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Motivations to present this lecture!

1- Highlight some of available facilities. 
(Free and Commercial(

2- Design a research project with clear target.

3- Techniques are means, not goals.

4- Encouraging collaborative work.

The goal is

Manuscript will be accepted in high rank journal



Levels of genome studies



Importance of structural and functional 

genomic studies:

• Discovery of whole new classes of genes. 
• Functions and expression

• Determining the functions of proteins and of 
individual domains within proteins

• Allowing the regulatory regions of genes to 
understanding complex regulatory network.

• Show the way to efficient mass production of 
proteins (hormones and vaccines). 



Microbial related studies

1- Genomic characterisation of viruses: DNA and RNA genomes, 
single-stranded, double stranded. 

2- Genomic comparisons of microbial strains in the monitoring of 
outbreaks and infectious disease. epidemic control and drug research.

3- Revealing a host pathogen relationships.

4- Laboratory diagnosis. 

5- Determine: A- Virulence genes 

B- Mutation rate

C- Antibiotics resistance.

6- Metagenomics: Analyse DNA acquired from community of     
microorganisms present, without the necessity of pure cultures.



International web



Program examples



1- Gene expression studies

• Gene expression is a highly regulated mechanism that controls the 

function and adaptability of all living cells.

• First step is get knowledge about gene structure 

• A gene contains two functional segments.

1- is a coding DNA sequence, which contains the instructions for making a protein. 

• 2- The other is a DNA sequence called a promoter. 

which regulates the gene’s  transcription, either by activating or suppressing its expression.

• Several techniques exist for studying and quantifying gene expression and  its regulation. 

This techniques keep updated and developed (effort, time, cost, precise)

• Cloning

• protein characterization

• DNA sequencing

• Trancreptome analysis: RT real time PCR, Microarray,  RNAseq, NGS



Cloning methods

• Produce large numbers of identical combinations DNA 

molecules (clones)



Seamless cloning

• Seamless cloning technologies eliminate
the requirement for restriction enzymes.

• Usful when an insert contains a number of
restriction sites within its sequence.

• In general, the procedure consists of adding
flanking sequences approximately 15 bp in
length to both the insert and vector via
PCR.

• The DNA is joined using recombinase
enzymes or DNA ligase.

• For instance, GenScript’s GenBuilder™ Kit
can clone inserts up to 10 kb in 30 minutes.

about $200

https://www.genscript.com/what-is-restriction-digestion.html


The PCR cloning strategy

• PCR cloning strategy consists of the following 

steps:

• The gene of interest is amplified by PCR.

• The PCR product is cloned into intermediate vector.

• The sequence of a positive clone is checked by 

sequence analysis.

• The gene of interest is sub-cloned into a variety of 

expression vectors.



Primer design/Restriction site adding in PCR cloning

• For insertion of double stranded DNA into a cloning vector, addition 

of sticky ends on both termini is necessary.

• Create sticky ends 

a) Linkers are ligated to blunt end by T4-DNA ligase. 

b) Using terminal transferase the synthesis of homopolymer tails.

c) Adding restriction site to primers.



R.E. adding 2-3$ extra

• Restriction sites are in green 

(GGATCC for BamHI and GAATTC for EcoRI) 

Sequence 5' - 3' 

• For:  CACGAATTCTAAGCCAGAGGAGGTGATGGCGATT

• Rev: GAGGGATCCAGGCGTGTAACGCCTGCTTCTGATT



Polymerase selection



3-5 exonuclease activity/proofreading



Intermediate cloning Vector (148$ for 20 reactions)

• Before going to destination vector, Intermediate is required!

• Thermo Scientific CloneJET PCR Cloning Kit, is an advanced 

positive selection system (lethal gene that is disrupted by ligation )

• Products generated with any thermostable DNA polymerase.

• Fast—PCR cloning in only 5 minutes

• Highest efficiency—>99% of positive clones

• Economical—no expensive blue/white screening

• Sequencing of cloned DNA (available primer).





Destination vector        60-200$

pRS1274 lacZ transcriptional fusion vector containing 

BamHI-SmaI-EcoRI-lacZ cloning site , lacZ lacY lacA



pET21a(+) Overexpression cloning vector 

Novagen/225$ 



Detection of Recombinant Clone

• A classic way: Blue-white screening using bacterial lactose metabolism 

Colourless substrate (X-gal) on cleavage by β-galactosidase

• A powerful way: Positive selection vectors conditionally express a lethal 
gene clones. OR insertional inactivation suitable genetic system (Abr). 

• A precise way: Using restriction enzymes.

• The most accurate way: Sequencing using appropriate primers.

• A quick way: Colony screening with PCR is the most rapid initial 
screen. 



Clones selection/Colony PCR



Colony PCR Info. 



Transcriptome profiling

• Global transcriptional profiling is a full range of messenger RNA expressed by an 

organism.

• This techniqiues has been widely used to understand the genetic regulation of a 

particular cell type. 

• Transcriptomics provides guidance to select the genes for functional studies. 

• Methods have been used in profiling

• Microarray technology

• Serial Analysis of Gene Expression (SAGE),

• RNA sequencing (RNA-Seq) 



DNA microarrays: analyzing genome-wide 

expression

• DNA microarrays consist of thousands of individual gene sequences bound 

to closely spaced regions on the surface of a glass microscope slide or 

synthesized

sequences on a chip surface.

• a DNA microarrays allow the simultaneous analysis of the expression of 

thousands of genes.

• The combination of DNA microarray technology with genome sequencing 

projects enables scientists to analyze the complete transcriptional program of 

an organism during specific physiological response or developmental 

processes



Microarray outline



Microarray studies



Results analysis: example



2700$

For comprehensive monitoring of 
the relative mRNA abundance of S. 
aureus sequences.

The GeneChip S. aureus Genome 
Array is useful for studying the 
expression of sequences in 
Staphylococcus aureus

The array contains probe sets to over 
3,300 S. aureus open reading frames. 



In silico services/Cloning webs

- Graphic Maps: Draws graphic ORF maps

- Quick annotation of sequence

- Virtual Digests

- Finds translationally silent restriction sites

- Translates sequences 

- Finds potential primers with criteria 

(length, Tm, %GC, self/other complementarity)

- Aligns two DNA sequences with the 

alignment hyperlinked to the original 

sequence. 

- Phylogenetic analysis







Global database and insilico analysis
commericial servesis

• https://www.ebi.ac.uk/ena/data/view/AF5002
62

https://www.ebi.ac.uk/ena/data/view/AF500262










https://www.genscript.com/value-added-tool-

promotion.html?src=mostpopular

https://www.genscript.com/value-added-tool-promotion.html?src=mostpopular











