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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)
(L)) paea
— 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
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— A (Adenine) pairs with T (Thymine), G (Guanine) pairs with C (Cytosine)
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A DNA
double helix
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= How nucleotides are connected? leazy o € gl Jas 3 CaS
= 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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Ribonucleic Acid (RNA)
(L) oaaa

— Composed of (1) nucleotide chain

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

Feature DNA RNA
MNumber of strands in 2 1
molecule — —
Type of sugar in Deoxyribose Ribose
nucleotide _ -
Nitrogenous bases A C G, T A C G, U
contained - -
Subunits Mucleotides MNucleotides
Nucleotide components Sugar, base, phosphate Sugar, base, phosphate
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DNA Replication Ll cacliaty cas
— The two DNA strands separate Ll Usa Joadi;

— Each strand is used as a pattern to produce a
complementary strand, using specific base pairing
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— Each new DNA helix has one old strand with one
new strand
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— DNA replication follows a semiconservative
model.
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A parental
molecule
of DNA

©2012 Pearson Education, Inc.

439‘2\ Uall g

a,

Free
nucleotides

The parental strands
separate and serve
as templates

OmdS 4 51 Cadaidl) (pa S andiy

This Presentation is NOT an Alternative to the Textbook! 2nd semester 2019/2020



2 [z n
=] [ :
gy .
&y A
Free L
nucleotides
A parental The parental strands Two identical
molecule separate and serve daughter molecules
of DNA as templates of DNA are formed
5 LAl g5 OmlES 45 581 Gudaidl) e S aadiay Uall cplilata (o g ods O s

This Presentation is NOT an Alternative to the Textbook! 2nd semester 2019/2020



/L_ﬂ Parental DNA = 3

molecule

[]

— e 4 f F
o —
e P—
Daughter DNA
This Presentation is NOT an Alternative to the Textbook! 2nd semester 2019/2020

molecules



The (2) k 3

ONA FIEPLII:!:ITI NG

DNA Iigase> .

el Gal) 350

A DT

c( G

G )C

A DT

T A

—

Parental molecule
of DNA

@Y Ll 5 5a

Copyright © 2009 Pearson Education, Inc

This Presentation is NOT an Alternative to the Textbook!

enzy m&s n;gl

ITSELF

‘ —I

Rl

Nucleotides A

g_a\A.u}JS}u

Both parental strands serve
as templates

u.uﬂaSM}aY\ u.u.Lu;l\ UA)\SeM
A template for DNA replication

2nd semester 2019/2020

Jnu[i A replkﬁ:atlon

DNA polymerasc>
S g3 Gall an 5l
A O>T A >T
c( G c( a
G )C G )C
A T A DT
T< A T{ A

Two identical daughter
molecules of DNA
Lall cplilatia (g 53 O




= Two key proteins (enzymes) are involved in DNA replication.
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- DNA polymerase
- adds nucleotides to new DNA chain (make DNA from
nucleotides)
paall Gall day i ) duia g il ae ) g8l ddleal e Gal 3 pal g9 Jan
- proofreads and corrects improper base pairings.
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- DNA ligase
- joins small fragments into a continuous chain and
facilitates the joining of DNA strands together.
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http://en.wikipedia.org/wiki/DNA

DNA replication proceeds in two directions at

many sites simultaneously
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= DNA replication begins at the origins of replication

where el Jial dihia  aud ddaic 8 ball Cae L [KYY

- DNA unwinds (open) at the origin to produce a “bubble,”
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« Replication proceeds in both directions from the origin,
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« Replication ends when products from the bubbles merge
with each other.
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Flow of Genetic Information from DNA to RNA to Protein
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— A gene: a specific sequence of a DNA that directs the
synthesis of a specific protein. How ??
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— DNAis transcribed into RNA
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— RNA Is translated into protein
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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
seguence
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—Transcription rewrites the DNA code into RNA, using

the nucleotide “language”
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-A codon: consisting of (3) nucleotides
Alie il 5 55 (CIOE) (a5 880 ) 5S
-Translation involves switching from the nucleotide
‘language” to amino acid “language”
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- Each amino acid is specified by a codon
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Transcription

Transcription is the synthesis
of RNA from a DNA template.

Definition

Purpose to make RNA copies

MRNA, tRNA, rRNA

Products

Location Nucleus
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Translation

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

The purpose of translation is to
synthesize proteins

Proteins

Cytoplasm



The Genotype and Phenotype
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—Genotype: Is the inheritable genetic information
contained in the DNA
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— Phenotype: is the organlsms physical structure and
appearance (e.g. eyes’ color, hair color ...etc)
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— The Genotype Is expressed as proteins which form the
molecular basis for the Phenotype
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Genotype Phenotype

The information contained on An expressed and
genetic materials observable trait, e.g.
Refers to hair color.

using a biological assay, such  Using observation of

as PCR the individual. (Outside
Can be determined by the body)
Hereditary from parents. Genotype and the
iInfluence of the
Depends upon environment.
DNA, inherited diseases Hair color, eye color,

Examples
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