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4- Mis-Called
(b) Mis-call a nucleotide:

Sometimes the computer will mis-call a nucleotide when a
human could do better. Most often, this occurs when the
basecaller calls a specific nucleotide, when the peak really was

ambiguous and should have been called as 'N'.
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S- Heterozygous (double) peaks:

A single peak position within a trace may have but two
peaks of different colors instead of just one.

Note that the base caller may list that base position as an
'"N', or it may simply call the larger of the two peaks.

Here's a great example of a PCR

single-nucleotide polymorphism = 70
(SNP).
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11- DNA contamination:

CAATGTGACGTCGGATCTGGGGGCCC TCTACGATCCGCTTCTGTGGCCCGCCTG
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MVNLTSDEKTAVLALWNKVDVEDCGGEALGRLLVVYPWTQRFFE..
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MVHLTPEEKTAVNALWGKVNVDAVGGEALGRLLVVYPWTQRFFE...

Alignment: Comparing two (pairwise)
or more (multiple) sequences.
Searching for a series of identical or
similar characters in the sequences.




Central role of multiple alignments

Phylogenetic studies

Hierarchical function annotation:

Bacteria

Comparative genomics

homologs, domains, motifs
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Human genetics, SNPs Therapeutics, drug design
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Why Align Sequences?

* Crucial for genome sequencing

e Discover functional, structural, and evolutionary
information because similar Sequences may have
similar function

e |dentify primers and probes to search for
homologous sequences in other organisms




Why Align Sequences?

Three types of nucleotide changes:

— a replacement of one (or more)

sequence characters by another:  AAGA = AACA
- an insertion of one (or more) sequence

characters: AAG A

— a deletion of one (or more) sequence

characters: A AGA




Why Align Sequences?

*Genome Sequencing Strategy
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Obtain a large collection of BAC clones

Map them onto the genome (Physical Mapping)
Select a minimum tiling path

Sequence each clone in the path with shotgun
Assemble

Put everything together

G > P




Why Alignh Sequences?

* Homology
— Similar sequences may have a common ancestor

e |In 1990 Carl Woese and colleagues
proposed the Tree of Life, using a molecular
phylogenetic approach.

e |tis based on sequencing rRNA (16S and
18S), which all organisms share.

e All organisms were separated into three

domains: Bacteria, Archaea, Eukarya.
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¢ Identical in 98% or
more of all organisms

* Conserved only
in the Bacteria

e Conserved only
in the Archaea

e Conserved only
in the Eukarya

A Conserved within
each domain, variable
among domains

== Regions that vary

structurally among
domains

®© 2007 Sinauer Associates, Inc.
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&>  Why Align Sequences?

Sequence 1

E—

confirm insert sequence
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ATGACGGATCAGCCGCAAGCGGAATTGG

TACTGCCTAGTCGGCGTTCGCCTTAACCGCTG
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Sequence:

ATGACGGATCAGLC
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& . Why Align Sequences?

Translation:

Each sequence must be translate to its amino acids (aa)
by using

Expasy. translatesoftware




& . Why Align Sequences?

Comparing two sequences
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Dendrogram or phylogenetic tree




Web servers for pairwise alignment
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Natienal Center for
Biotechnology Information

NCBI Home

NCBI

How To &)

Sign in to NCBI

All Databases v |
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Welcome to NCBI

Resource List (A-Z)

All Resources

The Mational Center for Biotechnology Information advances science and health by providing access to biomedical
and genomic information.

Chemicals & Bioassays

About the NCBI | Mission | Organization | Research | NCBI MNews

Data & Software

DHA & RNA

Get Started

Domains & Structures

Genes & Expression

» Tools: Analyze data using NCBI software
» [Downloads: Get NCBI data or software

Genetics & Medicine

» How-Ta's: Learn how to accomplish specific tasks at NCBI

Genomes & Maps

+ Submissions: Submit data to GenBank or other NCBI databases

Homology

Literature

Proteing

NCBI YouTube channel

Sequence Analysis

Learn how to get the most out of NCBI

Taxonomy

tools and databases with video tutornials

Training & Tutorials

on the NCBI YouTube Channel. E
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Popular Resources
PubMed

Bookshelf

PubMed Central
Publled Health

Botide
Genome
SNP

Gene
Protein
PubChem

NCBI Announcements

Coffee Break tutorial: Brown fat and
obesity
Apr, 2014

The latest Coffee Break tutorial
.
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Mew MCBI YouTube video: Create custom
databases for BLAST
Mar 28, 2014
In the newest MCBI video on YouTube
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BLAST — programs

& Protein BLAST: search protein d= X G cant find ncbi protein multiple s= X &3 BLAST: Basic Local Alignment Se- X & COBALT: - Cobalt RID { segs) X + - o X
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Home Recent Results Saved Strategies Help

BLAST®

Basic Local Alighment Search Tool

BLAST+ 2.9.0 Is here!

