Bioinformatics
Prof. M. Michael Gromiha
Department of Biotechnology
Indian Institute of Technology, Madras

Lecture - 3b

Databases Categories

(Refer Slide Time: 00:17)

Database categories

Nucleotide Sequence Databases

Genomics Da vertebrate)
Metabolic
Human and other Genomes

Human Genes and Disea

Microarray Data and other Gene Expression Databases

ﬁ Other Molecular Biology Databases (PUBMED)
Organelle databases
Plant databases

Immunolo;

So, this lecture while cover few databases mainly the DNA database and protein
databases right. So, in the last class we discussed mainly about the DNA. So, I will move
on to little bit about the DNA databases. So, it is very important to get the sequences of a

nucleic acids right.
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Nucleotide sequence databases

International collaboration

1. DDBJ (DNA Data Bank of C'BD':B"pam
Japan) o

2. EMBL (European Molecular

Biology | .aboratory) i @

3. Genbank (USA)
They exchange sequences via SINET3 Computer network
SINET: Science Information Network
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So, at the same time there are different types of databases have been developed for
example. So, one is a DDBJ we say DNA data bank Japan right. So, this is in Japan and
the second is EMBL, EMBL is the European molecular biology laboratory. So, they also
developed this collecting nucleated data and GenBank USA they also sort out to collect.

Is the similar time because it is several people they think in a similar way right. We
cannot say this is very unique that only we will do. Because science is open and research
is open. So, it is very competitive right. If you have some information immidiately
several people think in a same way, this is the reason we need to be very fast and we very
accurate and we have to provide reliable data. So, they started collecting the data and
then they also developed some tools to analyze the data right then what happened in this
case? Each databases they have different types of data right. So, in this case there is some
discrepancies. So, users have to access all the databases, that biggest sometimes you get

the data from DDBJ may not be available EMBL.

Sometimes you get the data from EMBL may not be available in GenBank. So, for
getting a data set, they have to check all the databases. Second aspect is the search
options and the display options and the format may not be same if it is different then
again we have to rework right. So, then (Refer Time: 02:09). So, they join together using
these science information network. So, here is the DDBJ right. So, NCBI and we have

the EMBL. So, joint together. So, they share the data. So, now, the data what we get from



DDBJ you get from EMBL or from the GenBank. So, wherever you use or access the

databank database you will get all information right.
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So, now will just demonstrative bit about these databases, DDBJ this is in Japan in
(Refer Time: 02:42) Japan a beautiful city in Japan you can have this a (Refer Time:
02:45) and all fine. So, here they have a different options, you can submit the data and
you can search and analyze the data and all they have the facilities and also you can FTP
other information right. So, this is the website DDBJ dot nig that national institute of
genetics this is the institute there maintaining the database and ac dot JP. So, you can

access this website and you can get the data of the DNA sequences fine.
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DDBJ: Growth

Rank Organisms. Nudleotides Entries

DDBYEMBLIGenBank databass Growth
I Nuechdes 9= Envies

82,100,253

815213

13800.826,146 401,666

June 2017: > 2.5 Trillion nucleotides
Number of sequences: > 875 million
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So, this is a growth get this is the started long term ago. So, it is in 1999. So, these the in
January this is the release number 36, before that we started to its initiated database and
it is a current status. So, this is 2016 106 release. So, this they we have the 2.5 trillion
nucleotides as of June 2017 this let us update and about it; so it 875 million sequences.
So, if a plenty of sequences for the analysis and we look into the organisms as we
expected. So, we have the top most human and followed the mus musculus and then you
can see call a other organisms. So, you can this is the top most organisms it the DDBJ in
DDBI fine. This is nucleotides this is the number of entries available for each organism

right.

So now how to get the data; so there are various way is to get the data from DDBJ, the

first two condition is the very simple search there is a quick search.
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Search

i Search Condition

Quick Search

Homo sapiens mRNA [plyceraldshyds-3-phosphate-dshydrogenass

Search | |AND ¥

Available Fields
| Search Result

Facet

List of Entries

1- 1 entries / Number of founds: 1 @ Flatfile © XML © Fasta [ View selected | [ Download selected | | Download Al
PrimaryAccessionumber ¢ Definition ¢ SequenceLength ¢ MolecularType & Organism ¢
736833 H.sapiens (xs4) mRNA, 316bp. 35 mRNA Homo sapiens
End of search results IYpAGE TO
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If you want to get the data for any of these for your DNA or RNA; so here you put the
homo sapiens mrna for this protein right. So, if you search right then you will get the link

right. When you click on these accession number right, these are the 36833.

(Refer Slide Time: 04:33)

Contents

236833 315 bp mRNA linear HUM 10-APR-1997

Name N f’l’fgfe” (xs4) mRNA, 315bp.
136:33
Source ”
Accession number om e e e

Keywords

ss,T., Lehrach,H. and Adler,G.
ssion in pancreatic cancer. Use of an

autcmated approach for the large scale isclation and
Authors characterisation of cDNA clones containing differentially
sequences.
JOURNAL ~ Unpublished.
Reference
AUTHORS  Gr ,

JOURNAL

PUBMED index
Nucleotide sequence
Number of bases
AT Cand G
Protein sequence (translated)

merhackl, F.,
and Lehzach, H.
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Then you get the complete data. So, now, you see; what are the contents, which are
available in DDBJ. So, first you give the name right. So, I have gave some of the data.
So, I can give the homo sapiens mrna three and 15 base pairs right and the source, source

is homo sapiens and here they have given accession number specifically for this a DDBJ.



So, these accession number and (Refer Time: 04:56) keywords right. So, in this case you

can search the data base on any specific keywords.

Right and the others who are though and who sequences data and the reference; you give
the complete reference and you give the PUBMED index, they give the link to the
PUBMED; PUBMED this literature database ok.
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Contents

236833 315 bp mRNA linear HUM 10-APR-1997
N H.sapiens (xs4) mRNA, 31Sbp.

Name
Source
Accession number :
Keywords s
Authors g@’\' ¢ ,e
Reference ’17\ o
PUBMED index
Nucleotide sequence
Number of bases e v
ATCmdG || .
Protein sequence (translated)

01 atggaggagy agcaa

1/

That I will explain little bit later then and they give the data of number of as T C and G.
So, here is the number of A, number of C, number of G number of T and this is the
complete sequence right 315 10 15 base points right. So, in these sequence right. So,
what is the AG; AG at contents, what is that AT contents?

Student: (Refer Time: 05:38).
At plus 76 divided by 300 and.
Student: 15.

