Bioinformatics-1 (BIF401)- HELP

Assignment No.01
Total Marks 15

Note: There are two questions. First one is theoretical and second one is practical. You are
supposed to do your assignment by yourself. Any kind of plagiarism will be marked straight
zero.

Question 1: What you have learnt in basics of Bioinformatics. Also enlist and discuss the tools
software and methods you have studied till now. @)

Question 2: Select a sequence of a candidate gene. You are required to find: (8)

1. Full scientific name of the candidate gene.

2. Top 3 alignment result of the candidate gene with the complete information like
accession number, Locus, Coding region etc.

3. Three more relevant ortholog.

4. Name of the tools and databases which you are using during this process.

Hint: (Orthologs are genes in different species that evolved from a common ancestral gene by
speciation. Normally, orthologs retain the same function in the course of evolution)
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Enter the name of your candidate gene (a gene, which you want to work upon)

22 Crysta - Protein - NCEI
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& https//www.ncbi.nim.nih.gov/protein/?term=Crysta

How To

Protein

Species
Animals (8)
Bacteria (1)
Archaea (2)
Customize ...

Source databases
PDB (1)
Customize

Sequence length
Custom range.

Molecular weight
Custom range.

Release date
Custom range.

Revision date
Custom range.
Clear all

Show additional filters

Enter it-> it will give you a list of all possible sequence datasets available related to the your

gene (protein)
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Protein

Species

Animals (3}
Bacteria (1)
Archaea (2)
Customize

Source databases
PDB (11)
Customize ...

Sequence length
Custom range..

Molecular weight
Custom range..

Release date
Custom range

Revision date
Custom range..
Clear all

Show adgitional filters

Protein v

How To

Protein
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Create alert Advanced

Summary = 20 per page = Sort by Default order +

ltems: 11

| Chain A, _Crysta Structure Of N-Acetylglutamate Synthase From Neisseria Gonorrhoeae
1. Complexed With Coenzyme A And N-Acetyl-Glutamate
456 aa protein
Accession: 3B8G_A GI: 165
Taxcnomy  Relaled Seq

GenPept Identical Proteins  FASTA  Graphics

| Chain F, Exira-superfolder Gip
2. 238 aa protein
Accession” 5

F Gl 1208076837

GenPept Identical Proteins FASTA Graphics

| Chain E, Extra-superfolder Gip
3. 238 aa protein
Accession” 5B
Taxonol

GenPept Identical Proteins FASTA Graphics

Gl 1208076836

| Chain D, Extra-superfolder Gip
4. 238 aa protein
Accession: 5

D Gl 1208076335

@ https://www.ncbi.nlm.nih.gov/protein/?term=Crysta

Send to: =

Help
Filters: Manage Filters

Results by taxon

Top Organisms [Tree]
Aequorea victoria (6)
Haloarcula marismortui (2}
Gallus gallus (2]

Neisseria gonorrhoeae (1)

Analyze these sequences
Run BLAST

Align sequences with COBALT
Identify Conserved Domains with CD-Search

Find in these sequences

Find related data *
Database: | Select A

Search details
Crysta[All Ficlds]

M ‘Crysta

[ seorc

Create alert  Advanced

Summary = 20 per page~ Sort by Default order

ltems: 11

[J Chain A Crysta Structure Of N-Acetylglutamate Synthase From Neisseria Gonorrhoeae

1. Complexed With Coenzyme A And N-Acetyl-Glutamate
456 aa protein

Chain F, Extra-superfolder Gip
2. 238 aa protein

Accession: 5B
Taxonomy,
GenPept ldentical Proteins FASTA Graphics

_F Gl 1208076837

Chain E, Exira-superfolder Gfp
3. 238 aa protein

Accession: 586
Taxonomy,
GenPept ldentical Proteins FASTA Graphics

Gl 1208076238

[ Chain D, Extra-superfolder Gfp

4. 238 aa protein
Accession 58
Taxonol

3

_D Gl 1208076835

Send to: =

Help

Filters: Manage Filters

Results by taxon

Top Organisms [Tree]
Aequorea victoria (6)
Haloarcula marismortui (2}
Gallus gallus (2)

Neisseria gonorrhoeae (1)

Analyze these sequences
Run BLAST

Align sequences with COBALT
Identify Conserved Domains with CD-Search

Find in these sequences

Find related data =
Database: | Select T

Search details
Crysta[All Fields]

Open it and then you can see the full sequence with all desired information in the first line.




