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Biological Databases 
Conducted by Lim Yun Ping  
E mail : yunping@nus.edu.sg 
 Date : 25 May 2009 
 
Hands on practice 
 

• Compare the difference between using ENTREZ and SRS to search different 
types of databases and multiple databases at once 
 

• Finding the right sequence more reliably and viewing results in different ways 
 

• Looking at Online Bioinformatics Resources Collection (OBRC) 
http://www.hsls.pitt.edu/guides/genetics/obrc/ 
 
 

Please access the following URL for the resources: 
 
NCBI : http://www.ncbi.nlm.nih.gov/Entrez/ 
 
SRS : http://srs.ebi.ac.uk/ 
  
A. Biology in Databases  
 
1. Introduction to ENTREZ and SRS 

 
a)Use Entrez to search across the databases in NCBI for WNT4. 
View the number of entries for each category. Click on the Nucleotide Sequence database 
hyperlink. How many entries are found? 
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Look at the results carefully, you will notice there are sequences from mRNA, genomic and from 
various organisms. These may be many false positives (hits found which are not related) and 
there could be false negatives (related information which were not detected) based on a simple, 
general search.  
 

 
 
b)To make your search more specific and sensitive, use the "Limits" option.  
To find only full length mRNA sequences only, limit the search to  
exclude ESTs, select molecule : mRNA, location : Genomic RNA/DNA and RefSeq. 
 
 
c)View History. Did you reduce your results hits considerably?  
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d)View the records under “Homo Sapiens”. How many entries are there ? 
Select the entry with accession number NM_030761 and select the display in FASTA format. 
Copy this sequence to a text file (using Notepad). 
 
 
d) Click on the link to Homolgues of WNT4. In which organisms is the WNT4 gene conserved ? 
Retrieve the sequences in FASTA format. 
 