15 right (Refer Time: 05:51) calculate, this is number of as this is number of ts and you
can calculate the a t conduct right. Same thing they give the translation protein sequence

also right the fine.
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Advanced search

Field Show examples

I Advanced Search

Primary Accession Number [

Accession Number [

sequence Length  [zg to[500

Molecular Type @ pNA B RNA B cRNA B mRNA B rRNA B tRNA B PRT

Molecular Form circular & linear
Dvision BCT & coN @ eNV B HTC B HTG B HuM B INv © MAM B PAT B PHG B LN B PRI B ROD B STS B SYN @ TSA B UNA
VRL & VRT
Date [ to
Definition ‘
Keyword |
Organism e
Lineage

Reference Authors

Reference Journal

Y PAGE

Reference PubmedID

[
[
Reference Title [
[
[
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So, that one search; so they give lot of options right some of them are familiar, some of
them are art familiar. So, in this case they give the ontology of each terms. Now if you
click on this one you will get the details of right the specific term. So, here I put the
sequence length 400 to 500 and orgs organism human. You can use any of these search

options to get your sequence.
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Advanced search

l Advanced Search Oguick s
Field Show examples
Primary Accession Number [
' Search Result
Facet
List of Entries
1 - 30 entries / Number of founds: 26506 ~ ® FlatFile © XML © Fasta | View selected | | Download selected | | Download Al
Primar i Definition ength  MolecularType ~ Organism
AF217656 Human papillomavirus isolate FAL4 major capsid protein L1 gene, partial cds. 434 DNA
Human papillomavirus
AF217657 tion:Human papillomavirus isolate FA1S major capsid protein L1 gene, partial cds. 443 DNA
Human papillomavirus
AF217650 Human papillomavirus isolate FA16.2 major capsid protein L1 gene, partial cds. 437 ONA
Human papillomavirus
AF217658 Human papillomavirus isolate FA16.1 major capsid protein L1 gene, partial cds. 437 i DNA
Human papillomavirus
0 AF217660 Human papillomavirus isolate FA17 major capsid protein L1 gene, partial cds. 437 DNA
Human papillomavirus %
AF217661 Human papillomavirus isolate FALS major capsid protein L1 gene, partial cds. 434 DNA
B Human papillomavirus
AF455142 ton:Human papilomavirus isolate FA7S major Capsid proten {pefion | Partal 5. 437 ONA
Human papillomavirus
AF455144 Human papillomavirus isolate FA1 major capsid protein (L1) gene, partial cds. 434 DNA
Human papillomavirus
AF455146 Human papillomavirus isolate FA83 major capsid protein (L1) gene, partial cds. 443 DNA £
"
Reference PubmedID
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Now, if you give these are a list of sequences, there are so many error data for extremely

that two twenty 26506 entries between 400 and 500 from human right.
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Advanced search

l Advanced Search

Field

©Qquick search

Show examples

Primary Accession Number [

l Search Result

LOCUS AF217656 43¢ bp  DNA linear VRL 30-NOV-2000
[ DEFINITION Human papillomavirus isolate FAl4 major capsid protein L1 gene,
| partial cds.
| ACCESSION 1
List of Entries VERSION AF217656.1
| KEYWORDS .
52 . g SOURCE Human papillomavirus
| |2 - 30 entries / Number of founds: 26506 ® FlatFile] *° 2o o >
| PrimaryAccessionNumber  Definition  Se Viruses; dsDNA viruses, no RNA stage; Papillomaviridae;
| | & AF217656 ition:Human papillomavirus i unclassified Papillomaviridae.
g A‘F2‘l7‘657"‘“""3" 9‘39‘”?‘:‘73“":15 o i REFERENCE 1 (bases 1 to 434)
stk pam”ﬂm“av?mgap ey AUTHORS A A., Forslund,0., Ekberg,H., Sternmer,G. .nnd Hansson, B.G.
O AF217650 tion:Human papillomavirus i TI1TLE The ubiquity and impressive genomic diversity of human skin
rganism:Human papillomavirus 411 suggest a lic nature of these viruses
O AF217658 tion:Human papillomavirus i§  JOURNAL ~ J. Virol. 74 (24), 11636-11641 (2000)
_ Organism:Human papillomavirus : PUBMED
e papm:"‘m?&gam OMavirus |f REFERENCE 2 (basesil to 434)
T AF217661 ftion:Human papillomavirus | AUTHORS  Antonssen,A., Forslund,O. and Hemsson,B.-G.
i ganism:Human papillomavirus TTLE  Direct Submission
[ AFa55142 finition:Human papillomavirus i JOURNAL  Submitted (21-DEC-1999) Medical Microbiology, Virology, Entrance
____ Organism:Human papillomavirus 78, UMAS, Malmo SE 20502, Sweden
I AF455144 ition:Human
o rgani Human papillomavirus
I AFaS5id6 ition:Human papillomavirus isolate FAS3 major capsid protein (L1) gene, partial cds fhi443  MolecularType:DNA |

Reference PubmedID
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So, then if we click any of this access number we will get the full data right. We

discussed earlier. So, they give the definition, they give the keywords and the general

name right.
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Advanced search

l Advanced Search

Field

Show examples

Primarv Accession Number __[*

l Search Result

T
| zocus

AF217656 43¢ bp DNA  linear VRL 30-NOV-2000
T ‘ DEFINITION Human papillomavirus isclate FAl4 major capsid protein L gene,
| partial cds.
| | ACCESSION  AE217656
| | [Fiist of Entrice ‘ VERSION AF217656.1
KEYWORDS .
1-30 entries / Number of founds: 26506 ® FIalFlle‘ PR ERRTTIIMEIEY
PrimaryAccessionNumber  Definition ~ Se Viruses; dsDNA viruses, no RNA stage; Papillomaviridae;
] AF217656 ition:Human papillomavirus |§ unclassified Papillomaviridae.
___Organism:Human papillomavirus | REFERENCE 1 (bases [ 'to 434)
d “‘F“7‘557Num‘n F“‘a‘mH:;;”V?ﬂlgap"“”"a""us 'ﬁ‘ :UE?ORS o A, For lund,0., Ekberg,H., Sterner,G. .nlnd Hansson,3.G.
O AF217650 tion:Human papillomavirus i§  TI17LE The ubiquity and impressive genomic diversity of human skin
| | Organism:Human papillomavirus A, e
I AF217658 ition:Human papillomavirus =
| | Organism:Human papillomavirus KERLVWGL
| | @ AF217660 Definition:Human papillomavirus LQMFIIGCTPCIGEHWDRAPACVNDDQAGRCPPIELINSYIQ"
| rganism:Human papillomavirus BASE COUNT 153 a e 93 g 17 ¢
I AF217661 ifion:Human papillomavirus opzc-c
~ Organism:Human papillomavirus 5
/. AF455142 finition:Human -
rgani Human papillomavirus 61
U AF4s5144 fition:Human 121 g o
___ Organism:Human papillomavirus 181
I AF455146 ition:Human 201
301
Reference PubmedID 361
421 acag
1
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So, this is the translator protein sequence right, this is the niy where with the last class

we discussed about the coding right is the one codes for a protein, I mean amino acid

right. So, this is a protein sequence this is DNA sequence, I will get a protein sequence

fine.
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DDBJ Data Submission
SAKURA

i a nucleotide sequence data submission system through the WWW

* Single sequence

ce 1995,
tide and

a3 been open to public and continsously refine

* Multiple sequences

+ Updates

details, status of
publications.
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Now, the DDBJ they have the option to upload your data if we have any sequence right
you can also upload the data. So, either you give the single sequence or the multiple

sequences.

