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WHAT IS A DATABASE?

- A database is a computerized archive used to store
and organize data in such a way that information can
be retrieved easily via a variety of search criteria.

- Each record, also called an entry, should contain a
number of fields that hold the actual data items.

Types of databases:
1- Flat files.

2- Relational

3- Object oriented.



Flat files databases using a single table as in a flat file
database.

Relational databases use a set of tables to organize data.

Each table, also called a relation, is made up of columns and
rows. Columns represent individual fields and rows represent
values in the fields of records.

One of the problems with relational databases is that the
tables used do not describe complex hierarchical relationships
between data items.

To overcome the problem,

Object-oriented databases have been developed that store

data as objects, the object-oriented database system is more
flexible.



To facilitate the access and retrieval of data,
sophisticated computer software programs for
organizing, searching, and accessing data have been
developed, they are called

database management systems.

These systems contain not only raw data records but
also operational instructions to help identify hidden
connections among data records.

Depending on the types of data structures, these
database management systems can be classified into
two types:

1- Relational database management systems.
2- Object-oriented database management systems.



Biological databases:

Current biological databases use all three types of
database structures: flat files, relational, and object

oriented.

Pubmed:

It is biomedical literature database and one of the
accessible data bases, which contains abstracts and in
some cases the full text articles fromnearly 4,000
journals.



Pubmed:

An important feature of PubMed is the retrieval of
information based on medical subject headings (MeSH) terms.

MeSH system consists of a collection of more than 20,000
controlled and standardized vocabulary terms used for
indexing articles.

In other words, it is a the saurus that helps convert search
keywords into standardized terms to describe a concept.

By doing so, it allows “smart” searches in which a group of
accepted synonyms are employed so that the user not only
gets exact matches, but also related matches on the same
topic that otherwise might have been missed.



Pubmed:

Another way to broaden the retrieval is by using the
“Related Articles” option.

PubMed uses a word weight algorithm to identify
related articles with similar words in the titles,
abstracts, and MeSH. By using this feature, articles on
the same topic that were missed in the original
search can be retrieved.



Several Selected PubMed Tags and Their Brief Descriptions

Tag Name Description
AB Abstract Abstract
AD Affiliation Institutional affiliation and address of the first author and grant numbers
AID Article identifier Article ID values may include the PII (controlled publisher identifier) or doi
(digital object identifier)
AU Author Authors
DP Publication date The date the article was published
JID Journal ID Unique journal ID in the National Library ofMedicine’s
catalog of books, journals, and audiovisuals
LA Language The language in which the article was published
PL Place of publication Journal’s country of publication
PT Publication type The type of material the article represents.
SO Source Composite field containing bibliographic information
TA Journal title Standard journal title abbreviation
abbreviation
Ti Title The title of the article
\ Volume Journal volume

Source: www.ncbi.nlm.nih.gov/entrez/query/static/help/pmhelp.html.
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NCBI (National center for biotechnology information) also
maintains a taxonomy database that contains the names and
taxonomic positions of over 100,000 organisms with at least
one nucleotide or protein sequence represented in the
GenBank database.

GenBank

GenBank is the most complete collection of annotated nucleic
acid sequence data for almost every organism. The content
includes genomic DNA, mRNA, cDNA, ESTs, high throughput
raw sequence data, and sequence polymorphisms.

There is also a GenPept database for protein sequences, the
majority of which are conceptual translations from DNA
sequences, although a small number of the amino acid
sequences are derived using peptide sequencing techniques.



There are two ways to search for sequences in
GenBank:

> One is using text-based keywords similar to a
PubMed search.

» The other is using molecular sequences to search
by sequence similarity using BLAST.

GenBank Sequence Format:

The search output for sequence files is produced as
flat files for easy reading. The resulting flat files
contain three sections

(Header, Features, and Sequence entry)



Header

Features

Sequence

—_—

[ LOCUS RYZGED 440 aa lingar BCT 15-JUN-2002

DEFINITION Light-independent protochlorophyllide reductase subunit N (LI-POR
subunit N) (DFOR subunit N).