£ Chain A, Crysta Structure Of N-2
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Click on the BLAST icon present at the top of right menu OR you can copy the sequence and

c @ https://www.ncbi.nim.nih.gov/protein/3B8G_A?report=fasta

[ seorc

NCI How To
Protein Protein |
Advanced
FASTA~

Chain A, Crysta Structure Of N-Acetylglutamate Synthase From Neisseria
Gonorrhoeae Complexed With Coenzyme A And N-Acetyl-Glutamate

PDB: 3B8G_A
GenPept  Identical Proteins ~ Graphics

>pdb| 388G|A Chain A, Putative Acetylglutamate Synthase
SHHHHHHS SGLVPRGSHMNAPDSFVAHFREAAPYTRQMRGT TLVAGIDGRLLEGGTLNK LAADIGLL
[SOLGIRLVLIHGAYHFLDRLAAAQGRTPHYCRGLRVTDETS LGQAQQFAGTVRSRFEAALCGSVSGFARA
PSVPLVSGNFLTARPIGVIDGTDMEYAGVIRKTDTAALRFQLDAGNIVWMPPLGHS YGGKTFNLDMVOAA
ASVAVSLQAEKLVYLTLSDGISRPDGT LAETLSAQEAQS LAEHAASETRRLISSAVAAL EGGVHRVQILN
AADGS L LQELFTRNGIGTSIAKEAFVSIRQAHSGDIPHIAALIRPLEEQGILLHRSREYLENHISEFST
L EHDGNLYGCAAL KTFAEADCGETACLAVSPQAQDGGYGERL LAHI IDKARGIGI SRLFALSTNTGEWFA
[ERGFQTASEDELPETRRKDYRSNGRNSHILVRRLHR

Send to: =

Change region shown =

Analyze this sequence
Run BLAST

Identify Conserved Domains
Highlight Sequence Features

Find in this Sequence

Protein 3D Structure

Crysta Structure Of N-
Acetylglutamate Synthase
From Neisseria

PDB: 3B8G

Source: Neisseria
gonorrhoeae

Method: X-Ray Diffraction

Resolution 2.6 A

See all 4 structures

Related information
Similar protein sequences using SmartBlast

PubMed

u
[

open BLAST -> Protein to Protein (blastp) and past the sequence in input section.

£ Chain A, Crysta Structure Of N-2
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Advanced

FASTA~

Chain A, Crysta Structure Of N-Acetylglutamate Synthase From Neisseria

Gonorrhoeae Complexed With Coenzyme A A
PDB: 3B8G_A

GenPept  ldenfical Proteins ~ Graphics

Send to: =

Find regions of similarity between this sequence and other
sequences using BLAST.

Change region shown =

Analyze this sequence
pRun BLAST

Identify Conserved Domains

>pdb|3B8G|A Chain A, Putative Acetylglutamate Synthase
HGSSHHHHHHS S GLYPRGSHHNAPDSFVAHFREAAPYTRQHRGTTLVAGIDGRLLEGGT LNKLAADIGLL
SQLGIRLVLIHGAYHFLDRLAAAQGRTPHYCRGLRVTDETSLGQAQQFAGTVRSRFEAALCGSVSGFARA
PSVPLVSGNFLTARPIGYIDGTDMEYAGVIRK TDTAALRFQLDAGNIVHMPPLGHS VGGKTFNLDMVQAL
ASVAVSLQAEKLYYLTLSDGISRPDGTLAETLSAQEAQS LAEHAASETRRLISSAVAAL EGGVHRVQILN
GAADGSLLQELFTRNGIGTSIAKEAFVSIRQAHSGDIPHIAALIRPLEEQGILLHRSREYLENHISEFST
LEHDGNLYGCAALKTFAEADCGETACLAVSPQAQDGGYGERL LAHI IDKARGIGISRLFALSTNTGELFA.
ERGFQTASEDELPETRRKDYRSNGRNSHILVRRLHR

Highlight Sequence Features

Find in this Sequence

Protein 3D Structure

Crysta Structure Of N-
Acetylglutamate Synthase
From Neisseria

PDB: 3B8G

Source: Neisseria
gonorrhoeae

Method: X-Ray Diffraction

Resolution: 2.6 A

See all 4 structures...