So, they receive the data and they first validate, and if are all aspects if the data is clean
then they will a include your data in the database right that is fine similar way. Now, we
discussed about DDBJ, similar data are maintain in the GenBank and EMBL right. So,
what is GenBank, how many of you use GenBank? Fine right. So, what is a GenBank

right?
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Genbank

S NCBI  Resources (¥) HowTo (¥)

GenBank Nucleotide

GenBank ¥ | Submit ¥ = Genomes ¥ | WGS ¥ | HTGs ¥ EST/GSS ¥ | Metagen|

GenBank Overview

What is GenBank?

GenBank e Is the NIH genetic sequence database, an annotated collection of all publicly available DNA
(Nuglelc Acids Research. 2013 Jal41(D1)D36-42). GenBank s part of the International Nucleotide S
Coliaboration , which comprises the DNA DataBank of Japan (DDBV), the European Molecular Biology
and GenBank at NCBI. These three organizations exchange data on a dally basis

The complete [elease notes for the current version of GenBank are available on the NCBI fip site. A n¢l
every two months. GenBank growth statistics for both the traditional GenBank divisions and the WGS
from each release.

An example of a GenBank record may be viewed for a Saccharomyces cerevisiae gene.

Access to GenBank
There are several ways to search and retrieve data from GenBank.

+ Search GenBank for sequence identifiers and annotations with Entrez Nucleotide . which is divide
divisions: CoreNucleotide (the main collection), dbEST (Expressed Sequence Tags), and dbGss (4

GenBank® is the NIH genetic sequence database, an annotated collection of
all publicly available DNA sequences

Nucleic Acids RESL’lerh, 2013 Jan ;41 (Databasﬁ\iﬂuﬂ)&ul}6mln Bioinformatics, Lecture 3

It is a NIH genetic sequence database right, they provide the collection of the
information regarding the DNA sequences right. So, they give all the information this is
the website. So, consider GenBank will get the information regarding the sequence

available in GenBank. So, it is the developed by NIH.

So, in CBI a there maintaining this database right on the all the d-th they publish in your
database issues anywhere because anywhere a nucleic acids research is the general as
they discussed earlier. So, they publish the details about the databases and you can get all

the information regarding that fine.
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Genbank: contents

Locus 5CU49845 5028 bp  DNA PLN 21-JUN-1999

DEFINITION Saccharomyces cerevisiae TCPl-beta gene, partial cds, and Ax12p
(AXL2) and Rev7p (REV7) genes, complete cds.

ACCESSION  U49845

VERSION U49845.1 GI:1293613
KEYWORDS .
SOURCE Saccharomyces cerevisiae (baker's yeast)

ORGANISH Saccharomyces cerevisiae
Eukaryota; Fungi;

feer

REFERENCE 1 (bases 1 to 5028)

AUTHORS Torpey,L.E., Gibbs,P.E., Nelson,J. and Lavrenc| gene
TITLE Cloning and sequence of REV7, a gene whose fun| er
DNA damage-induced mutagenesis in Saccharomyce
JOURNAL Yeast 10 (11), 1503-1509 (1994)
PUBMED 7871890
REFERENCE 2 (bases 1 to 5028)
AUTHORS  Roemer,T., Madden,K., Chang,J. and Snyder,M. R o
TITLE Selection of axial growth sites in yeast requi RFSICI QHVD
plasma wembrane glycoprotein :‘:‘:""‘ KVNDDTI' e
JOURNAL Genes Dev. 10 (7), 777-793 (1996) o
JoURMAL  Genes D
REFERENCE 3 (bases 1 to 5028) 1 gatcctccat atacaacggt atctccacct caggtttaga totcaacaac ggaaccattg
R T i e S e e
TIE  Direct sumsesion L ccimiees s Sarannt omeonie Sueies: S
JOURNAL  Submitted (22-FEB-1996) Terry Roemer, Biology, 241 CoNCACTLC ALTATTATAN LLAANACHY MACGUARANA LLALCOACTA TALAALLCAR
Haven, CT, USi 301 agacgogana assanagasc BacgogLeat agaactitig goaattcgeg tcacasatas
rexTURes iocation/Guaiitiers L5 o it s omn we s e
/organisme L]
/db_xref="taxon:4932" b
/chromosome="IX"
/map="9"
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So, this is the contents of GenBank. So, like we discussed in DDBJ. So, GenBank also a
similar type of contents right; maybe we can say look into this website and get more
details just I will go through quickly. So, they has the definition because this is. So, this
is saccharomyces cerevisiae right. So, this is accession number right here you give the

organism and if the others names right the reference and the features.

(Refer Slide Time: 08:45)

Genbank: contents

The LOCUS field contains locus name, sequence length,
molecule type, GenBank division, and modification

date The GenBank database is divided into 18 divisions:
1. PRI - primate sequences
Definition: Brief description of sequence; includes 2.ROD - rodent sequences
information such as source organism, gene 3. MAM - other mammalian sequences
name/protein name, or some description of the TSl
sequence’s finction 5. INV - invertebrate sequences

6. PLN - plant, fungal, and algal sequences
7.BCT - bacterial sequences
8. VRL - viral sequences

Version: A nucleotide sequence identification number that 3 l; 35 G b"‘“‘;ﬁ‘_’l’hage SeISee
represents a single, specific sequence in the GenBank eab eI e

d X 11. UNA - unannotated sequences
database. GI: Genlnfo identificr. 12. EST - EST sequences (expressed sequence tags)

13. PAT - patent sequences

14. STS - STS sequences (sequence tagged sites)

Shro : 15. GSS - GSS sequences (genome survey sequences)

SOUrce: organism name 16, HTG- HTG (high-t ‘. genomic | N

Reference: Publications by the authors of the sequence that O e e D e etz

2 2 18. ENV - environmental sampling sequences
discuss the data reported in the record. ey

Accession: The unique identifier for a sequence record

Keywords: Word or phrase describing the sequence
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So, here you give the various divisions, they give the primary sequences and rodent

sequences, mammalian sequences, they have the various conditions, they various



classifications they given the separately. So, if you are interested any given specific
sequences for example, viral sequences right they give the database for the data for the

viral sequences, they have various classifications right.

(Refer Slide Time: 09:07)

Genbank: contents

< indicates partial on the 5' end
Example: <1..206

Title: TMFunction: database for functional residues in
membrane proteins.

