
Example for the antigen scenario showing the outline of data and involved steps: 
 

1. Data of the SEREX experiments will be sent to the ACGT database in form of an ASCII 
File. In Step 1 only the ID numbers and the nucleotide sequences of positive clones are 
included.  

ASCII File: 
 
MPMGp800A01579  MPMGp800A01579Q231       ID-Number 
ANTTAGAGAAATTACTATGAGAGGATCGCATCACCATCACCATCACGGAT 
CCTATTTAGGTGACACTATAGAATCGTCGACCCACGCGTCCGGCCAGCTG 
TGCGACCACGCGTGCTCGCAGGCCAGCAAGCTCAAGCGCCACATGAAGAC 
GCACATGCACAAGGCCGGCTCGCTGGCCGGCCGCTCCGACGGTGACTTCC 
GCCACCACGAGAGCGACCCGTCGCTGGGCCACGAGCCGGAGGAGGAGGAC 
GAGGAGGAGGAGGAGGAGGAGGAGGAGCTGCTACTGGAGAACGAGAGCCG 
GCCCGAGTCGAGCTTCAGCATGGACTCGGAGCTGAGCCGCAACCGCGAGA 
ACGGCGGTGGTGGGGTGCCCGGGGTCCCGGGCGCGGGGGGCGGCGCGGCC 
AAGGCGCTGGCTGACGAGAAGGCGCTGGTGCTGGGCAAGGTCATGGAGAA 
CGTGGGCCTAGGCGCACTGCCGCANTACGGCGAGCTCCTGNCCGACAAGC 
ANAAGCGCGGCGCCTTCCTGAANCGTGCGGCGGNCGGNGNGNACGCNNGC 
NACTACNACTACGCGGGCGGCTGNNGGNACNCTTNGCGCGGGCGGCNCGT  nucleotide sequence 
TCAACGGNCGCGGNGNGCGGCTTCTCNCCANTCACCGANCCCTTNNCCGN 
GTTNTTCCNGCGANAATNCTNNNNCNCTNCNCAANNCCNGGGNTCNANNA 
CTTCCGCCAATNNNCNTCAANGNTGNAAAAANACNTTNNANNTTTNNTCC 
NGCNCTNNTTTANTNCCNATTAAAAAAANNTATNACTTACAAANNNCTTN 
GTTGNGCNTANACTCTCNTTTTGTNNTTTTNATTAATGAATNCCTTTNTT 
GGNCTTTNCAAAAAATNNNNTTNNATTTTTTTTTTTNNNAANTNTNTTCN 
GNAATATNCTTCTTCCAAAAATNNTGAATCNCTTTCNCTTNNTTNCANNC 
CCCCCCGGGNATCCTNNCNTTAAAAAATNTTTTNTTNCNATTCTTNNCTT 
TNTNATNNTCTNTTNNNAANNTATNANCTTNCTNANTTNTTNTTTNNCTT 
TNTNTTNNTGNTTGTTNNANNTTCNTNNAATNTCTTTCTCCCNTTTTNTA 
ATTTTTTNAATNATTTTCNNTANTTATTTTTTANNAANTNTNTNNNNNTT 
TTNTNNCCTTNTTNNNNNNTTNNTNNNAACNTNNATAANTNTTATTNTTN 

 

There are few steps that will be done with this nucleotide sequence. The first one is to find a 
protein (1st protein), the second one is to find a human gene for this nucleotide sequence. 
For this human gene the corresponding protein (2nd protein) will be looked for. By comparing 
these two proteins this nucleotide sequence can be distinguished in inframe and not-inframe 
proteins. Inframe proteins are characterized by the fact that protein 1 and 2 are identical and 
the protein is expressed in humans. If the sequence of both proteins are not matching this is 
called not-inframe. Such proteins are unknown in humans. Nevertheless these proteins have 
shown an antibody reaction. This might be true because of a similar tertiar structure of the 
not-inframe protein and a really existing human protein, with the same tertiar structure. 
Those proteins are mimitops. There are no existing software to find the corresponding 
human proteins. In the further analysis this non-inframe proteins will be used, but not further 
analysed. Analysis of these not-inframe proteins can only be done in future, when software 
tools are available, that can generate and compare tertiar structure of proteins according to 
their sequence.  

Here are the following steps of step 1 of the antigen scenario: 

 

2. Nucleotide sequences will be given to the translation tool of Expasy 
(http://www.expasy.org/tools/dna.html – DNA  Protein) and translated into six possible 
frames (3 from 3’  5’ and 3 from 5’  3’). The output format “Verbose” is used. 



 
As result of TRANSLATE SEQUENCE (repeated Histidin and TIESS sequence is marked): 

 
This is the protein sequence of the used clone (1st protein sequence).  



3. The possible frame is characterized by a repeated Histidin sequence and a TIESS 
sequence as a result of the cloning of the plasmid for the bacterium used in the 
experiment.  

