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BIOC8142 
Unix II – Scripting, web clients, databases  ! !

!and formats!

Goals of today’s lecture:!
!
•  Creating simple bash scripts!
•  Survey of Bioinformatics databases (Ouellette)!

–  Primary vs reference!
–  Annotations and cross-references!
–  Survey of file formats!

•  Scripts as web browsers!
!
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BIOC 8142  
February 13, 2013 
Bill Pearson  wrp@virginia.edu !4-2818  Jordan 6-057!

What should you do to reinforce the 
lecture material?!
•  Scripting the bash shell (Google "bash introduction", 

focus on variables, flow control)!
–  tldp.org/LDP/abs/html/  (concise intro)!
–  Learning the Bash Shell, 3rd edition (Ch 4 and 5)!
proquest.safaribooksonline.com/book/operating-systems-
and-server-administration/unix/0596009658!

•  Bioinformatics databases:!
Pevsner (2004) "Bioinformatics and Functional Genomics 2nd 
ed" Wiley-Blackwell, Ch. 1 (on reserve, HSL)!

•  Web clients – curl, wget (man curl, man wget)!

2!

How will you be graded on this material:!
•  Homework on collab!
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3 Module #: Title of Module 

You are free to: �
Copy, share, adapt, or re-mix; �

Photograph, film, or broadcast; �

Blog, live-blog, or post video of; �

This presentation. Provided that: �

You attribute the work to its author and respect the 
rights and licenses associated with its components.�

Slide Concept by Cameron Neylon, who has waived all copyright and related or neighbouring rights. This slide only ccZero.�
Social Media Icons adapted with permission from originals by Christopher Ross. Original images are available under GPL at; �
http://www.thisismyurl.com/free-downloads/15-free-speech-bubble-icons-for-popular-websites �
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Unix II – scripting, web clients, databases!

•  Scripting – putting commands in a file!
–  bash commands: !

for $file in ( *.fasta ); do ... Done!
–  Essential for reproducibility – your electronic lab 

notebook!
–  Automation of repetitive tasks (run blast search using 20 

files)!
•  Web clients – curl/wget – allow scripting of web 

access!
–  Download a list of protein sequences using accessions!
–  Homework – (a) do a blast search with tabular output; (b) 

extract accessions of hits; (c) download those 
sequences; (d) search with them!

(bash) shell scripts!

•  files ending with .sh suffix!
•  shebang: #!/bin/bash or #!/bin/sh!
•  useful to capture (potentially long) history of 

UNIX commands into a reproducible analysis!
–  you will always need to repeat your analysis!
–  you will never remember all the necessary steps!

•  with some modification, your script can be 
made generic, and reusable for other data!
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shell scripts contain commands!

franklin: 1 $ echo $PATH !# a simple command!
/home/wrp/bin:/usr/local/bin:/bin:/usr/bin:.:/seqprg/bin!
!
franklin: 2 $ echo_path.sh!

! ! ! ! !# echo_path.sh contains "echo $PATH"!
bash: ./echo_path.sh: Permission denied!

! ! ! ! !# cannot execute because –rw-r—r--!
!
franklin: 3 $ sh echo_path.sh!# can execute with 'sh'!
/home/wrp/bin:/usr/local/bin:/bin:/usr/bin:.:/seqprg/bin!
!
franklin: 4 $ chmod +x echo_path.sh !# make executable!
!
franklin: 5 $ echo_path.sh! !# now it works!
/home/wrp/bin:/usr/local/bin:/bin:/usr/bin:.:/seqprg/bin!
!

(bash) shell variables!

•  Your unix session has two kinds of variables, env 
(environment) variables, and SHELL variables, refer to them 
with $NAME!
–  Individual variables can be seen with 'echo'!

echo $PATH!
–  All environment variables are listed with 'env'!