Authors: Gromiha MM, Yabuki Y, Suresh MX, Thangakani = indicates partial on the 3' end

AM, Suwa M; Fukui K. Example: 48215028>
Journal: Nucleic Acids Res. 2009 Jan;37(Database (complement) indicates that the feature is on the
issue):D201-4. complementary strand
Example:  complement(3300..4037)
PMID: 18842639 The feature extends from base 3300 through base 4037

: but is actually on the complementary strand.
Features: Information about genes and gene products, as

well as regions of biological significance reported in the  Translation: The amino acid translation corresponding to the

sequence. nucleotide coding sequence
CDs: Coding sequence; region of nucleotides that Base count: Frequency of occurrence of the different
corresponds with the sequence of amino acids in a base types, A, C, G and T in the sequence.

protein (location includes start and stop codons).

http://www.ncbi.nlm.nih.gov/genbank/

complete feature is simply written as n..m
Example: 687.3158
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So, then again they give the data about the literature and what the different features and

the coding sequence. So, what is the coding sequence?
Student: (Refer Time: 09:17) translated protein.

Translated into protein so that nuclei types that corresponding the sequence of amino
acid in protein neither they how they translate. So, this give from which two which. So,
we will put n dot dot means from n to m for example, 687 to 3158 see this is the coding
region. Then if you partial one they put the less than symbol right we have partial at the 5
dash n then if it is greater than symbol they put partial at the 3 (Refer Time: 09:44). So,
they give the information right we also give the complementary stand information right

and the translation.
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Genbank: search

GenBank Overview
ot v sspers GAP0 mRA g Q)

» Whatis GenBank?

NCBI Site Map

an

publcly avaiadle
) There are.
radtonal

5 Inthe WGS

DNA sequencs

es

126,551,301, 141 bases in 135,440,924 sequer
' an 191,401,393,188 bases in 62,715,26¢

il 2011

The complete elease notes are
site, Anew release is made every two montns. GenBank s part of the Intematonal ucleotide

‘Which Comprises tne DNA DataBank of Japan (DDBJ), e
European Molecular Biology Laboratory (EMBL), and GenBank ot NCBI, These three
organizaiions exchange data on a daily basis

An example of a
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So, here this is the search option available. So, you put the keyword here right if you

click on this go, and then you will get the list.

(Refer Slide Time: 10:00)

Genbank: search

GenBank Overview
“““ Enie - BUST  OMM ook
o] romo ssprs GAPO A

» What s GenBank?

B a0 al publcy avaiable
ONA ), There are

appr 6,551,501,141 bases in 135,440,924 sequence re traait

8 and 191,401,393,188 bases in 62,715,268 seq

2011

tonal
5 Inthe WGS.

The complete elease notes are
site, A new release is mace every o morths. GenBank 1 part of the [otamatonal Nuclaotide
he DNA DataBank of Japan (DDBJ),the.

The Life Scien
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So, they give you different types of information, not only the nucleic acid sequences they
give the data about the how many literature in the buffered, right if order the how many
nucleic rate sequences, I mean GST sequences right to protein sequence and so on. So, if

you click on the nuclei type. So, there are 19.
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Genbank: search

GenBank Overview

Nucleotide Search Nociooin ol | somsenn unis Avancogsearn
ApnavetofLte 2

» Whatis GenBank? lsply Setnas: 5 Summay, 20

¥ for homo sapiens GAPD mRA

ONA Sequence’ (Mol Adits fssearen. 2011 s 3a0Aads () DO7-7) Therd are. | A1 Youleokingfor gone informarion?
approdmalely 126,531,501, 141 bases in 195,440,924 sequence records n the tradiional
191,401,393, 716,268 nine Was

ahision as of Apri 2011 [ SR ——

The complete elease notes Results: 19
site. Anew release is made every two months. GenBank s part of the Infernational Nucleofide
Japan (0DBJ), e

c’. Entrez, The Life Sciences Searc|

=z
< NCBI

compiee ca
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So, now if you get all the 19 correct these are the 19 sequences you get from GenBank.

(Refer Slide Time: 10:28)

Genbank: search

2 Newi

GenBank Overview
o BT Omi

- z Bodk Tasonom uctur Nucleotide searen Nuciootdo S]] mwsenn s Asances seaen
o [homo sapars GAPD A

Aphavetof Lie

» What s GenBank? DisolaBstoas: ) urnmary, 20 por page, Srted by Dt rder

an
DNA sequences (Nudieio Aciis Research, 2011.Jan.33(Database 143ue).032:1).

Pl SYBI3L e you tookingfor gens normatian?
approsmately 126,861,601,141 bases in 135,440,924 sequence records n tne vadtional
191,401,393 715,288 e intne Wos

» oo seances Qa1 Lok 0] A ssaseees

dhision a9 of Aprl 2011

The complete ceiease notes for Resylts: 18
site. A ew release 5 Made every two moths. GenBan s part o the
Japan (O0BJ), e

omo sapiens aseralgenyae3-ohospnate deinaiogenase (GAPDH). IRNA

@) Enor, ot Nucleotide O T Y
ApnabetofLte | clw

& ‘Disolay Setings; (©) QenBank. ‘sengf

./ Human 3, (GAPDH) mRNA, complete cds
® GonBank: MINT.1

o) ) of ¢
)

ineac PRI 08-NoV-1991

Locus. HonGAPDH 1268 bp wRNA L
DEPINITION Husan glyceraldehyde-3-phoaphate dehydrogenase (GAPDH) mRYA,

E
DB wd (T

fr
wone) @) conr | “oncanren

of nerenmmce
AUTHORS

Tme

JoumAL
SUDHED

commnr

FEATURES

cancer cell, oDl o miA.
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Then if you click on this first one right then it will show the details right fine. So, now,
get the data from the GenBank right we discussed about the DDBJ, I am discussed about
the GenBank. So, another one is EMBL.

EMBL is maintain from European micro biology laboratory right. So, one is in US one is
in Europe and another one is Japan right because they have they very good first

commuting facility under facility long time ago this is way first the developed there



right. Using most of the databases called PDB Uniprot and all these databases right they
have the (Refer Time: 11:01) between all these developed countries, because internet
came there first and they are very first computing facilities and all. So, they started there
because familiar trying to use there right because India we got very late right because
when [ visited Japan in 1997, they ask with you to do with the all everything with the

email and all.

But we can only facts at the time right, but currently it is synchronized right whatever we
get in the developed countries, we immediately in India also right. This is the reason why
almost of the early developed databases right ever thing is from US or in the Europe or in
Japan fine; so EMBL. So, they also start we have the database for the nuclei acid

sequence database right.

(Refer Slide Time: 11:43)

EMBL: Nucleotide sequence database

The EMBL Nucleotide Sequence Database (also known as EMBL-Bank) constitutes Europe's
primary nucleotide sequence resource. Main sources for DNA and RNA sequences
are direct submissions from individual researchers, genomésequencing projects and
patent applications.