ACCESSION  Q9ZGES

VERSION PYEGEY  GI:18203677

DESOURCE swissprot: locus BCHN _HEIMO, accession QY9ZGEY;
class: standard.
created: Oct 16, Z001.
sequence updated: Oct 16, 2001.
annotation updated: Jun 15, 2002,
xrefa: gi: 3820536, gi: 3820556
xrefs (non-sequence databases): InterProIPR(00510, PLfamPFO0148

KEYWORDS Photosynthesis; Bacteriochlorophyll biosynthesis; Oxidoreductase.

SOURCE Heliobacillus mobilis

ORGANISM Heliobacillus mobilis
Bacteria; Firmicutes; Clostridia; Clostridiales; Helieobacteriaceae;
Heliobacillus.
REFERENCE 1 (residues 1 to 440)
AUTHORS ¥iong,J., Inoue,K. and Bauer,C.E.
TITLE Tracking molecular evolution of photosynthesis by characterization
of a major photosynthesis gene cluster from Heliobacillus mobilis
JOURMAL,  Proc. Matl. Acad. Sei. U.S.a. 35 (25), 14851-14856 (1338)
MEDLINE 32061357
FUBMED 9843379
REMARE SEQUENCE FROM N.&.

COMMENT @ @ --———---——————— -—= - -———=
This SWISS-PROT entry is copyright. It is produced through a
collaboration between the Swiss Institute of Bioinformatics and
the EMBL outstation - the European Bioinformatics Institute.

The original entry is available from http://www.expasy.ch/sprot
and http://www,ebi.ac.uk/sprot
[FUNCTION] Uses Mg-ATP and reduced ferredoxin to reduce ring D of
protochlorephyllide (Pchlide) to form chlorophyllide a {Chlide) (By
gimilarity). This reaction iz light-independent.
|PATHWAY] Light-independent bactericchlorophyll biesynthesis.
[SUBUNIT] Protochlorophyllide reductase is thought to be composed
of three subunits; bchL, kbchN and bchB. Could form a heterotetramer
of two bchB and two bchN subunits.
—— [SIMILARITY] BELONGS TO THE BCHN / CHLN FAMILY.
FEATURES Location/Qualifiers
source 1..440
/organism="Heliobacillus mebilis"”
fdb_xref="taxon:28064"
ene 1..440
/gene="ECHN"
Protein 1..440
/gene="BCHN"
/product="Light-independent protochlorophyllide reductase
subunit N"
. /EC_number="1.18.-.-"
[ ORIGIN

1 merverenge fhtfepiasv awlhrkikds fflivgthte ahfigtaldv mvyahsrfgf
61 avleesdlvs aspteelgkv vqguvdewhp kvifvlstes vdilkmdlev sckdlstrfg
121 fpvlpastsg idrsftqged avlhallpfv pkeapavepv sskkprwisf gkesekekas
181 parnlvliga vtdstiqglg welkglglpk vdvipdgdir kmpvinegtv vwwplgpylnd
241 tlatirrerr akvlstvipi gpdgtarfle aiclefgldt srikekeaga wrdlepglgi
301 lrgkkimflg dnllelplar fltscdvgvv eagtpyihsk dlggelellk erdvrivesp
361 dftkgqlgrmg eykpdlvvag lgicnpleam gfttawsief tfaqgihgfvn aidliklftk
421 pllkrgalme hgwasagwle




The accession number

It is a unique number assigned to a piece of DNA when
it was first submitted to GenBank and is permanently
associated with that sequence.

This is the number that should be cited in
publications.

It has two different formats: two letters with five
digits or one letter with six digits.



Basic Local Alignment Search Tool

BLAST



Basic Local Alignment Search Tool, or BLAST

BLAST, is an algorithm for comparing primary biological
sequence information, such as the amino-acid sequences of
different proteins or the nucleotides of DNA sequences.

BLAST search enables a researcher to compare a query
sequence with a library or database of sequences, and identify
library sequences that resemble the query sequence above a
certain threshold.