•  You can make your own variables for a command as well:!
FILES=$(ls *.aa)!
echo $FILES!
–  shell variables never have a '$' on the left of the '=', and 

ALWAYS have a '$' on the right side.!
NEW_FILES=$FILES!

•  $SHELL variables are transient; to make them permanent, 
use:!
export PATH=$PATH:/seqprg/bin!
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(bash) shell flow control!

•  for name in [...] ; do [...] ; 
done!
–  do something for each item in a list!

•  if [...] ; then [...] ;!
elif [...]; then [...];!
else [...] fi!
–  specify behavior depending on conditions!

•  ';' are only necessary when putting multiple 
commands on one line.!
for ... ; do ...; done!

Producing new filenames!

franklin$ for f in *.aa; !# file glob (*)!
> do!
> n=$(basename $f .aa) !# $(command) makes output  

into a string!
> new=$n.new  # ${n} if no '.' or '/'!
> new2="this${n}that"!
> echo $f $new $new2!
> done!
gstm1_human.aa gstm1_human.new thisgstm1_humanthat!
sequence.aa sequence.new thissequencethat!
!
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�
COMPUTATIONAL & COMPARATIVE GENOMICS: 
Understanding and Using Biological Databases�

November 30th, 2012�
    �

" "      B.F. Francis Ouellette       francis@oicr.on.ca �
•  Associate Director, Informatics and Biocomputing, �

Ontario Institute for Cancer Research, Toronto, ON �
•  Associate Professor, Department of Cell and Systems Biology, �

University of Toronto, Toronto, ON.�

http://ncbi.nlm.nih.gov/ 
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from the National Centre for Biotechnology Information 

from the National Centre for Biotechnology Information 
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from the National Centre for Biotechnology Information 

PANIC!	  
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Bioinformatics reagent: Databases"

•  Organized array of information!
•  Place where you put things in, and (if all is 

well) you should be able to get them out 
again.!

•  Resource for other databases and tools.!
•  Simplify the information space by 

specialization.!
•  Bonus: Allows you to make discoveries.!
•  Important question to ask:  
! ! ! !what is the data model?"

!

18�

Bioinformatics experiments: �

BLAST search�Sequence� Alignment �

Reagents: �
�
• Sequence�
• Databases�

Method: �
�
• P-P " "BLASTP�
• N-P " "BLASTX �
• P-N " "TBLASTN �
• N-N " "BLASTN �
• N (P) – N (P) "TBLASTX �

Interpretation: �
�
• Similarity�
• Hypothesis testing �

Know �
your reagents�

Know �
your methods �

Do your controls�
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19!

Nature	  409:452	  	  

Bioinformatics Citizenship: What it means, �
                               and what does it cost?�

Databases�

Information system         
 
 
 
 
 
 

Query system           
 
 
 
 

Storage System 

 Data 
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Databases�

Information system         
 
 
 
 
 
 

Query system           
 
 
 
 

Storage System 

 Data 

 
GenBank flat file    
PDB file 
Interaction Record 
Title of a book 
Book 
 

Databases�

Information system         
 
 
 
 
 
 

Query system           
 
 
 
 

Storage System 

 Data 

 

Boxes 

Oracle 

MySQL 

PC binary files 

Unix text files 

Bookshelves 
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Databases�

Information system         
 
 
 
 
 
 

Query system           
 
 
 
 

Storage System 

 Data 

 

A List you look at 
A catalogue 
indexed files 
SQL 
grep 

 

 

The library of Congress 
Google 
Entrez 
EnsEMBL 
UCSC gemome browser 
 
 

Databases�

Information system         
 
 
 
 
 
 

Query system           
 
 
 
 

Storage System 

 Data 
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Feb,	  2013	  

h=p://www.ncbi.nlm.nih.gov/gquery/	  

All	  [filter]	  
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Formats!

•  DNA sequence (GenBank Flat Files)!
•  Protein Sequences!
•  Other formats to know about!

– FASTA!
– GFF3!
– XML!