N :
BLAST finds regions of similarity between biological sequences. The program g Thelatestversion has enhanced support for the new database format.
compares nucleotide or protein sequences to sequence databases and Vs’ Tue, 02 Apr2019 17:00:00 EST !
calculates the statistical significance. Learn more
Web BLAST

BLAST Genomes
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Query type: AA or DNA?

For coding sequences, AA (protein) data are
better

— Selection operates most strongly at the protein
level the homology is more evident

— AA — 20 char’ alphabet  DNA - 4 char’ alphabet

lower chance of random homology for AA




# MISA input: multiple sequence Fasta file

>gi| 4504351 |ref| NP_000510.1| delta globin [Homo sapiens]
MVHLTPEEKTAVNALWGKVNVDAVGGEALGRLLVVYPWTQRFFESFGDLSSPDAVMGNPKVKAHGKKVLG
AFSDGLAHLDNLKGTFSQLSELHCDKLHVDPENFRLLGNVLVCVLARNFGKEFTPQMQAAYQKVVAGVAN
ALAHKYH

>gi| 4504349 |ref| NP_000509.1| beta globin [Homo sapiens]
MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYPWTQRFFESFGDLSTPDAVMGNPKVKAHGKKVLG
AFSDGLAHLDNLKGTFATLSELHCDKLHVDPENFRLLGNVLVCVLAHHFGKEFTPPVQAAYQKVVAGVAN
ALAHKYH

>gi| 4885393 |ref|[NP_005321.1| epsilon globin [Homo sapiens]
MVHFTAEEKAAVTSLWSKMNVEEAGGEALGRLLVVYPWTQRFFDSFGNLSSPSAILGNPKVKAHGKKVLT
SFGDAIKNMDNLKPAFAKLSELHCDKLHVDPENFKLLGNVMVIILATHFGKEFTPEVQAAWQKLVSAVAI
ALAHKYH

>gi| 6715607 |ref|[NP_000175.1| G-gamma globin [Homo sapiens]
MGHFTEEDKATITSLWGKVNVEDAGGETLGRLLVVYPWTQRFFDSFGNLSSASAIMGNPKVKAHGKKVLT
SLGDAIKHLDDLKGTFAQLSELHCDKLHVDPENFKLLGNVLVTVLAIHFGKEFTPEVQASWQKMVTGVAS
ALSSRYH

>gi| 28302131 | ref| NP_000550.2| A-gamma globin [Homo sapiens]
MGHFTEEDKATITSLWGKVNVEDAGGETLGRLLVVYPWTQRFFDSFGNLSSASAIMGNPKVKAHGKKVLT
SLGDATKHLDDLKGTFAQLSELHCDKLHVDPENFKLLGNVLVTVLAIHFGKEFTPEVQASWQKMVTAVAS
ALSSRYH

>gi| 4885397 |ref|NP_005323.1| hemoglobin, zeta [Homo sapiens]
MSLTKTERTHVSMWAKISTQADTIGTETLERLFLSHPQTKTYFPHFDLHPGSAQLRAHGSKVVAAVGDA
VKSIDDIGGALSKLSELHAYILRVDPVNFKLLSHCLLVTLAARFPADFTAEAHAAWDKFLSVVSSVLTEK
YR




W Sequence alignment - Wil 'ﬁ Multiple Sequence Alignrn X Y = COBALT:Multiple Alignm: i

€« C f& [0 www.ncbi.nlm.nih.gov/tools/cobalt/cobalt.cgi?link_loc=BlastHomeLink

< COBALT
e

Sign In] [Reqgister

Cobalt Constraint-based Multiple Protein Alignment Tool

COBALT computes a multiple protein sequence alignment using conserved domain and local sequence similarity information. g Reset page
Enter Query Sequences

Enter at least 2 protein accessions, gis, or FASTA sequences & Clear
-
Or, upload FASTA file Choose File | Mo file chosen

Job Title

Alig1 Show results in a new window

» Advanced parameters




results

¥ Alignments [ Select All Get selected sequences NEW

=1l 143385 gil50902697 g0 |ARATEA412 .11 ABC transp
[Streptococcus pyogenes MEAS10394]
Length=472

Identities = 190/304 (62%). Positiwves = 232/304
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Similarity Dissimilarity

crter-assgccisted protein

Score = 394 bits (1013). Expect = 5e-114. Method: Corpositionsl matrix

[T6%). Zaps = 47304 (1%)
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that is, the substitution of amino
acids whose side chains have
similar biochemical properties
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