BLAST program was designed by Stephen Altschul, Warren
Gish, Webb Miller, Eugene Myers, and David J. Lipman at the
NIH and was published in the Journal of Molecular Biology in

1990.
Different types of BLASTSs are available according to the query
sequences.
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BLAST: Basic Local Alignment Search Tool

blast.ncbi.nlm.nih.gov/

The Basic Local Alignment Search Tool (BLAST) finds regions of
local similarity between sequences. The program compares
nucleotide or protein sequences to ...

Align two or more - Protein BLAST: ***search ... - Nucleotide BLAST
Rat - sequences

Nucleotide BLAST: Search nucleotide databases using a nucleotide ...
blast.ncbi.nlm.nih.gov/Blast.cgi?...blastn...BlastSearch...

No BLAST database contains all the sequences at NCBI. BLAST
databases ...

BLAST - Wikipedia, the free encyclopedia

en.wikipedia.org/wiki/BLAST

In bioinformatics, Basic Local Alignment Search Tool, or BLAST,
Is an algorithm for comparing primary biological sequence
information, such as the amino-acid ...

Process - Output - Input - Background




Basic BLAST

Choose a BLAST program to run.

nucleotide hlast

protein blast

hlastx

thlastn

thlastx

mearch a nucleotide database using a nucleotide query
Algoritiens: blastn, megahlast, discontiguous megablast

search protein database using a protein query
Algorithena: blastp, psi-blast, phi-blast

oearch protein database using a translated nucleotide guery
mearch translated nucleotide database using a protein guery

mearch translated nucleotide database using a translated nucleotide guery



Input:

Input sequences are in FASTA or Genbank format and
weight matrix.

FASTA format is a text-based format for representing
either nucleotide sequences or peptide sequences, in
which nucleotides or amino acids are represented
using single-letter codes. The format also allows for
sequence names and comments to precede the
sequences. The format originates from the FASTA
software package, but has now become a standard in
the field of bioinformatics.



A sequence in FASTA format begins with a single-line
description, followed by lines of sequence data. The
description line is distinguished from the sequence
data by a greater-than (">") symbol in the first
column.

The word following the ">" symbol is the identifier
of the sequence, and the rest of the line is the
description (both are optional).

There should be no space between the ">" and the
first letter of the identifier. It is recommended that all
lines of text be shorter than 80 characters. The
sequence ends if another line starting with a ">"
appears; this indicates the start of another sequence.

A simple example of one sequence in FASTA format:



01 18203677 |sp| 0926RY | BCAN
JERVERENGCFRTRCPTASVANLARK IKDSFFLLVGTHTCARF O TALDVMVYAHSREGFAVLEESDLVS
ASPTRELGKVVQQVVDEWHPRVIEVLSTCOVDILKNDLEVSCRDLSTREGEPVLPASTSGIDRSFTOGED
AV LRALLDFVPKEAPAVEDVRR KRS FCRES ERERARPARNLVL GAVIDSTIOQLOVELRQLGLPK
VDVEPDGD I RRHPY IR TV DL Py LA LA IRRERRARVL.STVFPICRDCTARFLEAICLERGLDT
ORTREREAAVRDLEPOL(TLAGKR INFLDNLLELRLARFLTSCOVOVVEAGTDY THSRDLOORLELLR
ERDVRIVESPDRTROLORQRYKPDLVVAGLGICNRL EAHGRTTARS TRFTFAQTRGFVNAIDLIRLETR
PLLEROALMEHCHARAGHLE



) ) Nucleotide BLAST: Search nucleotide databases using a nucleotide query

<3 v @J {E} @ http://blast.ncbi.nim.nih.gov/Blast.cgi?’PAGE=Nucleotides&PROGRAM=blastn&ME ¥

Cmail: Email from G... DellisPage Department of Biolo... Medical University of.. Getting Started Latest Headlines :

') College of Charleston: Web Mail ... | @ Nucleotide BLAST: Search nucleoti... | NCBI Blast:41 926f1

» NCBI BLAST/ blastn suite: BLASTN programs search nucleotide databases using a nucleotide query. more...