Lecture 1.3� 30�

GenBank Flat File (GBFF)�

Features (AA seq)�

DNA Sequence�

Header�
• Title�
• Taxonomy�
• Citation �
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FASTA �

>gi|121066|sp|P03069|GCN4_YEAST GENERAL CONTROL PROTEIN GCN4!
MSEYQPSLFALNPMGFSPLDGSKSTNENVSASTSTAKPMVGQLIFDKFIKTEEDPI!
IKQDTPSNLDFDFALPQTATAPDAKTVLPIPELDDAVVESFFSSSTDSTPMFEYEN!
LEDNSKEWTSLFDNDIPVTTDDVSLADKAIESTEEVSLVPSNLEVSTTSFLPTPVL!
EDAKLTQTRKVKKPNSVVKKSHHVGKDDESRLDHLGVVAYNRKQRSIPLSPIVPES!
SDPAALKRARNTEAARRSRARKLQRMKQLEDKVEELLSKNYHLENEVARLKKLVGE!
R!

>gi|121066|sp|P03069|GCN4_YEAST GENERAL CONTROL PROTEIN GCN4!>                                                            !

Databases�

•  Primary (archival)�
–  GenBank/EMBL/DDBJ �
–  UniProt �
–  PDB �
–  Medline (PubMed)�
–  Intact �

•  Secondary (curated)�
–  RefSeq�
–  Taxon �
–  UniProt �
–  OMIM�
–  SGD �
–  Biosamples/

Bioprojects �
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http://nar.oxfordjournals.org/content/39/suppl_1  January 2011!

34 

http://nar.oxfordjournals.org/content/38/suppl_1    January 2010!
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http://nar.oxfordjournals.org/!

Sequence Databases!

•  Primary DNA (archive)!
– DDBJ/ENA/GenBank!

•  Primary protein (curated/automation)!
– UniProtKB!

•  Curated Databases (lots of human 
labour)!
– RefSeq (Genomic, mRNA and protein)!
– UniProtKB/SwissProt and neXtprot !
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What is GenBank?!

GenBank is the NIH genetic sequence 
database of all publicly available DNA and 
derived protein sequences, with annotations 
describing the biological information these 
records contain.!

http://www.ncbi.nlm.nih.gov/genbank/�
Benson et al., Nucleic Acids Res. 2012 (out in 2011)�
http://www.ncbi.nlm.nih.gov/pubmed/22144687 �

EB-‐eye	  

ENA	  	  	  	  	  

Adapted from Rolf Apweiler�
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Types of files in GenBank!

•  From one-gene investigators!
–  Often a very well annotated cDNA!
–  A genomic segment from an new invertebrate!
–  A mitochondria or virus!

•  From population/phylogenetic analysis!
–  rRNA amplicon from environmental sampling!

•  From Genome Centers:!
–  Gene expression:!

•  Expressed Sequence Tags !
•  Full Length Insert cDNA!
•  TSA!

–  Genome sequencing projects!
•  HTG!
•  CON!

Organismal Divisions!
! ! !Used in which database?!

BCT !Bacterial ! !DDBJ - GenBank!
FUN !Fungal ! ! !ENA!
HUM !Homo sapiens ! !DDBJ - ENA!
INV !Invertebrate ! !all!
MAM !Other mammalian !all!
ORG !Organelle ! !ENA!
PHG !Phage ! ! !all!
PLN !Plant ! ! !all (not same data in all)!
PRI !Primate (also see HUM)!all (not same data in all)!
PRO !Prokaryotic ! !ENA!
ROD !Rodent ! ! !all!
SYN !Synthetic and chimeric !all!
VRL !Viral ! ! !all!
VRT !Other vertebrate !all!
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PAT !Patent ! !!
EST !Expressed Sequence Tags!
TSA !Transcriptome Shotgun Assembly!
STS !Sequence Tagged Site!
GSS !Genome Survey Sequence !!
HTG !High Throughput Genome (unfinished)!
HTC !High throughput cDNA (unfinished)!
CON!Contig assembly instructions!
ENV !Environmental sampling methods !
!
Organismal divisions:!
BCT "FUN "INV "MAM "PHG "PLN ""
PRI "ROD "SYN "VRL "VRT ""

Functional Divisions!