EMBL Nusleotide Sequence Database

1 Howto cortctthe M Nocedo Seqenco Dsabase

http ://Www-ebi-ac-Uk/embl/ M. Michael Gromiha, NPTEL, Bioinformatics, Lecture 3

Here the main resources sources are the DNA and RNA sequences right. So, they also
accept direct submissions, they are also (Refer Time: 11:50) data right. So, mainly from
the genome projects as well as the patent applications, this is the website for the EMBL
right you can the EBI dot ac dot UK and you got the EMBL. So, this is the website.



(Refer Slide Time: 12:06)

EMBL: Statistics

Release on 16-Jan-2014.

The release contains 798.2 million sequence entries comprising 2004.9 billion nucleotides.

Top Organisms

By nucleotide count

[ Homo sapiens: [ s muscutus ] Rattus norvegious [ os taurus

f zams

Pp—

0 o wpus i [ s serrs

] one

By entry count

[] Homo sapiens
[] zeamays

] marine metagenome [ tss muscuius ] unidentiied
[ symhetic onswruer [ sussorota ] 0vis aies

[ Ramus norvegious ] Canie upus tamitaris [] Other
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So, now if you got to the EMBL this is the statistics, but similar to DDBJ, now correctly

see the mainly this is the organisms right Homo sapiens is the most right and the forward

by the other organisms, if are also this is entry count and when nuclei count. So, you can

see the similar level of the statistics fine ok.

(Refer Slide Time: 12:25)

Database entry

Tools Research AboutUs

Training

EBI Dbfetch

ID  X56734; SV 1; lineax; mRNA; STD; PLN; 1859 BP.
ped

AC  XS6734; 546826;

s

DT  12-SEP-1991 (Rel. 29, Created)

DT  25-NOV-2005 (Rel. 85, Last updated, Version 11)

DE  Trifolius repens mRNA for non-cyanogenic beta-glucosidase
KU beta-glucosidase.

05 Trifolium repens (white clover)
v

R [5)

RP  1-1859

RX  DOI; 10.1007/BF00039495

RX  PUBMED; L3075Ll.

RA  Oxtoby E., Dunn M.A., Pancoro A., Hughes M.A.;

RT  "Nucleotide and derived amino acid sequence of the cyanogenic

RL  Plant Mol. Biol. 17(2):209-219(1991).
RI (6]

RP  1-1859
RA  Hughes M.A.;

RL_ Submitted [ to the INSDC

OC  Spermatophyta; Magnoliophyta; eudicotyledons; core eudicotyledons; rosids;
OC  fabids; Fabales; Fabaceae; Papilionoideae; Trifolieae; Trifolium.

RT  beta-glucosidase (linamarase) from white clover (Trifolium repens L.)":

Help
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Now, go to the database entry, here also if you see the similar to the GenBank or familiar

DDBJ, we see the names and the PUBMED entries and we have the coding regions this

is the proteins sequence and we have the DNA sequence.



(Refer Slide Time: 12:37)

Database entry

X
EMBL-EBI 53 3% FH  Key Location/Qualifiers
2 mH
Databases | Tools Research | Training [EMR| FT source 1..1859
T /organisn="Trifoliun repens”
EBI > Databases > Database Browsing > Dbfetch > EBL-Bank TREG361 | FT /mol_types"uRNA"
T /clone_lib="lambda gtl0”
EBI Dbfetch T /clone="TRE36L"
T Jtissue_typesleaves’
ID XS6734; SV 1; linear; wRNA; STD; PLN; 1859 BP. T /db_xref="taxon; 3899"
X FT (D3 14..1495
AC  X56734; 5468267 T /products"beta-glucosidase”
x T JEC_numbex=" x
DT  12-3EP-1991 (Rel. 29, Created) T /note cyanogenic”
DT  25-NOV-2005 (Rel. 85, Last updated, Version 11) | FT /db_xrefs"G0A: P26204"
e FT /db_xref="InterPro: IPROOLIE0"
DE  Trifolium repens mRNA for non-cyanogenic beta-gly FT /db_xet="InterPro: IPROI3761"
X T /db_xref="InterPro: IPROL7853"
KU beta-glucosidase. T /db_xref="InterPro: IPR( "
x T /db_xxef="UniProtkB/Suiss-Prot: P26204"
035 Trifolius repens (white clover) T /protein_1d="CAA400SE. 1"
oc vi Enbryophy| FT TVAIFALFVISSFTI 1
oc co FT
0C  fabids; Fabales; Fabaceae: Papilionoideae; Trifol] FT L TLFHUDLPQ
X T INDFRDY
R [5) T v
RP  1-1859 T DHSI)
RX DOI: 10.1007/BF00039495 i PLGPRA [YVYPYMFIQ
RX  PUBMED; L007SLL. T EDFEIFCYILKINITIL PVEEALLNT IRSA
RA  Oxtoby E., Dumn M.A., Pancoro A., Hughes M.A.; | FT IRAGSHVKGFYAVSFLDCHEVFAGFTVRFGLNFVD"
RT  "Nucleoride and derived amino acid sequence of tf FT RENA 1..1859
RT  beta-glucosidase (linamarase) from vhite clover | FT evidence, no details
RL  Plant Mol. Biol. 17(2):209-219(1991). T recorded”
X X
R [6) 50  $equence 1859 BP; 609 A; 314 C; 355 G; 581 T; 0 other;
RP 1-1859 60
RA  Hughes M.A.; 120
BT 180
RL__Submitted [ %o the INSDC. 40

M. Michael Gromiha, NPTEL, Bioinformatics, Lecture 3

This has 1859 base pairs and you can see the condense of ACG and T right fine. So,

EMBL also have a search options.

(Refer Slide Time: 12:51)

EMBL: Search

MBL-EBI 33 380 Homo sapiens GAPD mRNA glyceraldehyd ST Help | Feadback
Database: Tools Research Training Inga: About Us Heln, site Index [ &
= ENA Home €81 » Databases » EMBL-Bani
BB EMBL Nucleotide Sequence Database
= Access
= Documentation The EMBL Nucleotide Sequence Datahase (also known as EMBL-Bank) constiutes
L Kot Europe's primary nucleotide sequence resource. Main sources for DNA and RNA E"nl !!ﬂ“\“v
sequences are direct submissions from individual researchers, genome .Mmmu" >
 Submission sequencing projects and patent applications. SEGUENCE
DATABASE

Nucleotide Sequences /| EMBL Release (Normal Divisions)

AJBLIG5
Homo sapiens partial MRNA for glyceraldehyde-3-phosphate dehydrogenase (GAPD gene)

View MENA. I EMBLformat inSRS inEMBLSVA Launchi NCBIBLAST Launch FASTA
References Taxonomy  Inténz InterPro  Ensembl Gene UniProtKB  EMBL-Bank (Coding Sequence) HGNC

AJ844644
Homo sapiens partial MRNA for glyceraldehyde-3-phosphate dehydrogenase (GAPD gene), §' end

View nENA_ in EMBL format. in SRS in EMBL-SVA Launch NCBIBLAST Launch FASTA
References: Taxonomy  EMBL-Bank (Coding Sequence) [ntenz UniProtkB HGNC

P View all 15 resuts.,,,
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You can search to the homo sapiens gapdm RNA right glyceraldehyd site. Now, go there.