Related information
Similar protein sequences using SmartBlast

PubMed




< c @ https;//blast.nchi.nlm.nih.gov/Blast.cgi?PAGE=Proteins&PROGRAM=blastp&BLAST_PROGRAMS=blastp&QUERY=3B8G_A&LINK_LOC=protein8PA

ational Library of Medicine

NCBI National Center for Biotechnology Inform;

TYPE=BlastSearch

BLAST ° > blastp suite

blastn |blastp blastx | tblastn | thlastx

Standard Protein BLAST

Saved Strategies Help

Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) &
3856_4

Or, upload file Choose File | No file chosen @
Job Title
Enter a descriptive title for your BLAST search &

Align two or more sequences &

Choose Search Set

Enter an Entrez query to limit search @&

Program Selection

cME m g M

BLASTP programs search protein databases using a protein query. more...

Clear Query subrange &)
From

To

Database Non-redundant protein sequences (nr) ML)
Organism
Optional Exclude %
Enter organism common name, binomial, or tax id. Only 20 top taxa will be Shown. )
Exclude Models (XM/XP) L) Non-redundant RefSeq proteins (WP) L Uncultured/environmental sample sequences
Optional
Entrez Query W0 Create custom database
Optional Youlil

Algarithm Auiirle RI ARTD (Arralarstad nrntain.nemtain Rl AST) P9

Resetpage  Bookmark

-~ %

Then select Protein date bank database as reference

£ Proten BLAST.search proten . m
1 ]

<« Cc & https://blastncbi.nim.nih.gov/Blast.c

blastn | blastp | blastx | tblastn | thlastx |

Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) &
2886_4

Or, upload file Chaoose File | No file chasen @
Job Title
Enter a descriptive title for your BLAST search @

Align two or more sequences &

Choose Search Set

Database

BLASTP programs search profein databases using a protein query. more...
Clear Query subrange &)
From

To

4| Protein Data Bank proteins(pdb)

Organism MNon-redundant protein sequences (nr)
Optional Reference proteins (refseq_protein)
Model Organisms (landmark)
UniProtKB/Swiss-Prot(swissprot)

Exclude Patented protein sequences(pat)
Exiol Protein Data Bank proteins(pdb)
Entrez Query Metagenomic proteins(env_nr})

Optional Thenm

iptome Shotgun Assembly proteins (tsa_nr)

Exclude .+
taxa will be shown. g

WP) L Unculturedfenvironmental sample sequences

Youllll} Create custom database

Program Selection

Algorithm ® blastp (protein-protein BLAST)
PSI-BLAST (Position-Specific Iterated BLAST)
PHI-BLAST (Pattern Hit Initiated BLAST)
DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST alaorithm &

i?PAGE=Proteins&PROGRAM=blastp&8BLAST_PROGRAMS=blastp&QUERY =3B8G_A&LINK_LOC=protein&PAGE_TYPE=BlastSearch T e i
Standard Protein BLAST -
Resetpsge  Bookmark

Then Click on the BLAST Icon



< c @ https;//blast.nchi.nlm.nih.gov/Blast.cgi?PAGE=Proteins&PROGRAM=blastp&BLAST_PROGRAMS=blastp&QUERY=3B8G_A&LINK_LOC=protein&PAGE_TYPE=BlastSearch t O
AF U sl UL Choose File |No file chosen ] N

Job Title
Enter a descriptive title for your BLAST search @

| Align two or more sequences &

Choose Search Set
Database

+ ‘ Protein Data Bank proteins(pdo) v|@
Organism
Optional U Exclude £

Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. g

Exclude ) Models (XM/XP) ) Non-redundant RefSeq proteins (WP} | Uncultured/environmental sample sequences
Optional
Entrez Query
e YoulllF Create custom database

Enter an Entrez query to limit search @&

Program Selection

Algorithm ® blastp (protein-protein BLAST)
PSI-BLAST (Position-Specific Iterated BLAST)
PHI-BLAST (Pattern Hit Initiated BLAST)
DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm &

( BLASI ' Search database Protein Data Bank proteins{pdb) using Blastp (protein-protein BLAST)

[) Show results in a new window

(¥ Algorithm parameters Note: Parameter values that differ from the default are highlighted in yellow and marked with ¢ sign

T
Supportcenter  Mailing list
BLAST is a registered trademark of the National Library of Medicine PP e

-~ %

It might take some seconds

&« c & https;//blastncbinim.nih.gov/Blast.cgi “t 6

ational Library of Medicine NCBI National Center for Biotechnology Inform; Signin to NCBI

BLAST ° > blastp suite > RID-076B500M0O1R Home  RecentResults  Saved Strategies  Help

Format Request Status
[Formatting options]