@' nebi

My NCBI

[Sign In] [Register]

Reset page  Bookmark

Enter Query Sequence

Enter accession number, gi, or FASTA sequence ¢ Clear Query subrange ¢

>41 926£1
CGETCEAGCTETGETTTAATTCEAAGCAACGCEAAGAACCT TACCABGTCTTGACATCCTTTEACCACTC m From

TAGAGATAGAGCTTTCCCTTCOEGEACAAAGTGACAGETGETGCATGETTETCETCAGCTCOTGTCETGA

GATGTTEGET TAAGTCCCOCAACGAGCECAACCCTTATTET TAGT TGCCATCATTTAGT TEEECACTCTA
GCGAGACTECCOETEACAAACCOEAGGAAGGTOOEEATFACGTCARATCATCATRCCCCTTATGACCTEE 4 To
GCTACACACGTGCTACAATGEEAAGTACAACGARTCOCTAGACCGCOAGGTCATGCARATCTCTTARAGC v

A AT AT AWM AASY MMAS AT ASAMAAT S AMAAAAMAAYTMAY Y AAASAT S MASAMY AWM AR AASYMAY

Or, upload file I Browse... I 2]

Job Title |
Enter a descriptive title for your BLAST search &)
|~ Blast 2 sequences
Choose Search Set
Database ¢ Human genomic + transcript  Mouse genomic + transcript  Others (nr etc.):
| Nucleotide collection (nr/nt) v ©
Organism i

Click the “Blast!”’ button at the bottom to submit

your sequence data.




o OO NCBI Blast:41 926f1

1
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Gmail: Email from G... DellisPage Department of Biolo... Medical University of... Getting Started Latest Headlines

@ NCBI Blast:41 926f1

. College of Charleston: Web Mail ... _ BLAST: Bag@cqucvaerlignmgnt Sear...

» NCBI/ BLAST/ blastn suite/ Formatting Results - GX4WWSBV01R  [Formatting options]

Job Title: 41 926f1

Request ID GX4WWSBVO1R

Status Searching

Submitted at Mon Nov 3 01:01:00 2008
Current time Mon Nov 3 01:01:03 2008

Time since submission

This page will be automatically updated in 8 seconds

This screen will come up next. Finally (sometimes after a lengthy wait), a new
window will appear showing any “hits” your sequence made. The results will be
color coded and annotated



Method of search:

Using a heuristic method, BLAST finds similar
sequences, not by comparing either sequence in its
entirety, but rather by locating short matches
between the two sequences.

This process of finding initial words is called seeding.

It is after this first match that BLAST begins to make
local alignments. While attempting to find similarity
in sequences, sets of common letters, known as
words, are very important.



For example, suppose that the sequence contains the
following stretch of letters, GLKFA.

If a BLASTp was being conducted under default
conditions, the word size would be 3 letters.

In this case, using the given stretch of letters, the
searched words would be GLK, LKF, KFA.

Once both words and neighborhood words are
assembled and compiled, they are compared to the
sequences in the database in order to find matches.
The threshold score T determines whether or not a
particular word will be included in the alignment.




Output:

BLAST output can be delivered in a variety of formats.
These formats include HTML, plain text, and XML
formatting.




NCBI/ BLAST/ blastn suite/ Formatting Results - GX4WWSBV01R

Edit and Resubmit

Save Search Strategies

P Formatting options

> Download

41 926f1

Query ID
Description
Molecule type
Query Length

Done

Icl| 18695
41 9261
nucleic acid
567

Other reports: PSearch Summary [Taxonomy reports] [Distance tree of results]

¥ Graphic Summary

Database Name nr

Description All GenBank+EMBL+DDBJ+PDB sequences (but no EST, STS,

GSS, environmental samples or phase 0, 1 or 2 HTGS
segquences)
Program BLASTN 2.2.18+ P Cltation

Distribution of 103 Blast Hits on the Query Sequence g,

[Mouse_o_v_er to see the defline, click to show alignments

Color key for alighnment scores

<40 40-50 50-8¢
S I I I I I
0 100 200 300 400 500

»