So, they have a various options right.



(Refer Slide Time: 13:06)

If you give all the results these are the various results for the EMBL. So, now, we have a

very format you check, whether the EMBL format if you click in the EMBL format right.

{= ENA Home EBI > Datal]
;' EMBL-Bank Home EMBL |
|» Access ;
= Documentation The EMBL
By Europe's |
Bl sequence
|= Bubmission sequencit
hpunicatione |

[

Nucleotide Sequences / EM|

AJ844645
Homo saplens partial mRNA for glyce|

EMBL: Search

Nucleotide Sequences /| EMBL Release (Normal Divisions)

EBI > Search for

i1 EMBL Refease (Normal Divisions)

AJ844645
Homo saplens partial mRNA for glyceraldehyde-3-phosphate dehydrogenase (GAPD gene)

View inENA. i EMBL formal. iSRS inEMBL.SVA. Launch NCBIBLAST. Launch FASTA
References: Taxonomy. ltenz. luterPro. Ensembl Gene. UniProtKB. EMBL.Bank (Coding Sequence) HGNC

AJB44644

Homo sapiens partial mRNA for glyceraldehyde-3-phosphate dehydrogenase (GAPD gene), 5'end
View inENA  in EMBL format  in SRS in EMBL-SVA Launch NCBIBLAST Launch FASTA
Feferences Taxonomy. EMBL-Bank (Coding Sequence) Intenz. UniProtkB HGNC.
36164

Hurman glyceraldehyde-3-phosphate dehydrogenase mRNA, 3'flank.

View: IENA_ inEMBL format. NSRS in EMBL-SVA  Launch NCBIBLAST Launch FASTA
References: Taxonomy, Medline

View iNENA. inEMBL format insf M331O7 i
[ ute Human glyceraldehyde:3-phosphate dehydrogenase (GAPDH) mRNA, complete cds.
I TR | view: inEna SRS MEMBLSVA Launch NCBIBLAST Launch FASTA
| References: TaXomeme=feiPio. Ensembl Gene EMBL-Bank (Coding Sequence) UniProtkB. PDBe HGNC. Medine

AJBA4644

Hormo sapiens parial mRNAor giyce,
View WENA i EMBL format  in SF
References Taxonomy. EMBL-Bank

P View all 15 results.. ‘

mi17851
Human glyceraldehyde-3-phosphate dehydrogenase mRNA, complete cds.

View ENA  inEMBL format in SRS in EMBL-SVA Launch NCBIBLAST Launch FASTA
References: Taxonomy. Iitenz InerPro  Ensembl Gene EMBL-Bank (Coding Sequence) UniPIotKB PDBe HGNC Medline

(Refer Slide Time: 13:15)
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EMBL: Search

M33197; SV 1; linear:; wRNA; STD; HUM; 1268 BP.

M33197;

10-JUL-1990 (Rel. 24,
17-APR-2005 (Rel. 83,

Created)
Last updated, Version 6)

Hunan glycera. (GAPDH) mRNA, complete cds.

glycera,

Homo sapiens (human) Y

Hetazoa; Euteleostomi; Nammalia;
Eutheria; Euarchontoglires; Primates; Haplorrhini; Catarrhini; Hominidae;
Homo .,

1

1-1268

PUBMED; 3664468.

Tokunaga K., Nakamura Y., Sakata K., Fujimori K., Ohkubo M., Savada K.,
Sakivama S.:

"Enhanced expression of a glyceraldehyde-3-phosphate dehydrogenase gene
huran lung cancers”;

Cancer Res. 47(21):5616-5619(1987) .

Enserbl-Gn;
Enserb1-T)
Enserdb1-T)

ENSG00000111640;
ENST00000229239;
ENST00000396859;

Homo_sapiens.
Homo_sapiens.
Homo_sapiens.

Ensembl-Tr; ENSTO0000396861; Homo_sapiens.
ey Location/Qualifiers
source 1..1268
/organism="Homo sapiens"
/map="12p13"”

/1001 _type="nRNA"

lnyarogenase in EnBe Resoase @vormas Divisions)

|ase (GAPD gene)

LAST Launch FASTA
EMBLBauk (Coding Sequence) HGNC.

[ase (GAPD gene), §'end

LAST Launch FASTA
1OtKB  HGNC

LAST Launch FASTA

plete cds.

LAST. Launch FASTA
Sequencel ProtKB  PDBe HGNC Mediine

fs.

LAST Launch FASTA
(Coding Sequence) UniProtkB PDBe HGNC Mediine

So, it gives you the EMBL format, this is the contents of this particular database.

M. Michael Gromiha, NPTEL, Biomformatics, Lecture 3



(Refer Slide Time: 13:20)

EMBL 1Search

ID  M33197; SV 1; linear; mRNA; STD; H| r-p /nove- "GAPDH 1RNA"

XX FT CDS 61..1068

AC M33197: FT /codon_starcel

XX FT /gene="GAPD"

DT  10-JUL-1950 (Rel. 24, Created) FT e (EC

DT  17-APR-2005 (Rel. 83, Last updated|FT

p24 BT "GDB:119249"

DE  Human glyceraldehyde-3-phosphate d¢FT GOA:PO4406"

XX FT H-InVDB:HITGDQIBSSQI"

KW  glyceraldehyde-3-phosphate dehydrof FT 141417

b4 FT Ihve:Prc: IPROO6424"

08  Homo sapiens (human) /db_xref="InterPro: IPRO16040"

OC  Eukaryota; Metazoa; Chordata; Cran p-p b /e xreg="Interpro: IPROZ0B28"

OC  Eutheria; Euarchontoglires; Primat¢fT /db_xref="InterPro: IPRO20829"

OC  Homo. FT /db_xref="InterPro:IPRO20830"

" FT /db_xref="InterPro: IPRO20B31"

ENA] FT /db_xref="PDB: 1USF"

RP  1-1268 FT /db_xref="PDB:1ZNQ"

RX  PUBMED; 3664468. /db_xref="PDB:2FEH"

RA  Tokunaga K., Nakemura Y., Sakata K p-p /b xrez="PDB:3GPD"

RA  Sakiyama 3. /db_xref="UniProtKB/Swiss-Prot:P04406"

RT  "Enhanced exp:ealmn of a glyceral( FT /protein id="AAAS2518.1"