4. The nucleotide sequence of the positive clone will be given to the NCBI webtool: 
(http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi?CMD=Web&LAYOUT=TwoWindows&AUTO_FORMAT=Semiauto&ALIGNM
ENTS=50&ALIGNMENT_VIEW=Pairwise&CLIENT=web&DATABASE=nr&DESCRIPTIONS=100&ENTREZ_QUERY=%28
none%29&EXPECT=10&FILTER=L&FORMAT_OBJECT=Alignment&FORMAT_TYPE=HTML&NCBI_GI=on&PAGE=Nucl
eotides&PROGRAM=blastn&SERVICE=plain&SET_DEFAULTS.x=34&SET_DEFAULTS.y=8&SHOW_OVERVIEW=on&E
ND_OF_HTTPGET=Yes&SHOW_LINKOUT=yes&GET_SEQUENCE=yes) 
A request ID will be given and search started with “format” 

 
As a result of Now: Blast you will get the ID for search: 

 

http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi?CMD=Web&LAYOUT=TwoWindows&AUTO_FORMAT=Semiauto&ALIGNMENTS=50&ALIGNMENT_VIEW=Pairwise&CLIENT=web&DATABASE=nr&DESCRIPTIONS=100&ENTREZ_QUERY=%28none%29&EXPECT=10&FILTER=L&FORMAT_OBJECT=Alignment&FORMAT_TYPE=HTML&NCBI_GI=on&PAGE=Nucleotides&PROGRAM=blastn&SERVICE=plain&SET_DEFAULTS.x=34&SET_DEFAULTS.y=8&SHOW_OVERVIEW=on&END_OF_HTTPGET=Yes&SHOW_LINKOUT=yes&GET_SEQUENCE=yes
http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi?CMD=Web&LAYOUT=TwoWindows&AUTO_FORMAT=Semiauto&ALIGNMENTS=50&ALIGNMENT_VIEW=Pairwise&CLIENT=web&DATABASE=nr&DESCRIPTIONS=100&ENTREZ_QUERY=%28none%29&EXPECT=10&FILTER=L&FORMAT_OBJECT=Alignment&FORMAT_TYPE=HTML&NCBI_GI=on&PAGE=Nucleotides&PROGRAM=blastn&SERVICE=plain&SET_DEFAULTS.x=34&SET_DEFAULTS.y=8&SHOW_OVERVIEW=on&END_OF_HTTPGET=Yes&SHOW_LINKOUT=yes&GET_SEQUENCE=yes
http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi?CMD=Web&LAYOUT=TwoWindows&AUTO_FORMAT=Semiauto&ALIGNMENTS=50&ALIGNMENT_VIEW=Pairwise&CLIENT=web&DATABASE=nr&DESCRIPTIONS=100&ENTREZ_QUERY=%28none%29&EXPECT=10&FILTER=L&FORMAT_OBJECT=Alignment&FORMAT_TYPE=HTML&NCBI_GI=on&PAGE=Nucleotides&PROGRAM=blastn&SERVICE=plain&SET_DEFAULTS.x=34&SET_DEFAULTS.y=8&SHOW_OVERVIEW=on&END_OF_HTTPGET=Yes&SHOW_LINKOUT=yes&GET_SEQUENCE=yes
http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi?CMD=Web&LAYOUT=TwoWindows&AUTO_FORMAT=Semiauto&ALIGNMENTS=50&ALIGNMENT_VIEW=Pairwise&CLIENT=web&DATABASE=nr&DESCRIPTIONS=100&ENTREZ_QUERY=%28none%29&EXPECT=10&FILTER=L&FORMAT_OBJECT=Alignment&FORMAT_TYPE=HTML&NCBI_GI=on&PAGE=Nucleotides&PROGRAM=blastn&SERVICE=plain&SET_DEFAULTS.x=34&SET_DEFAULTS.y=8&SHOW_OVERVIEW=on&END_OF_HTTPGET=Yes&SHOW_LINKOUT=yes&GET_SEQUENCE=yes
http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi?CMD=Web&LAYOUT=TwoWindows&AUTO_FORMAT=Semiauto&ALIGNMENTS=50&ALIGNMENT_VIEW=Pairwise&CLIENT=web&DATABASE=nr&DESCRIPTIONS=100&ENTREZ_QUERY=%28none%29&EXPECT=10&FILTER=L&FORMAT_OBJECT=Alignment&FORMAT_TYPE=HTML&NCBI_GI=on&PAGE=Nucleotides&PROGRAM=blastn&SERVICE=plain&SET_DEFAULTS.x=34&SET_DEFAULTS.y=8&SHOW_OVERVIEW=on&END_OF_HTTPGET=Yes&SHOW_LINKOUT=yes&GET_SEQUENCE=yes


After Format! You will get: 

 
5. The most possible genes will be given by the search and human genes has to be 

selected by the  abbreviation NM or (XM if human). This can be found by scrolling down 
the page and the first one will be used: 

  
 



6. By clicking on this selected gene the information about Gene ID (gene), Gene symbol ( 
given in the definition in brackets) and the protein ID (NP at NCBI) will be given and direct 
link to the correlating NCBI page. 

