @ a specific sequence of a DNA that directs the
synthesis of a specific protein. How ??
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Genetic information is translated into amino acid sequences
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—Sequence of nucleotides (in DNA) provides a code to
construct a protein
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— A nucleotide sequence converts into an amino acid
sequence
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—Transcription rewrites the DNA code into RNA, using
the nucleotide “language”
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-Translation involves switching from the nucleotide

“language” tc_amino acid “language”
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Transcription

Transcription is the synthesis
of RNA from a DNA template.
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Translation

Translation is the synthesis of
a protein from an mRNA
template. i.e., translating the
DNA genetic information
carried by mRNA to synthesize

proteinﬁ\ -RMA - Prstein

The purpose of translation is to
synthesize proteins
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The Genotype and Phenotype
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is the inheritable genetic information
contained in the DNA

hﬁ\@odpﬂ‘\g@jﬂ\@bﬁ\uLAJM\uA JPRTEN| g 11
NS5,

EDhenot e is the organisms’ physical structure and

appeara (e.g. eyes’ color’hw etc)
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— The Genotype is expressed as proteins which form the
molecular basis for the Phenotype
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