RT  human lung cancers"” /translation="NGKVKVGVNGFGRIGRLVTRAAFNSGKVDIVAINDPF IDLNYMVY
RL  Cancer Res. 47(21): 5515 -5619 (1987) FT MFQYBSTHGKFHGl INGNPITIFQERDPSKI YVVESTGVFTT
xx K TTNCLAPLAKY
DR Ensenmbl-Gn; EN3GO0000111640; Homo {FT IHDNFGIVEGLHTTVHAITATQKT‘VBGPSGKLURDGRGALWIIPASTGAM(AVGKVIP
DR Ensembl-Tr; ENST00000229239; Homo_fFT ELNGKLTGHAFRVPTANVSVVDLTCRLEKP. ILGYTEHQY
DR  Ensembl-Tr; ENSTO0000396859; Homo_FT VSSBFNSDTHSSTFDAGAGIALNDHFVKLISMYDNEFGVSNRWDLHAHHASKE

DR Ensembl-Tr; EN3TOD000396861; Homo_: xx

XX $SQ Sequence 1268 BP:; 295 A; 385 C: 326 G; 262 T: O other:

FH  Key Location/Qualifiers 60
FH 120
FT  source 1..1268 180
FT /organism="Homo saj 240
FT /map="12p13" 300
FT /mol_typ

NIL Michael Gromiha, NPTEL, Bioinformatics, Lecture 3
Then we have the protein sequence and the DNA sequence fine.

(Refer Slide Time: 13:24)

Dinucleotide property database

DiProDB - Dinucleoide Property Database

M. Michael Gromiha, NPTEL, Bioinformatics, Lecture 3

So, if you use the DDBJ right r is the GenBank or is the EMBL now you can get the data
for any of the all nucleated sequences. Then you can use the sequences for further
analysis. So, you suggested to look into the databases and use the options available in
this databases, and then try to get the sequences from different organisms and see

whether anything is different or the same once again calculate different properties right.



Last class we discussed about various properties from the nucleotides right what various

properties we discussed in the last class?
Student: Flexibility.

Flexibility.

Student: Stacking energy.

Stacking energy; so it depending upon the dinucleotide or trinucleotides right. So, we
classified the nucleotide sequence in the overlapping segments, either dinucleotides or
trinucleotides depending upon the availability of data, then we can calculate the average
values. This will tell you how for this particular sequence is table compared with the
other sequence or lot. So, there is database called dinucleotide proper database. Last
class we discussed only few properties right mainly the flexibility or rigidity or the base
stacking energy or hydrated bond. So, this database serious more than 140 a features

right this available is this sets diprodb.

(Refer Slide Time: 14:43)

Dinucleotide property database
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So, these are the various information available this database here they have a twists

stacking energy, rice, bent and so on right.

Here these are the various dinucleotides, we have the property names. So, you can

analyze various features; that means we do not know which feature is important for the



flexibility, which features important for the binding affinity right. So, you can use any of
the features and try to understand why this is important what properties are important for
the binding affinity or if the any mutation is casting the diseases, you have the mutation
data here right then you can relates with this decision information so on fine, so this
database available in the website. So, these are download able. So, you can download the
data right for all the features and you can use this features to understand the different

DNA sequences.

Fine; so till away discuss about the database; different types of databases, the collection

of databases right and only for the DNA or the where databases we develop for the DNA.
Student: DDBJ

DDBJ, EMBL, GenBank, and this, then nuclei proper database. Now, we will discuss

about literature database right what is literature database?
Student: (Refer Time: 15:56).
And discuss data about the published articles, that the earlier days right.

(Refer Slide Time: 16:06)

Literature database

Chemical abstracts

Physical abstracts

Science citation index

PUBMED

Mainly for biological sciences and are freely available

Useful for getting the references of any work and related
papers

M. Michael Gromihia, NPTEL, Bioinformatics, Lecture 3

If you (Refer Time: 00:00) because they started to have this some abstracts like chemical
abstracts the physical abstracts right. So, in this case this is very big volume very small

letters, very difficult worried that. Even I have not sure the publish a number base in the



computer readable form. Publish in the chemical abstract and the physical abstracts they
are the very famous abstracts. Then we started the science citation index right they
started to rank the different journals as the different papers, and see how many citations

each article or each general published articles in generals are cited by other others.

Then PUBMED is the widely used database for the live senses right they include mainly
a live sense papers, not the physics or chemistry right from several lading generals right

with the reference to the all the papers published in the literature ok.

(Refer Slide Time: 16:50)

PUBMED

Search with the keyword “DDBJ Nucleic acid sequence database”

= C & © www.ncbinim.nihgoy, i ;

Pubmed.qmr SERIEML PubMed K] (R8s Save search Limits Advanced search Help

IDDBJ Nucleic acid sequence database BT clear

[Display Seftings: (%) Summary, 20 per page, Sorted by Recently Added Sendio: )

Results: 1 to 20 of 76 Page[1 |ofd Nexi» Last
[] Ihe 2011 Nucleic Acids Research Database Issue and the online Molecular Biology Database Collection
1. Galperin MY, Cochrane GR

Nucleic Acids Res. 2011 Jan 39 Database Issug)01-6,

PMID: 21177655 [PubMed - Indexad for MEDLINE]  Free PHIC Article

Freofulted  Related ctair

GenBank
Benson DA, Karsch-Mizrachi |, Lipman DJ, OstellJ, Sayers EW.
Nucleic Acids Res, 2011 Jan;38(Database issue).D32-7. Epub 2010 Nov 10,

*0

PMID: 21071399 [PubMe
Froofullted Related

dexed for HEDLINE)  Free PHC Aticle

Ihe sequence r

e
Shumway M; International Nucleotide Sequence Database Collaboration.
1. Epub 2010 Nov 8

EDLINE]  Froe PHC Atticle

PMID: 210628
Free fullfext

DDEY progress report.

Kaminuma E, Kgsuge T, Kodama Y, Aono H, Mashima J, Gojobori T, Sugawara H, Ogasawara O, Takag! T, Okubo K, Nakamura Y.
Nucleic Acids Res. 2011 Jan;39(Database issue)D22-7. Epub 2010 Nov$.

PMID: 21082814 [PubMed - indexed for MEDLINE]  Free PMC Article

Free fullted  Related citatior

0
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So, I will explain about the proper because its widely used database and we get almost all
the information, there going to the biology and as well as for the medicine. So, if you
want to get the information regarding DDBJ nucleic acid sequence database. So, you
want to get the article published about this a database. If you search with the keyword
right, you will show you the all the data right. From this you can get this is the collection,
because this is also includes the DDBJ this is listed here and you can say somewhere

DDBIJ progress report and various other information right.

They listed other articles also, because they also linked with this DDBJ, this is the real
why they get the other articles right.