Guiding Principals!

In GenBank, records are grouped for 
various reasons: understand this is key 
to using and fully taking advantage of 
this database.!
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Identifiers!

•  You need identifiers which are stable through time!
•  Need identifiers which will always refer to specific 

sequences!
•  Need these identifiers to track history of 

sequence updates!
•  Also need feature and annotation identifiers (need 

to tract important things)!
–  Genes!
–  Transcripts!
–  Proteins!
–  ((( Phenotype )))!

LOCUS, Accession, NID and protein_id�

LOCUS: Unique string of 10 letters and numbers in the database.�
Not maintained amongst databases, and is therefore a poor 
sequence identifier. �

ACCESSION: A unique identifier to that record, citable entity; �
does not change when record is updated.  A good record 
identifier, ideal for citation in publication.�

VERSION: ID system where the accession and version play the 
same function as the accession and gi number. �

Nucleotide gi: Geninfo identifier (gi), a unique integer which will 
change every time the sequence changes.�

Protein gi: Geninfo identifier (gi), a unique integer which will 
change every time the sequence changes.�

protein_id: Identifier which has the same structure and function as 
the nucleotide Accession.version numbers, but slightly 
different format.�
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Lecture 1.3 

Accession.version 

LOCUS, Accession, gi and PID �
LOCUS       HSU40282     1789 bp    mRNA            PRI       21-MAY-1998 
DEFINITION  Homo sapiens integrin-linked kinase (ILK) mRNA, complete cds. 
ACCESSION   U40282 
VERSION     U40282.1  GI:3150001 

     CDS             157..1515 
                     /gene="ILK" 
                     /note="protein serine/threonine kinase" 
                     /codon_start=1 
                     /product="integrin-linked kinase" 
                     /protein_id="AAC16892.1“ 
                     /db_xref="GI:3150002" 

           LOCUS: HSU40282 
        ACCESSION: U40282 
          VERSION: U40282.1   
               GI: 3150001 
       Protein gi: 3150002 
       protein_id: AAC16892.1 Protein_id 

protein gi 
ACCESSION 
LOCUS 

gi 
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Accession number “space”!

•  GenBank:!
– 1+5 (L12345, U00001)!
– 2+6 (AF000001, AC000003)!

•  WGS (Not distributed with GenBank)!
– 4+2+6 (AAAA01000001, AAAD01000001) !

•  Protein:!
– 1+5  or 3+5!

•  All have “accession.version”!
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Secondary Accession Numbers!
•  When you ‘retire’ accession numbers, these often 

are put in the secondary accession number space. 
(e.g GenBank Accession number L05146)!

•  With the removal of sequence length limits, GenBank 
will now allow continuous ranges of secondary 
accessions.!

•  As of GenBank Release 146.0 (February 2005), it is 
legal to represent continuous ranges of secondary 
accessions by a start accession, a dash character, 
and an end accession. (e.g. for the E. coli genome)  !

!
ACCESSION U00096 AE000111-AE000510  
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WGS: Whole Genome Shotgun  
(Not in GenBank release, 

not shared with ENA/DDBJ)!

•  Contigs from ongoing Whole Genome 
Shotgun sequencing projects!

•  The nucleotides from WGS projects go into 
the BLAST ‘wgs’ database, whereas the 
proteins go into the BLAST nr database. !

•  More info, and how to submit to this division: 
http://www.ncbi.nlm.nih.gov/Genbank/wgs.html!

•  Accession format is 4+2+6!