The bars show what places along your sequence are similar to
other published sequences; the colors indicate how many bases
were involved in homology determination.

s



¥ Descriptions
Legend for links to other resources: ['J UniGene " GEO E Gene E Structure III Map Viewer

Sequences producing significant alignments:
(Click headers to sort columns)

persen | e Bk - -1
EUS57008.1 | Uncultured bacterium clone C56 16S ribosomal RNA gene, partial sequence 946 946 98% 0.0 97%
EUS57006.1  Uncultured bacterium clone C59 16S ribosomal RNA gene, partial sequence 946 946 98% 0.0 97%
EUS57004.1  Uncultured bacterium clone C62 165 ribosomal RNA gene, partizl sequence 946 046 98% 0.0 97%
EUS57001.1  Uncultured bacterium clone C66 165 ribosomal RNA gene, partial sequence 946 946 98% 0.0 97%
EUS57000.1  Uncultured bacterium clone C72 165 ribosomal RNA gene, partizl sequence 946 946 989, 0.0 979
EUS556099.1  Uncultured bacterium clone C75 165 ribosomal RNA gene, partial sequence 946 946 98% 0.0 97%
EUS56998.1  Uncultured bacterium clone C80 165 ribosomal RNA gene, partial sequence 946 946 08% 0.0 97%
EUS56006.1  Uncultured bacterium clone C99 16S ribosomal RNA gene, partizl sequence 946 946 98% 0.0 97%
EU285587.1 | Enterococcus faecalis strain C19315ledSA 165 ribosomal RNA gene, partial s 946 946 98% 0.0 97%
EUS47775.1  Enterococcus faecalis strain [J-07 165 ribosomal RNA gene, partial sequence 946 946 98% 0.0 97%
AB362500.1  Enterococcus faecalis gene for 165 rRNA, partial sequence, strain: NRIC 011 946 046 98% 0.0 97%
EF653454.1  Enterococcus faecalis strain 47/3 168 ribosomal RNA gene, partizl sequence 946 946 98% 0.0 97%
EF608536.1  Uncultured bacterium clone PCD-8 16S ribosomal RNA gene, partial sequenc 946 946 989, 0.0 97%
AMAA7463 1 Uncultured bacterium oartial 165 rRNA aene. isolate BFO001D078 Q44 Q4h QRY, n.n Q7%

Clicking on a “gi” link at the beginning of any line will take you to the GenBank
accession page for a sequence showing similarity to yours. There you can find
a wealth of information about the published sequence to which yours showed
some homology.




>[ gb|EU285587.1| Enterococcus faecalis strain C19315ledSA 16S ribosomal RNA gene,
partial seguence
Length=1456

Score = 946 bits (512), Expect = 0.0
Identities = 550/566 (97%), Gaps = 12/566 (2%)
Strand=Plus/Plus

Query 1 CGGTCGAGC-TGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCC 59

LLLE UL EELLLELELL LU L ELLLL L]

Sbjct 893  CGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCC 952

Query 60 TTTGACCACTCTAGAGATAGAGCTTTCCCTTCGGGGACAAAGTGACAGGTGGTGCATGET 119

LULLLEELEELELELEEPEELLEEEL LU LT

Sbjet 953  TTTGACCACTCTAGAGATAGAGCTTTCCCTTCGGGGACARAGTGACAGGTGGTGCATGET 1012

Query 120 TGTCGTCAGCTCGTGTCGTIGAGATGTTGGGTTAAGTCCCGCAACGAGCGCRACCCTTATT 179

LLLEECLULEEEELLL LU LLLEE L L]

Sbjct 1013 TGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATT 1072
Query 180  GTTAGTTGCCATCATTTAGTTGGGCACTCTAGCGAGACTGCCGGTGACAAACCGGAGGAA 219