 
 

Gene symbol will be found in brackets under Definition on top of the page 

By scrolling this page one will find further necessary informations under Features  gene: 

Gene ID, gene symbol and gene MIM.  

One will also find the protein ID under CDS  /protein_id 

These data have to be used for further characterisation. 



 
 

7. The linked protein page has to be selected and on the connected page the information 
about the expressed protein will be given. 

 
 

8. The protein sequence has to be written into fasta format ( using the display in the task 
line). 



 
This is the protein sequence of the corresponding gene (2nd protein sequence) 

 

9. The two protein sequences will be compared at the NCBI 
(http://www.ncbi.nlm.nih.gov/blast/bl2seq/wblast2.cgi) 

 
This page is used for comparing proteins, so go to blastp and enter the two protein 
sequences (1st protein, 2nd protein) 

http://www.ncbi.nlm.nih.gov/blast/bl2seq/wblast2.cgi


 
 

Go to align. If the two proteins match, the following result will be given: 

 
 

 



If the proteins do not match (not-inframe) the result looks in the following way: 

 
 

10. If there is an alignment the sequence is in frame and the protein will be expressed by the 
tumor. 

 

11. Further characterisations are possible by the use of the databases described in the 
following table  

National Center for 
Biotechnology Information 
   

www.ncbi.nlm.nih.gov

GeneCards http://www.genecards.org/index.shtml
EBI http://www.ebi.ac.uk/

Information on 
chromosomal 
localization, protein 
function, and subcellular 
localization has to be 
retrieved from  

Swiss Prot http://www.ebi.ac.uk/swissprot/access.html
Information on pathways 
has to be retrieved from 

KEGG PATHWAY 
database http://www.genome.jp/kegg/pathway.html

Information on pathways 
has to be retrieved from Biocarta database http://www.biocarta.com/search/index.asp 

Information on domains 
has to be retrieved from SMART database http://smart.embl-heidelberg.de

SEREX database Cancer 
Immunome database http://www2.licr.org/CancerImmunomeDB/Information about 

antigens found in other 
tumours from CAP * (Cancer associated 

proteins) database  http://www.bioinf.uni-sb.de/CAP/

Translation of DNA to 
Protein 

Swiss Institute of 
Bioinformatics http://www.expasy.org/tools/dna.html 

Information about 
autoimmunity of antigens 
from 

the autoimmune database http://www.wiley-vch.de/contents/jc_2040/2005/25481_s.pdf

12. As an identification the NCBI accession number, gene number or gene symbol will be 
used. The NCBI database will also provide links to publications of each of the antigens.  

http://www.ncbi.nlm.nih.gov/
http://www.genecards.org/index.shtml
http://www.ebi.ac.uk/
http://www.ebi.ac.uk/swissprot/access.html
http://www.genome.jp/kegg/pathway.html
http://smart.embl-heidelberg.de/
http://www2.licr.org/CancerImmunomeDB/
http://www.bioinf.uni-sb.de/CAP/
http://www.isb-sib.ch/
http://www.isb-sib.ch/
http://www.wiley-vch.de/contents/jc_2040/2005/25481_s.pdf


o Antigen function, localisation in the cell and the intracellular processing will be 
characterized by using the gene ontology homebase from the NCBI homepage 
(http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=gene) by 
entering the gene symbol. 

 
As a result the following will be available: 

 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=gene


o Correlating pathways of the antigen will be provided by the Bicarta database by 
the gene name or the gene symbol. 

  

The following result will be given: 

 
One can choose the KEGG database giving the following result: 



 
 

By searching the database for human genes (hsa): the following will be displayed: 

 
Clicking to pathways one will get the following result: 



 
 

o The SMART database has to be used to show the protein domains (enter the 
protein ID or the complete protein sequence) 

 



The result will be: 

 
 

o The SEREX database will be analysed to detect other tumours expressing the 
antigenes found in the actual experiment. 

By the input of the nucleotide sequence the following result will be given: 

 



This will give the following result: 

 
 

o The relation between the expressed genes and the chromosomal localisation as 
well as the expression in different human tissues will be found in the gene cards 
by entering the external id. 

 



The following will be displayed: 

 
 

o There will be detailed information from other homepages concerning the isolated 
gene at gene cards too, like the Human Genome database (http://www.gdb.org/). 

 

http://www.gdb.org/


 

Further databases are: EBI (http://www.ebi.ac.uk/)  

 
By entering the name of the protein sequence (Swiss Prot accession No., for example: 
Q9CoKO for BCL11B) you will get the following result: 

 

http://www.ebi.ac.uk/


 

The Swiss Prot accession No. can be get from : (http://www.ebi.ac.uk/swissprot/access.html) 

 
The result will be: 

 

http://www.ebi.ac.uk/swissprot/access.html