Job Title: pdb|3B8GIA (456 letters)

Request ID 076B500M0O1R

Status Searching

Submitted at Sun Dec 2 03:35:49 2018
Current time Sun Dec 02 03:35:53 2018
Time since submission 00:00:03

This page will be automatically updated in 2 seconds

BLAST is a registered trademark of the National Library of Medicine Supportcenter  Mailing list

NCBI » 2 e
o m) .4({
National Center for Biotechnology Information, U.S. National Library of Medicine LIBRARY O ""71

MEDICINE
8600 Rockville Pike, Bethesda MD, 20894 USA

Policies and Guidelines | Contact

It will show a page like this
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Putative conserved domains have been detected, click on the image below for detailed results.

1 75 150 28 300 a7e 156

e

PRK05279 superfamily

fQuery seq.
specific hits

Superfanilies

Distribution of the top 100 Blast Hits on 100 subject sequences &
Mouse cver to see the title, click to show alignments

Color key for alignment scores
W40-50 Wso-s0 W so-200

| 1 | 1 |
90 180 270 360 450

W40 W>=200

e

[= Questions|comments

At the lower part of the page you will see a list of reference sequence of protein structure which
our sequence has been mapped upon. Where at the right side different columns are giving the
information about the identity, Query coverage and Accession ID etc

< C @ htips;//blastncbinim.nih.gov/Blast.cgi w O
i1 Alignments o
Description st‘::; ;D::‘e ?;‘:g vaIEue Ident | Accession
Chain A,_Native Structure Of N-Acetylglutamate Synthase From Neisseria Gonorrhosae 925 925 100% 00 100%
Chain A, Crystal Structure Of N-Acetyiglutamate Synthase (Selenomet Substituted) From Neisseria Gonorrhoeae 909 909 99% 00 99%
rystal Structure Of C-Temmianl Domain Of N~ olutamats hase From Vibrio Parahaemolyticus 110 110 31% 1e-28 43%
rom Thermotoga Mariima Complex ith Its Inhibitor Arginine 108 108 58% 2e-26 30%
etylglutamate Kinase From Synechococcus Elongatus Pec7942 924 924 67% 2e-20 30% 244 A
Chain A,_Arginine Feed-Back Inhibitable Acetylglutamate Kinase 867 867 59% 2Ze-18 26%
Chain A, N-acefylglutamate Kinase From Arabidopsis Thaliana In Complex With Pii From Chiamydomonas Reinhardtii 859 859 66% 3e-18 31
Chain A, Structural Basis For The Regulation Of N-acetylglutamate Kinase By Pii In Arabidopsis Thaliana 739 739 61 Je-14 27%
Chain A, _Crystal Structure Of Xcnags 624 624 T0% 5e-10 27%
Chain A, Crystal Structure Of A Tetrameric Acetylgiutamate Kinase From Saccharomy erevisiae 558 558 59% 5e-08 24% 3771 A
Chain A, Crystal Structure Of The Amino Acid Kinase Domain From Saccharomye: isiae Acetylglutamate Kinase Complexed With Its Substrate N-Acetylglutamate 512 512 53% 1e-06 25% 377F A
Chain A, Structure mmNAGS bound with L-arginine 478 478 Ti% 2e08 2T%
Chain A, Crystal Structure Of Mmnags In Space Group P3121 At 4.3 A Resolution 470 470 T1% 3e05 27% 3S7Y A
Chain A, Crystal Structure Of Native Mmnagsk 470 470 T7T1% 4e05 27% 3S6H A
Chain A, Crystal structures of Selenc-substituted mutant mmNAGS in space group P212121 412 412 71% 0002 26%
Chain A, The Crystal Structure Of Smu 665 From Streptococcus Mutans Uai53 381 381 63% 0014 26%
Chain A, Crystal structure of the beta-glucosidase from Trichoderma harzianum 370 370 16% 0053 44% 5BWFE A
Chain A E_ coli LpoA N-+terminal domain 358 358 12% 0072 50% 2MHK A
Chain A, Crystal Structure Of Conjugated Polyketone Reduct. 2 From Candida Parapsilosis 358 358 31% 0096 31% 3VXG A
Chain A, re of the glycoside hydrolase domain of PelA variant E218A from Pseudomonas aeruginosa 354 354 16% 011 46% 5ISY A
ciure of the glycoside hydrolase domain of PelA from Pseudomonas aeruginosa 354 354 16% 012 46% 5ICB A
Chain C. Crystal Structure Gf The Wot1 N-Terminal Domain In Complex With Tbo 347 34T T%
Chain A, Small Molecule Inhibitors Of \a