LLLLLEELLLCUL L EEELL L LU L ELE LT L

Sbjet 1073 GTTAGITGCCATCATTTAGTTGGGCACTCTAGCGAGACTGCCGGTGACAAACCGGAGGAA 1132

Query 240  GGTGGGGATGACGTCARATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAAT 299

LLLEELLLLELEELLEE LU LU LU LT EELL L L]

Sbject 1133 GGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAAT 1192

Query 300  GGGAAGTACAACGAGTCGCTAGACCGCGAGGTCATGCAAATCTCTTAAAGCTTCTCTCAG 359

I|IIIlI||I|HI||I|lIII|IIII|I||IIIIHIIIIIIHIIIIIIIIlIIIIIl

Sbject 1193 GGGAAGTACAACGAGTCGCTAGACCGCGAGGTCATGCAAATCTCTTAAAGCTTCTCTCAG 1252

Query 360  TTCGGATTGGCAGGCTGCAACTCGCCTGCATGAAGCCGGAATCGCTAGTAATCGCGGATC 419

LLLEECUL EELLULEELLLCEEELLL LU ELLLL LT

Sbjct 1253 TTCGGATTG-CAGGCTGCAACTCGCCTGCATGARGCCGGAATCGCTAGTAATCGCGGATC 1311

Query 420  AGCACGCCGCGGTGAATACGTTGCCGGGGCCTTGTACACACCGCCCGTCACACCACGAGA 479

LLLLELLLLEEEELEL L L DL LU LELL LT L

Sbjct 1312 AGCACGCCGCGGTGARTACGTTCCCGGG-CCTTGTACACACCGCCCGTCACACCACGAGA 1370
Query 480  GITTGTAACACCCGAAGTCGG-GAGGTACCCTTTT-GGAGC-A-CCGCCTTAGGTGG-AT 534

CLLELLCLLLCULEEEEEEE LU L LLELE T LLLLLL TELTTL

Sbjct 1371 GITTGTAACACCCGAAGTCGGTGAGGTAACCTTTTTGGAGCCAGCCGCCTAAGGTGGGAT 1430

Query 535  AGATGAT-GGGGTGA-GTTC-TAACA 557

LLLLEEL LEEEELL L L

Sbjet 1431 AGATGATTGGGGTGAAGT-CGTAACA 1455




Basic BLAST

Choose a BLAST program to run.

nucleotide hlast

protein blast

hlastx

thlastn

thlastx

mearch a nucleotide database using a nucleotide query
Algoritiens: blastn, megahlast, discontiguous megablast

search protein database using a protein query
Algorithena: blastp, psi-blast, phi-blast

oearch protein database using a translated nucleotide guery
mearch translated nucleotide database using a protein guery

mearch translated nucleotide database using a translated nucleotide guery



Basic BLAST

Choose a BLAST program to run.

search a nucleotide database using a nucleotide query

nhucleotide blast _ . .
Algonthms: blastn, megablast, discontiguous megablast

Search protein databasze using a protein query

tein hlast
protein hia Algonthms: blastp, psi-blast, phi-blast

Nucleotide blast:.
compares a nucleotide guery sequence to nucleotide database.

protien blast:
compares a protien query sequence to protein sequence

database.



hlasty | Search protein database using a translated nucleotide query

thlastn | search translated nucleotide database using a protein query

thlasts | aearch translated nucleotide database using & translated nucleotide query



blasix:

compares a nucleotide query sequence
translated in all reading frames against a protein
sequence database.

tblasitn.

Compares a protein query sequence against a
nucleotide sequence database dynamically
translated in all reading frames.

tblastx.

Compares the six-frame translations of a
nucleotide query sequence against the six-frame
translations of a nucleotide sequence database.



Conversion of sequence format:

Readseq < Sequence Format Conversion < EMBL-EBI

www.ebi.ac.uk/Tools/sfc/readseq/



-
<%

[l




A la %h when you
X can. It is cheaper Th]

medicine.

AT F TCOVERS.COM

ﬂz%ks ) L@E

with my Best Regards and My Best wishes

Amira A. AL-Hosary
E-mail: Amiraelhosary @yahoo.com
Mob. (002) 01004477501