52 

http://www.ncbi.nlm.nih.gov/projects/WGS/WGSprojectlist.cgi
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WGS record (not in GenBank)!
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Sequences NOT in GenBank!

•  WGS: whole genome shotgun!
•  TPA: third party annotations!
•  SNPs!
•  SAGE tags (serial analysis of gene 

expression)!
•  RefSeq (Genomic, mRNA, or protein) !
•  Consensus sequences!

What is UniProtKB?!
UniProt is a protein sequence database that is the result of a merge 
from SWISS-PROT and PIR and is funded by the NIH, EMBL and 
the Swiss Gov’t.  It is the main distributed, annotated, and  curated 
protein sequence database. Data in UniProt is derived from coding 
sequence annotations in ENA (GenBank/ENA/DDBJ) nucleic acid 
sequence data, and from sequences in PIR and SP. UniProt is a 
Flat-File database just like GenBank or ENA/EMBL!
!

•  http://www.uniprot.org/!
•  http://database.oxfordjournals.org/content/2011/bar009.long!
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Uniprot Curation!



2/12/13	  

30	  

UniprotKB/SwissProt!
ID   CYS3_YEAST     STANDARD;      PRT;   393 AA.!
AC   P31373;!
DT   01-JUL-1993 (REL. 26, CREATED)!
DE   CYSTATHIONINE GAMMA-LYASE (EC 4.4.1.1) (GAMMA-CYSTATHIONASE).!
GN   CYS3 OR CYI1 OR STR1 OR YAL012W OR FUN35.!
OS   TAXONOMY!
OC   SACCHAROMYCETACEAE; SACCHAROMYCES.!
!
RX   CITATION!
CC   -!- CATALYTIC ACTIVITY: L-CYSTATHIONINE + H(2)O = L-CYSTEINE +!
CC       NH(3) + 2-OXOBUTANOATE.!
CC   -!- COFACTOR: PYRIDOXAL PHOSPHATE.!
CC   -!- PATHWAY: FINAL STEP IN THE TRANS-SULFURATION PATHWAY SYNTHESIZING!
CC       L-CYSTEINE FROM L-METHIONINE.!
CC   -!- SUBUNIT: HOMOTETRAMER.!
CC   -!- SUBCELLULAR LOCATION: CYTOPLASMIC.!
CC   -!- SIMILARITY: BELONGS TO THE TRANS-SULFURATION ENZYMES FAMILY.!
CC   --------------------------------------------------------------------------!
CC   DISCLAMOR!
CC   --------------------------------------------------------------------------!
!
DR   DATABASE cross-reference!
KW   CYSTEINE BIOSYNTHESIS; LYASE; PYRIDOXAL PHOSPHATE.!
FT   INIT_MET      0      0!
FT   BINDING     203    203       PYRIDOXAL PHOSPHATE (BY SIMILARITY).!
SQ   SEQUENCE   393 AA;  42411 MW;  55BA2771 CRC32;!
     TLQESDKFAT KAIHAGEHVD VHGSVIEPIS LSTTFKQSSP ANPIGTYEYS RSQNPNRENL!
     ERAVAALENA QYGLAFSSGS ATTATILQSL PQGSHAVSIG DVYGGTHRYF TKVANAHGVE!
     TSFTNDLLND LPQLIKENTK LVWIETPTNP TLKVTDIQKV ADLIKKHAAG QDVILVVDNT!
     FLSPYISNPL NFGADIVVHS ATKYINGHSD VVLGVLATNN KPLYERLQFL QNAIGAIPSP!
     FDAWLTHRGL KTLHLRVRQA ALSANKIAEF LAADKENVVA VNYPGLKTHP NYDVVLKQHR!
     DALGGGMISF RIKGGAEAAS KFASSTRLFT LAESLGGIES LLEVPAVMTH GGIPKEAREA!
     SGVFDDLVRI SVGIEDTDDL LEDIKQALKQ ATN!
//!