>Human 
MSPRSCLRSLRLLVFAVFSAAASNWLYLAKLSSVGSISEEETCEKLKGLIQRQVQMCKRNLEVMDSVRRG 
AQLAIEECQYQFRNRRWNCSTLDSLPVFGKVVTQGTREAAFVYAISSAGVAFAVTRACSSGELEKCGCDR 
TVHGVSPQGFQWSGCSDNIAYGVAFSQSFVDVRERSKGASSSRALMNLHNNEAGRKAILTHMRVECKCHG 
VSGSCEVKTCWRAVPPFRQVGHALKEKFDGATEVEPRRVGSSRALVPRNAQFKPHTDEDLVYLEPSPDFC 
EQDMRSGVLGTRGRTCNKTSKAIDGCELLCCGRGFHTAQVELAERCSCKFHWCCFVKCRQCQRLVELHTC 
R 
>Chimpanzee 
MSPRSCLRSLRLLVFAVFSAAASNWLYLAKLSSVGSISEEETCEKLKGLIQRQVQMCKRNLEVMDSVRRG 
AQLAIEECQYQFRNRRWNCSTLDSLPVFGKVVTQGTREAAFVYAISSAGVAFAVTRACSSGELEKCGCDR 
TVHGVSPQGFQWSGCSDNIAYGVAFSQSFVDVRERSKGASSSRALMNLHNNEAGRKAILTHMRVECKCHG 
VSGSCEVKTCWRAVPPFRQVGHALKEKFDGATEVEPRRVGSSRALVPRTAQFKPHTDETVYWSYPTL 
>Dog 
MAGTTTLISISAPYYGGDRGVPGLRGTAGTPSPAQSSLTPPATAAPAVPFQPRGGDRPSIRRRHLPNAFC 
VPCAVPGTEEATLDGPLKALSAPAAVKQGETEFPVTHWLRDLGYLAKLSSVGSISEEETCEKLKGLIQRQ 
VQMCKRNLEVMDSVRRGAQLAIEECQYQFRNRRWNCSTLDSLPVFGKVVTQGTREAAFVYAISSAGVAFA 
VTRACSSGELEKCGCDRTVHGVSPQGFQWSGCSDNIAYGVAFSQSFVDVRERSKGASSSRALMNLHNNEA 
GRKAILTHMRVECKCHGVSGSCEVKTCWRAVPPFRQVGHALKEKFDGATEVEPRRVGSSRALVPRNAQFK 
PHTDEDLVYLEPSPDFCEQDMRSGVLGTRGRTCNKTSKAIDGCELLCCGRGFHTAQVELAERCSCKFHWC 
CFVKCRQCQRLVELHTCR 
>Mouse 
MSPRSCLRSLRLLVFAVFSAAASNWLYLAKLSSVGSISEEETCEKLKGLIQRQVQMCKRNLEVMDSVRRG 
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AQLAIEECQYQFRNRRWNCSTLDSLPVFGKVVTQGTREAAFVYAISSAGVAFAVTRACSSGELEKCGCDR 
TVHGVSPQGFQWSGCSDNIAYGVAFSQSFVDVRERSKGASSSRALMNLHNNEAGRKAILTHMRVECKCHG 
VSGSCEVKTCWRAVPPFRQVGHALKEKFDGATEVEPRRVGSSRALVPRNAQFKPHTDEDLVYLEPSPDFC 
EQDIRSGVLGTRGRTCNKTSKAIDGCELLCCGRGFHTAQVELAERCGCRFHWCCFVKCRQCQRLVEMHTC 
R 
>Rat 
MSPRSCLRSLRLLVFAVFSAAASNWLYLAKLSSVGSISEEETCEKLKGLIQRQVQMCKRNLEVMDSVRHG 
AQLAIEECQYQFRNRRWNCSTLDSLPVFGKVVTQGTREAAFVYAISSAGVAFAVTRACSSGDLEKCGCDR 
TVHGVSPQGFQWSGCSDNIAYGVAFSQSFVDVRERSKGASSSRALMNLHNNEAGRKAILTHMRVECKCHG 
VSGSCEVKTCWRAVPPFRQVGHALKEKFDGATEVEPRRVGSSRALVPRNAQFKPHTDEDLVYLEPSPDFC 
EQDMRSGVLGTRGRTCNKTSKAIDGCELLCCGRGFHTAHVELAERCGCRFHWCCFVKCRQCQRLVEMHTC 
R 
>Chicken 
MSPEYFLRSLLLIILATFSANASNWLYLAKLSSVGSISEEETCEKLKGLIQRQVQMCKRNLEVMDSVRRG 
AQLAIEECQYQFRNRRWNCSTLDTLPVFGKVVTQGTREAAFVYAISSAGVAFAVTRACSSGELDKCGCDR 
TVQGGSPQGFQWSGCSDNIAYGVAFSQSFVDVRERSKGASSNRALMNLHNNEAGRKAILNNMRVECKCHG 
VSGSCEFKTCWKAMPPFRKVGNVLKEKFDGATEVEQSEIGSTKVLVPKNSQFKPHTDEDLVYLDSSPDFC 
DHDLKNGVLGTSGRQCNKTSKAIDGCELMCCGRGFHTDEVEVVERCSCKFHWCCSVKCKPCHRVVEIHTC 
R 
>Zebrafish 
MSSEYLIRSLLMLFLALFSANASNWLYLAKLSSVGSISDEETCEKLRGLIQRQVQICKRNVEVMDAVRRG 
AQLAIDECQYQFRNRRWNCSTLESVPVFGKVVTQGTREAAFVYAISAASVAFAVTRACSSGELDKCGCDR 
NVHGVSPEGFQWSGCSDNIAYGVAFSQSFVDIRERSKGQSSNRALMNLHNNEAGRKAILNHMRVECKCHG 
VSGSCEVKTCWKAMPPFRKVGNVIKEKFDGATEVELRKVGTTKVLVPRNSQFKPHTDEDLVYLDPSPDFC 
EHDPRTPGIMGTAGRFCNKTSKAIDGCELMCCGRGFHTEEVEVVDRCSCKFHWCCYVKCKQCRKMVEMHT 
CR 
>Worm 
MLKSTQVILIFILLISIVESLSWLALGLAANRFDRDKPGTSCKSLKGLTRRQMRFCKKNIDLMESVRSGS 
LAAHAECQFQFHKRRWNCTLIDPVTHEVIPDVFLYENTRESAFVHAISSAAVAYKVTRDCARGISERCGC 
DYSKNDHSGKSQFQYQGCSDNVKFGIGVSKEFVDSAQRRVLMMKDDNGTSLLGPSQLSADGMHMINLHNN 
QAGRQVLEKSLRRECKCHGMSGSCEMRTCWDSLPNFRHIGMAIKDKFDGAAEVKVVKEDGIEKPRIVMKN 
SQFKRHTNADLVYMTPSPDFCESDPLRGILGTKGRQCTLAPNAIDDCSLLCCGRGYEKKVQIVEEKCNCK 
FIYCCEVRCEPCQKRIEKYLCL 
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e) Use ClustalW: http://www.ebi.ac.uk/Tools/clustalw/ to generate the multiple sequence 
alignment and phylogram. 
More information on Jalview is available here: http://www.jalview.org/documentList.html 
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f) Obtain more information from the Link to “Gene” for more information on WNT4: 
http://www.ncbi.nlm.nih.gov/nuccore/28302128?ordinalpos=1&itool=EntrezSystem2.PEntrez.Seq
uence.Sequence_ResultsPanel.Sequence_RVDocSum  
 
