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Louis Pasteur (1822-1885)

“If it is a terrifying thought that life is at the mercy of the 

multiplication of these minute bodies [microbes], it is a 

consoling hope that Science will not always remain 

powerless before such enemies”



Phylogenic tree of life
• Through variation in 

rDNA sequences we can 

distinguish organisms to 

the species level and trace 

evolutionary relationships

• Three separate 

“Domains” of life; 

Eukaryotes, Bacteria, and 

Archaea

• It is now possible to 

sequence and analyze 

ribosomal DNAs without 

culturing the microbes



.

• Microbes are among our planet's most ubiquitous organisms. 
They are present in every biosphere, including some of the 
most extreme locations on Earth. 

• Microbes, in general, possess genomes much smaller in size 
compared to plants and animals, which makes them ideal for 
genetic and physiological studies.

• Microbial genomics is largely the identification and 

characterization of their genetic compositions. strong

Microbial genetics



Classification



Genomic data-Viruses







Microbial Gene Expression

•Gene expression analysis - the study of the way genes are transcribed to 

synthesize functional gene products 

•Provides insights into normal cellular processes

•Transcription- the process of creating a complementary RNA copy of a DNA 

sequence, can be regulated in a variety of ways 

•DNA microarrays — an array of oligonucleotide probes bound to a chip surface 

enables gene expression profiling of many genes in response to a condition. 

•REAL TIME PCR— steady-state levels of mRNA are quantitated by reverse 

transcription of the RNA to cDNA followed by quantitative PCR (qPCR) on the 

cDNA



Identification of an Open Reading 
Frame



Structure of a gene and primers



Operons and Transcriptional 
Regulation in Bacteria



What if we want to study gene 
function?

Approach to take:

 Transposon Mutagenesis 

 Assess if there is phenotypic change

 Locate transposon Tn insertion in genome,                                                                                   

using primers specific to Tn

 Clone Tn-gDNA junction fragment and sequence

 Identify gene similarity in database (NCBI)



Cloning of entire gene



Blue/White screening-

 Detection of recombinant  

bacteria in vector-based 

molecular cloning experiments



Restriction enzymes 



Cloning of gene into expression vector for protein 

purification