ID   CYS3_YEAST     STANDARD;      PRT;   393 AA. 
AC   P31373; 
DT   01-JUL-1993 (REL. 26, CREATED) 
DT   01-JUL-1993 (REL. 26, LAST SEQUENCE UPDATE) 
DT   01-NOV-1995 (REL. 32, LAST ANNOTATION UPDATE) 
DE   CYSTATHIONINE GAMMA-LYASE (EC 4.4.1.1) (GAMMA-CYSTATHIONASE). 
GN   CYS3 OR CYI1 OR STR1 OR YAL012W OR FUN35. 
OS   SACCHAROMYCES CEREVISIAE (BAKER'S YEAST). 
OC   EUKARYOTA; FUNGI; ASCOMYCOTA; HEMIASCOMYCETES; SACCHAROMYCETALES; 
OC   SACCHAROMYCETACEAE; SACCHAROMYCES. 
RN   [1] 
RP   SEQUENCE FROM N.A., AND PARTIAL SEQUENCE. 
RX   MEDLINE; 92250430. [NCBI, ExPASy, Israel, Japan] 
RA   ONO B.-I., TANAKA K., NAITO K., HEIKE C., SHINODA S., YAMAMOTO S., 
RA   OHMORI S., OSHIMA T., TOH-E A.; 
RT   "Cloning and characterization of the CYS3 (CYI1) gene of 
RT   Saccharomyces cerevisiae."; 
RL   J. BACTERIOL. 174:3339-3347(1992). 
RN   [2] 
RP   SEQUENCE FROM N.A., AND CHARACTERIZATION. 
RC   STRAIN=DBY939; 
RX   MEDLINE; 93328685. [NCBI, ExPASy, Israel, Japan] 
RA   YAMAGATA S., D'ANDREA R.J., FUJISAKI S., ISAJI M., NAKAMURA K.; 
RT   "Cloning and bacterial expression of the CYS3 gene encoding 
RT   cystathionine gamma-lyase of Saccharomyces cerevisiae and the 
RT   physicochemical and enzymatic properties of the protein."; 
RL   J. BACTERIOL. 175:4800-4808(1993). 
RN   [3] 
RP   SEQUENCE FROM N.A. 
RC   STRAIN=S288C / AB972; 
RX   MEDLINE; 93289814. [NCBI, ExPASy, Israel, Japan] 
RA   BARTON A.B., KABACK D.B., CLARK M.W., KENG T., OUELLETTE B.F.F., 
RA   STORMS R.K., ZENG B., ZHONG W.W., FORTIN N., DELANEY S., BUSSEY H.; 
RT   "Physical localization of yeast CYS3, a gene whose product resembles 
RT   the rat gamma-cystathionase and Escherichia coli cystathionine gamma- 
RT   synthase enzymes."; 
RL   YEAST 9:363-369(1993). 
RN   [4] 
RP   SEQUENCE FROM N.A. 
RC   STRAIN=S288C / AB972; 
RX   MEDLINE; 93209532. [NCBI, ExPASy, Israel, Japan] 
RA   OUELLETTE B.F.F., CLARK M.W., KENG T., STORMS R.K., ZHONG W.W., 
RA   ZENG B., FORTIN N., DELANEY S., BARTON A.B., KABACK D.B., BUSSEY H.; 
RT   "Sequencing of chromosome I from Saccharomyces cerevisiae: analysis 
RT   of a 32 kb region between the LTE1 and SPO7 genes."; 
RL   GENOME 36:32-42(1993). 
RN   [5] 
RP   SEQUENCE OF 1-18, AND CHARACTERIZATION. 
RX   MEDLINE; 93289817. [NCBI, ExPASy, Israel, Japan] 
RA   ONO B.-I., ISHII N., NAITO K., MIYOSHI S.-I., SHINODA S., YAMAMOTO S., 
RA   OHMORI S.; 
RT   "Cystathionine gamma-lyase of Saccharomyces cerevisiae: structural 
RT   gene and cystathionine gamma-synthase activity."; 