(Refer Slide Time: 17:28)

PUBMED

Search with the keyword “DDBJ Nucleic acid sequence database”

€ C & © www.ncbi.nim.nih.goy/pubmed?ter

y | Search: PubMed b [RS8 Save search Limits Advanced search Help

IDDBJ Nucleic acid sequence database B clear

DisplaySettings: (%) Summary, 20 per page, Sorted by Recently Added sendio &
Display Seftings: (v) Summary, 20 per page, Sorted by Recently Added Send o () Filter your resul
Format ftems per page Sort by  Molecular B¢ Choose Destination
® Summary 05 @ Recently Added OFile O Clipboard
© Summary (text) o1 O Pub Date OCollections O E-mail
O Abstract ®20 O First Author © Order © My Bibliography
© Abstract (text) Oso O LastAuthor o — —
(O MEDLINE o100 O Joumnal
OXML ©200 OTitle 0
© PMID List o)

[ Inesequence read archive,

3. Lelnonen R, Sugawara H, Shumway M; International Nucleotide Sequence Database Collaboration
1. Epub 2010 Nov

dexed for EDLINE]  Free PHIC Article

DDEJ progress report

http://www.ncbi.nlm.nih.gov/pubmed/ TR S

So, we go DDBIJ progress report right. So, then we can get the data. So, when you
display the data there are various options; whether they need the format this summary or
the abstract or any other formats and how many items are page? 5 or 10 or 20 and
whether you can sort whether you need the first other or the general name or the recently
added and so on right. So, when you apply this right, then we can get the information;
this is what we need. So, they aspect DDBJ nucleic acid sequence database, here we
have DDBJ, we will get the data. For if you want to get the full text (Refer Time: 18:03)
full text then you get the complete paper, because this is the title.

If you click here you will get the abstract and if you click here you will get the full text

right, then we are the related citations what is the meaning of related citations?
Student: (Refer Time: 18:17).

The papers which are similar to DDBJ. So, we can get a GenBank, you can get the
EMBL also other databases right. So, can get the different entries publish articles, which
related to this DDBJ right. So, this is a website for the PUBMED and you can access this
website to get the literature database right.



(Refer Slide Time: 18:36)

Abstract

MyNCBI Signin

Publmed_q(m Search Pubhod vl | umis Avancedsearn Holp
i o
okl | BT cow

Disolay Sefings: %) Abstract - Send1o: @

openaccess | iud:

Y022:7 Epub 2010 Nov .
Related citanions,

\ono H, Mashima., Goloori T, Suqawara M, Ogasawara O, Takaal T, Qkubo K, Nakamura Y.
Vata, ) g,

provides a nucleotde sea d for sequence
d reloased 3,637,446 ntiess2,272,231,889 bases between July 2009 and Jun 2010.
0ads of cultvar,

submission, enty retreval and annotat

Insitute of Agrobiological Sciences In ths period, we started a dat, aRehive (DOR).
Mareover,

[Fevicw]
saquencing and beyon

released a
based ipeline. In this arile,
supportiools.

PMID: 21062814 (PubMed - indexed for HEDLINE] PMCID: PHC3013861  Free PHC Article

What is Open Access?
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So, now you get the click on the DDBJ progress report, you get the abstract and here you
can see get this full paper. Either you get this Oxford University process this is the
publish in your site or you can get the proper central right what is open access? So, they

put is open access right.
What is the meaning of open access?
Student: You can use the free earlier.

You can use the free earlier right because to publish and article publish a general issue.
So, it will was start of cast, who will bear the cast two options; one option is the
subscribers they have to bear the cast, in this case (Refer Time: 19:13) have to pay
anything. We have to publish the article when this accepted with the review or in the
other procedures publishers to publish, how to earn the money because they we have to
subscribe the generalist. When you subscribe you have to pay, though those who want to
read this articles they have to pay right. These go they maintain till few years ago. In the
open access means the others will play right in this case the read us do not go to pay
because others will pay the charges and the tell the publishers to make it offer. So,

anybody can access this article.

So, this is call though open access right there are two options, some journals they can

only open access, some journals they can only sub by subscription some journals they



have the option given to the others. Others can choose whether you want to make it open
or not. Where is open you have to pay buts available to everyone, where is not open its
not available to everyone. So, only restricted users can read the article right. So, depends
on the others they can you make it as open access or not fine, this is open access means

you can use it right.

(Refer Slide Time: 20:18)

Full text

@ | Nucleic Acids Research ‘

Dournal List > Nuckeic Acids Res > v.39(Database fssue); Jan 2011 Formats: Absiract | Full t
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So, you can go the full text right now this the PDF format right. So, what is PDF format?
Portable dockman format right in this case you can get the full paper you can read in the

format, then you can like a print right.

Here we can read it online whether if figure if PDF format, this just look at of print like

(Refer Time: 00:00) in general article right you can do that.
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So, now it is related article. So, if you look into these related click on related articles. So,
it show the all the articles, which are relevant to your search. So, for example, this is
your search right the man article, if you go to related citations these are the other papers
which publish in the literature which related to the article which our query article right
you get all the related articles you can get that fine.
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So, what is the various features of the PUBMED. So, you can search with the any
keywords, when get data for the very latest article right and search with the related



entries to give the articles which are relevant to the related articles, and also you can
some mesh terms to get any of these articles. So, can you they get with the page
numbers, you can with the with the general name, you can search with others and so on;

so main difference between currently available PUBMED and previous years well.

Previous days, unless we get the article we cannot site, but currently if you type any
keyword you get all the articles. So, main problem is currently if you write a man script
just you type the keyword, get all the papers, they do not data full paper, some thermal
people they do not get the abstract also right. They do not know the others, just they take
for topmost 5 15 and site everything.

The earlier days the original others cut proper credit, because they do not get all the
papers only the important papers we have to send a request and they will send the refract,
then we read, then we understand, then only be site number of citation if this is very less,
because all of papers almost state by the others, but currently they said 100s, but they do
not read in other papers. That is a difference between the advantage of this PUBMED

right very easily they others use the get the information fine.
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So, this is another database called disease database right this is the 3D inside this
database which contains the various information regarding the proteins sequence and
they there are thermodynamics and (Refer Time: 22:49) and so on they are such added

some of the information regarding the diseases. So, how are the mutations, they change



the of the mutations right because any of these diseases. They obtain the data from the

other databases and then develop the database for the diseases.
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This is another database for the protein function database, we developed few years ago.
So, here it will tell you these important residues which are perform in different functions

in membrane proteins.

So, you have a search options and we have the display options and we have go they have
get the results. For any mutations you can say whether (Refer Time: 23:23) and. So, what
is the function of the protein as well as how many specific mutation, which alters this
specific function or not; likewise if you do little literature the very databases based on the
protein sequence, protein structure and the thermodynamics, diseases and the literature
and so on. So, look into this nucleic acid research website, we will get the information

regarding the all the information so that you can use it.

Thanks for your attention.