What additional information do you get? What is the location of this gene ? What are the 
neighbouring genes upstream and downstream ? What are the other known genes which interact 
with this gene ? 
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f) Using the Gene ontology’s evidence codes, could you infer some of the possible function and 
processes of this gene 
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g) Browse through the flinks to the KEGG databases to find out more about the role played by 
WNT4 in the WNT signaling and Hedgehog signaling pathways. 
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i) View additional information in UniProt 

 
 
 
 
 
 

Click on the  
- rectangles representing the 
genes involved to find out more 
about the annotations provided.  
- rounded rectangles to access the 
links to other pathways affected by 
the genes. 

Click to view the curated 
annotations in Uniprot

Click to view the additional information in the UCSC Genome 
browser which displays information in a different style, and 
contains link to other databases not linked to Entrez gene e.g. 
Biocarta pathways: http://www.biocarta.com 
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For more information,please refer to Entrez Help: 
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=helpentrez&part=EntrezHelp 
 
and 
 
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=helpgene&part=EntrezGene#EntrezGene.Ho
w_Data_Are_Display 
 
For more information on UniProt ,please refer to http://www.uniprot.org/docs/ 
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Database Searching Using SRS 
 
http://srs.ebi.ac.uk/ 
 
Go to database UR: http://srs.ebi.ac.uk/ 
  type in keyword in text box  search  limits  select one of the entries from the hits  look 
at the annotations for more information (accession number, name, length, molecule type, 
description, literature information, comments/function, sequence  Retrieve sequence in fasta 
format 
 
e)Use SRS to search multiple databases for Homo sapiens WNT4 mRNA sequence.  
 
Select the Library Page tab. 
 

 
 
 
 
Select the databases you wish to search from the Library Page : EMBL (Release) 
 
To submit your query after selecting the databases to search, click on the Standard Query Form 
button. 
 

The more databases 
selected, the longer it 
will take to obtain the 
results 
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Select the following fields : 
Organism Name : Homo sapiens 
Description : WNT4 
Sequence format : fasta 
 
 
 

 
 
 
f) Click to save your results. Select FastaSeqs to set the display to FASTA format. 

Select entry to view 
details 

Directly submit sequence 
for further analysis using 
EMBOSS tools  
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>embl|AB061675|AB061675 Homo sapiens mRNA for WNT4, complete cds.  
gcaccatgagtccccgctcgtgcctgcgttcgctgcgcctcctcgtcttcgccgtcttctcagccgccgcgagcaactggctgtacctg
gccaagctgtcgtcggtggggagcatctcagaggaggagacgtgcgagaaactcaagggcctgatccagaggcaggtgcagatgtgcaa
gcggaacctggaagtcatggactcggtgcgccgcggtgcccagctggccattgaggagtgccagtaccagttccggaaccggcgctgga
actgctccacactcgactccttgcccgtcttcggcaaggtggtgacgcaagggactcgggaggcggccttcgtgtacgccatctcttcg
gcaggtgtggcctttgcagtgacgcgggcgtgcagcagtggggagctggagaagtgcggctgtgacaggacagtgcatggggtcacgcc
acagggcttccagtggtcaggatgctctgacaacatcgcctacggtgtggccttctcacagtcgtttgtggatgtgcgggagagaagca
agggggcctcgtccagcagagccctcatgaacctccacaacaatgaggccggcaggaaggccatcctgacacacatgcgggtggaatgc
aagtgccacggggtgtcaggctcctgtgaggtaaagacgtgctggcgagccgtgccgcccttccgccaggtgggtcacgcactgaagga
gaagtttgatggtgccactgaggtggagccacgccgcgtgggctcctccagggcactggtgccacgcaacgcacagttcaagccgcaca
cagatgaggacctggtgtacttggagcctagccccgacttctgtgagcaggacatgcgcagcggcgtctgggcacgaggggccgcacat
gcaacaagacgtccaaggccatcgacggctgtgagctgctgtgctgtggccgcggcttccacacggcgcaggtggagctggctgaacgc
tgcagctgcaaattccactggtgctgcttcgtcaagtgccggcagtgccagcggctcgtggagttgcacacgtgccgatga 
 

Save sequence in 
FASTA format 
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g) Launch the EMBOSS sequence analysis tool, “Transeq” to translate the sequence. 
 

 
 
 
 
 

 

Translate the sequence 
using Transeq.

Launch another 
sequence analysis tool to 
find out the secondary 
structure of the amino 
acid sequence obtained 
in the previous analysis.