RL   YEAST 9:389-397(1993). 
CC   -!- CATALYTIC ACTIVITY: L-CYSTATHIONINE + H(2)O = L-CYSTEINE + 
CC       NH(3) + 2-OXOBUTANOATE. 
CC   -!- COFACTOR: PYRIDOXAL PHOSPHATE. 
CC   -!- PATHWAY: FINAL STEP IN THE TRANS-SULFURATION PATHWAY SYNTHESIZING 
CC       L-CYSTEINE FROM L-METHIONINE. 
CC   -!- SUBUNIT: HOMOTETRAMER. 
CC   -!- SUBCELLULAR LOCATION: CYTOPLASMIC. 
CC   -!- SIMILARITY: BELONGS TO THE TRANS-SULFURATION ENZYMES FAMILY. 
CC   -------------------------------------------------------------------------- 
CC   This SWISS-PROT entry is copyright. It is produced through a collaboration 
CC   between  the Swiss Institute of Bioinformatics  and the  EMBL outstation - 
CC   the European Bioinformatics Institute.  There are no  restrictions on  its 
CC   use  by  non-profit  institutions as long  as its content  is  in  no  way 
CC   modified and this statement is not removed.  Usage  by  and for commercial 
CC   entities requires a license agreement (See http://www.isb-sib.ch/announce/ 
CC   or send an email to license@isb-sib.ch). 
CC   -------------------------------------------------------------------------- 
DR   EMBL; L05146; AAC04945.1; -. [EMBL / GenBank / DDBJ] [CoDingSequence] 
DR   EMBL; L04459; AAA85217.1; -. [EMBL / GenBank / DDBJ] [CoDingSequence] 
DR   EMBL; D14135; BAA03190.1; -. [EMBL / GenBank / DDBJ] [CoDingSequence] 
DR   PIR; S31228; S31228. 
DR   YEPD; 5280; -. 
DR   SGD; L0000470; CYS3. [SGD / YPD] 
DR   PFAM; PF01053; Cys_Met_Meta_PP; 1. 
DR   PROSITE; PS00868; CYS_MET_METAB_PP; 1. 
DR   DOMO; P31373. 
DR   PRODOM [Domain structure / List of seq. sharing at least 1 domain] 
DR   PROTOMAP; P31373. 
DR   PRESAGE; P31373. 
DR   SWISS-2DPAGE; GET REGION ON 2D PAGE. 
KW   CYSTEINE BIOSYNTHESIS; LYASE; PYRIDOXAL PHOSPHATE. 
FT   INIT_MET      0      0 
FT   BINDING     203    203       PYRIDOXAL PHOSPHATE (BY SIMILARITY). 
SQ   SEQUENCE   393 AA;  42411 MW;  55BA2771 CRC32; 
     TLQESDKFAT KAIHAGEHVD VHGSVIEPIS LSTTFKQSSP ANPIGTYEYS RSQNPNRENL 
     ERAVAALENA QYGLAFSSGS ATTATILQSL PQGSHAVSIG DVYGGTHRYF TKVANAHGVE 
     TSFTNDLLND LPQLIKENTK LVWIETPTNP TLKVTDIQKV ADLIKKHAAG QDVILVVDNT 
     FLSPYISNPL NFGADIVVHS ATKYINGHSD VVLGVLATNN KPLYERLQFL QNAIGAIPSP 
     FDAWLTHRGL KTLHLRVRQA ALSANKIAEF LAADKENVVA VNYPGLKTHP NYDVVLKQHR 
     DALGGGMISF RIKGGAEAAS KFASSTRLFT LAESLGGIES LLEVPAVMTH GGIPKEAREA 
     SGVFDDLVRI SVGIEDTDDL LEDIKQALKQ ATN 
// 
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UniProtKB!