From here click the Accession IDs of top three

cME m g 5 M

references one by one and It will lead you to the
following page for each time for each reference.
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GenPept ~ Send to: = -
Change region shown —

Chain A, Native Structure Of N-Acetylglutamate Synthase From Neisseria

Customize view -
Gonorrhoeae
PDB: 2R8V_A
Identical Proteins ~ FASTA  Graphics Analyze this sequence *
Run BLAST
Goto ) y
Identify Conserved Domains
Locus 2REV_A 456 aa linear BCT 18-0CT-2@12 Highlight Sequence Features
DEFINITION Chain A, Putative Acetylglutamate Synthase. 'gig 4
ACCESSION  2R8V_A Find in this Sequence
VERSION 2REV_A

DBSOURCE  pdb: molecule 2R8V, chain 65, relesse Oct 13, 2012;
deposition: Sep 11, 2007;
class: Transferase; Protein 3D Structure =
source: Mmdb_id: 61814, Pdb_id 1: 2R&V; Native Structura OF N-

Exp. method: X-Ray Diffraction. Acetylglutamate Synthase

KEVWORDS . .
SOURCE Neisseria gonorrhosse From Neisseria

ORGANISM Neisseris gonorrhosase PDB: 2R8V

Bacteria; Proteobacteria; Betaproteobacteria; Neisseriales; Source: Neisseria
gonorrhoeae

Neisseriaceae; Neisseria.
REFERENCE 1 (residues 1 to 456) — Method: X-Ray Diffraction
AUTHORS  Shi,D., Sagar,V., Jin,Z., Yu,X., Caldovic,L., Morizone,H., Resolution- 2.5 A
Allewell,N.M. and Tuchman,M.
TITLE The crystal structure of N-scetyl-L-glutamste synthase from
Neizseria gonorrhosse provides insights into mechanisms of
catalysis and regulation
JOURMAL 3. Biol. Chem. 283 (11), 7176-7184 (2808) Related information =
PUBMED 18184560
REFERENCE 2 (residues 1 to 456)

See all 4 structures

Similar protein sequences using SmartBlast

AUTHORS ~ Shi,D., Sagar,V., Jin,Z., Yu,X., Caldovic,L., Morizono,H. and PubMed
Allewell,N.M.
TITLE Direct Submission Taxonomy
JOURNAL  Submitted (11-SEP-2087)
COMMENT Native Structure Of N-Acetylglutamate Synthase From Neisseria Related Sequences .

- oG

From here get the Complete information like accession number, Locus, Coding region etc. of the
three references one by one and make a table.

Then go back to the first page where you found your first sequence from.
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& NCBI  Resources |

Protein Protein v | Crystal |
Create alert  Advanced Help
Species Summary = 20 per page~ Sort by Default order = Send to: =
Animals (8)
Bacteria (1) -
Archaea (2) ltems: 11
Customize op Organisms [Tree]
Chain A, _Crysta Structure Of N-Acetylglutamate Synthase From ia Gonorrhoeae Aequorea victoria (6)

:gg’;{“a""m-"“ 1. Complexed With Coenzyme A And N-Acetyl-Glutamate Haloarcula marismortui (2)

1) i Gallus gallus (2)
Customize 436 aa protein g ‘

aisseria gonorrhoeae L

Sequence length

Custom range a -~ -

GenPept Identical Proteins FASTA Graphics Analyze these sequences -
Molecular weight Run BLAST
Gustom range. Chain F,_Exira-superfolder Gip

2. 238aa protein Align sequences with COBALT
Release date 51 F GI 1202076

Custom range.

Identify Conserved Domains with CD-Search

Revision date GenPept |dentical Proteins FASTA Graphics Find in these sequences
Custom range.

Chain E, Exira-superfolder Gip
Clear all 3. 238 aa protein Find related data =

Accession’ 5i Gl 1208076836 Database: | Select v
Taxonomy

Show additional filters

GenPept |dentical Proteins  FASTA  Graphics

Chain D, Exira-superfolder Gip
4. 238 aa protein )
. . Search details
Accession” 5

Crysta[All Fields]




From the above page see the right top encircled area it will give you the information about the
orthologs of the Human Gene.

Past the sequences of the same genes extracted from those three orthologs.

At the end enlist all the databases tools software which you will have used.



