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Types of DNA sequencing based on the genome target :

1. Whole genome sequencing is used to initially determine the genome sequence of
an organism.

. Whole exome sequencing (WES): identifies all the protein-coding genes in the
genome. Focusing on protein-coding exons (and excluding other regions of the
genome) can lower the cost and time of sequencing, as exons make up about 1% of
the human genome.

3. Targeted sequencing: This method generally produces a smaller amount of data than

WGS, making analysis more manageable. There are several methods of targeted
equencing, each appropriate for specific applications. The most popular methods are
mplicon sequencing.

* Amplicon sequencing This method uses PCR to amplify DNA to make amplicons. The
amplicons are indexed and sequenced, such as partial sequences of 16S rDNA, 18S rDNA

and specific genes.



» Examples of amplicon sequencing:

» The 16S rRNA gene is usually for identification and classification as
it is highly conserved between different species of basteria and
archaea

» 18S rRNA is the structural RNA 12r tne small component of
eukaryotic cytoplasmic ribosomes, and thus one of the basic
components of all eukaryotic cells
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Steps of Amplicon sequencing

1. Extract DNA or RNA

l

2. Select Region of Interest

l

3. Amplify the Region (PCR)

L
4. Prepare for Sequencing

A4

5. Sequence the DNA

l

6. Analyze the Results




Now what after sequencing??

* You will get the Sequence results back

* The final Data generated is complete chromatogram and the text
version of DNA Sequence, a Raw data.

ACAACTGGCGTGAATCATGGCCCTTCGCGGGCCATTIGCTTTIC
TCTGTGGAGGAGTGCCATGACGAAAGATGAACTGATTGC
CCGTCTCCGCTCGCTGGGTGAACAACTGAACCGTGATGT
CAGCCTGACGGGGACGAAAGAAGAACTGCGCGECTCCGETAGET
GGCAGAGCTGAAAGAGGAGCTTGATGACACGGATGAAAC
TGCCGGTCAGGACACCCCTCTCAGCCGGGAAAATGT




* Sequence cleaning and trimming: You must use specific software to
analyze your sequence and to check the quality of the sequence, if
there is any noise or bad quality sequence part it should be removed
by using for example BioEdit software.
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Sequence alignment

* is the process of comparing
two or more DNA, RNA, or
protein sequences to find
similarities and differences.
It helps identify matching
regions, mutaticns, and
evolutionary relationships
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Sequence alignment:

*Many tools exist to analyze DNA, RNA, and protein
sequences.

e eSome tools are free to download or use online, while
ciadat: SR S others require payment.

B LAST * NCBI offers various free tools for sequence analysis.

(in 1
e BLAST is one of those tools.

* BLAST: Blast is a bioinformatics tool used to determine
the origin of unknown DNA or protein sequences
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Why Use BLAST?

» BLAST helps find similar regions in DNA or
protein sequences.

* |t compares sequences to a database and
checks how closely they match.

= Scientists use BLAST to study gene functions,
evolutionary relationships, and identify

related genes.
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Find similar DNA
sequences

Compare protein
sequences

Find proteins from a DNA
sequence

Find DNA sequences that
could code for a protein

Compare translated DNA
sequences



III Why is BLAST popular?
+* Fast and sensitive
+* Reliable
*** Flexible
¢ Finds short similar regions
anywhere in a sequence




So, to find BLAST
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We are going to use blastn
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You can use FASTA file or accession no. in the blast searching
box , please write your note about each part when | explain it
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Now , you will get this window after you clicked on BLAST at the end of the previous window, you can check the
similarity and many other features for your query and the other data that you got in your search table down
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Select only the first and 6™ line, options , now choose
alignment
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Nannizzia fulva strain GZUIFR-EB6401M internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal
transcribed spacer 2, complete sequence; and 285 ribosomal RNA gene, partial sequence
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Nannizzia sp. strain GZUIFR 21.329 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal

transcribed spacer 2, complete sequence; and large subunit ribosomal RNA gene, partial sequence
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Feature

Definition

Lower value means...

Higher value means...

Depends on

Typical use

E-value

The expected number of matches
found by chance in a database.

A more statistically significant
match.

The match is likely random.

DatsLase size, sequence length,
and similarity.

Determines if a match is statistically
relevant.

Identity Value

The percentage of identical
nucleotides or amino acids in the
aligned region.

More differences between the
sequences.

A higher degree of sequence
similarity.
Only the alignment between two

sequences.

Assesses how closely two
sequences are related.




* A lower E-value (closer to 0) means a more significant match.
*A higher E-value suggests the match might have occurred by
random chance.

For example:
*E = 0.000001 — The match is likely real.

E =1 — The match is probably due to chance.
*S0:

*E-value helps decide if a match is meaningful or random.

*ldentity value shows how similar two sequences are.

*A low E-value + high identity suggests a strong match.

*Query Cover[age]: the percent of the query length that is included in
the alignment (comparison).
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Task1:

* Use this accession (AY902196) number and answer the follcwing
questions by using blastn:

* To which gene does this accession belong?
* Complete the following table, choosirg the top hit for each organism.

» Specify the organism before you blastn



Organism Genbank
accession

Enterobacter spp.
Klebsiella spp.
Shigella spp.

Pseudomonas spp.

Hit description

% identity

E-value



* Looking at both the % identity and E-value scores, which of the above
hits (excluding K. pneumoniae), do you think is the best match to your
query sequence?