UniProt incorporates: !
•  Function of the protein!
•  Post-translational modification!
•  Domains and sites.!
•  Secondary structure. !
•  Quaternary structure.!
•  Similarities to other proteins;!
•  Diseases associated with deficiencies in the protein!
•  Sequence conflicts, variants, etc.!

In closing ...!

•  Often only use FASTA files (eg for BLAST)!
•  Using any sequence where the coordinates are 

important, need an accession.version OR a gi number!
•  GBFF and neXtprot are simply human readable versions 

of these records!
•  GBFF have become a vehicle for a lot more information 

than they where meant to do when they were created!!
•  Keep in mind that GenBank is DNA centric and is a poor 

vehicle for protein and mRNA expression/interaction 
information: NCBI (and others) have other databases for 
these entities.!

•  All databases I mentioned today are fully “open” …!
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Lecture 1.3 63 

h=p://goo.gl/bdA1q	  

Scripting from the WWW: wget/curl!

•  Most bioinformatic analyses require resources from the web, 
e.g. sequences, domain information, datasets, etc.!
–  The NCBI and EBI resources are usually scriptable; e.g. write a 

script that takes a set of accessions from a file and get the 
sequences!

–  Often all that is required is to recognize the URL of the 
information desired!

http://www.ncbi.nlm.nih.gov/protein/P09488!
–  Sometimes, you will need more information to get the desired 

format (e.g. FASTA)!
http://www.ncbi.nlm.nih.gov/protein/121735?report=fasta!

•  curl and wget allow you to pull a web page into a file from the 
command line:!

curl http://uniprot.org/uniprot/P09488.fasta > p09488.fasta!
•  Sometimes this is what you need; other times more work is 

required!



2/12/13	  

33	  

Finding a URL (www.uniprot.org)!

Finding a URL to download (uniprot)!

curl http://www.uniprot.org/uniprot/P09488.fasta!
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Finding a URL to download (NCBI)!

Finding a URL to download (NCBI)!
curl http://www.ncbi.nlm.nih.gov/protein/121735?report=fasta!
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NCBI e-utilities!
•  The NCBI does not allow their web server to be used for 

large-scale, automated downloads (unlike Uniprot)!
www.ncbi.nlm.nih.gov/guide/howto/dwn-records/!

•  NCBI provides e-utilities (esearch.cgi, efetch.cgi) for 
programmatic access to ALL NCBI databases (proteins, DNA, 
also PubMed)!
www.ncbi.nlm.nih.gov/books/NBK25500/!

•  e-utilities need an Entrez GI number (e.g. 121735 for 
P09488.1)!

•  With a GI number, downloading a fasta file is easy 
(possible):!
curl 'http://eutils.ncbi.nlm.nih.gov/entrez/eutils/efetch.fcgi?
db=protein&id=121735&rettype=fasta&retmode=text'!

Quotes are required to protect '&' and '?' from shell!

•  (to keep things simple, use UniProt)!

Homework!
From the tabular blastp search you did earlier (-outfmt 6) against 
swissprot:!
1.  Edit the file to save 10 lines with E()-values > 0.1!
2.  isolate the library (subject) accession information for each of the 10  

lines in the edited file, and save the accession in a new file!
3.  For each accession, split it into its component parts (hit 'man cut' to 

see how to change the delimiter).!
–  Save the gi numbers for use with NCBI in one file!
–  Isolate the accessions (P12345.3) in another file.!
–  For this second file, isolate only the accessions without the version 

information.!
4.  For of the 10 gi numbers or accessions!

–  Use the gi numbers to get the sequences from the NCBI!
–  Use the protein accessions to get the sequences from UniProt!

5.  For each of the 10 UniProt accessions, run another blastp search 
against swissprot, saving the output to accession.bp !

(e.g. blastp –db swissprot –query P12345.aa > P12345.bp)!

!


