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Objectives

o Define molecular biology and explain its role in studying life at the molecular level.

o Describe the relationship between molecular biology and other fields such as
biochemistry, genetics, biotechnology, cell biology, and microbiology.

o Discuss the historical development and significance of molecular biology in modern
medicine.

o Differentiate among key genetic concepts: genome, chromosome, and gene.

o ldentify the main regions of a gene (introns and exons) and understand the concepts of
alleles and loci.




Weekly Lecture Schedule (13 Lectures)

Weeks
1

2

Topics

Introduction to Molecular Biology: Central Dogma, historical experiments (Griffith, Avery, Hershey-Chase),
overview of course.

Chemical Nature of Genetic Material: DNA/RNA structure, nucleotides, base pairing, sugar-phosphate
backbone, denaturation.

The Human Nuclear Genome, Origin of term , Overview, Types, Comparison of different genome type, What are
the difference and similarities between prokaryote and eukaryote of the genome

Primary structure of DNA , DNA methylation , polynucleotide strand , RNA structure, types of RNA

DNA Replication in Prokaryotic and Eukaryotic Cells, definition,.Mechanism of DNA replication, Difference
between prokaryote and eukaryote in DNA replication

Gene definition, structural gene, regulatory gene, promoter, operator , repressor protein in gene regulation
function

Midterm Exam

Gene expression , Central dogma in molecular biology Transcription

Steps of DNA transcription, Initiation , Elongation , and Termination

Difference between prokaryote and eukaryote, Posttranscriptional modification

Structure of tRNA, mRNA, rRNA, ribosome and site of mRNA binding , ribosome in prokaryote and eukaryote
Genetic code , General feature, The 64 codon, The reading frame, The almost universal genetic code
Protein synthesis , translation , Definition , Steps of translation, Initiation , elongation, Termination

Protein synthesis , translation , Definition , Steps of translation, Initiation , elongation, Termination

Final Exam




Introduction to Molecular Biology

Molecular biology is a science that deal with the study of biology at a molecular level.

Molecular biology the study of gene structure and functions at a molecular level to understand the
molecular basis of heredity , genetics variation and the expression of gene.

The molecular biology is the branch of biology and its one of the most rapidly growing areas of

biology this concerned with the molecules of biological systems of cell.




Introduction to Molecular Biology

= Molecular biology was interaction with other sciences:

Biochemistry
Genetics
Biotechnology
Cell biology
Microbiology

What Is The Relationship Between Molecular Biology, Biochemistry And

Gen

Proteins

Function

Molecular Biology

genomics

function -

genNe i —;ﬁz—*’ protein




Introduction to Molecular Biology

What Is The Relationship Between Molecular Biology, Biochemistry And Genetics:

Genetics

Molecular

Biology
CCCIGCC

sequence change the protein? 3 Biochemistry

How are the different forms Pro/Ala
of the protein produced?




Introduction to Molecular Biology

History of Molecular Biology/Medicine

DNA can be DNA can be Automated DNA
DNA sequenced amplified with PCR sequencing becomes
available

DNA Discovery 1953 1975

Beginning of "Book of Life" DNA diagnostics - Cntical developmant for
molecular medicine (human genome) can unlimited potential Human Genome Project
be read base by base

Human Genome Project Controversy - DNA sequence for NIH policy
starts, and first NIH patents first model organsm that human genome
successful gene therapy ancnymaous (H.influenzae) sequences are
DNA sequences published freely avallable

Human Qenome 1990
Project

Modem motecular Commercialization Success with model Two modals:
medicine era increasingly prominant organisms fuels public {free) &
enthus@sm for completing  commerclal (user pay)
human genome

First draft of Annotated final version First diploid Altemative fuets &
human genome sequence  of human genome human genome artficial bacterium
publicdly announced  sequence now avallable published

Complela asguences Beginning of Beginning of Symhetic biology
for fruat fry and @ QENGMICS &ra next genaration on the march
plant are pubkshed DNA sequencing




What Is The Difference Between Genome, Chromosome, Gene?

INSIDE THE CELL

DNA Structure

Gene
(Segment of DNA)

Nucleotide
base pairs:

B Guanine
1 Cytosine
~ Adenine
B Thymine




Introduction to Molecular Biology

Genome:; v

* Genome is a total amount of genetic materials of any individual , and it is differ for one to another.

 Genome of the typical human cells are divided into 23 chromosomes.




Introduction to Molecular Biology

Chromosome:

 The chromosomes of a cell are in the cell nucleus.

* They carry the genetic information.

Chromosomes are made up of DNA and protein combined as chromatin.
 Each chromosome contains many genes.

Chromosomes come in pairs
——
\ / |

Chromosomes “




Chromosome:

Single Chromosome Duplicated Chromosome

Short Arm

. Centromere i
Chromatid Chromatid

Sister chromatids




Introduction to Molecular Biology

Proteins:

Proteins are polymers of amino acids, these amino acids were linked together by peptide bonds to

form peptides and later these peptides are modified to form proteins.
Proteins are widely used in cells to serve diverse functions. Some proteins provide the structural

support for cells while others act as enzymes to catalyze certain reactions. Protein synthesis
requires two steps: transcription and translation.

Replication /ova—onas ()

Transcription /pbNA— RNA/ l

Protein w NN

Translation /RNA — Protein/ l

\§ Protein  @—@—@—@—@—@—@



Introduction to Molecular Biology

Gene:

 @Gene is the basic unit of inheritance , it contained

in chromosomes.
Gene is a region of DNA that produce functional
RNA molecules . the gene size are various among

living individual.

Genes are made up of DNA.

.

. . . ~
Some genes act as instructions to make molecules called proteins. However, many genes do not

code for proteins.
It is @ segment within a very long strand of DNA with specific instruction for the production of one
specific protein.

Located on chromosome on it's place or locus.




Introduction to Molecular Biology

Gene Regions :

The gene have two type of region:

A. Introns (Non-coding regions) it forms a majority of the nucleotide sequences of genes.

B. Exons (Coding regions ) expression sequences make up a minority of the nucleotide sequences of

genes.

intron

Exon Exon Exon Exon chromosome
adenine

Intron Intron Intron Intron
cytosine
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