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IntAct – the Molecular Interaction Database
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IntAct is a freely available, open source database system and also provides analysis tools for protein interaction data. All interactions are derived from literature curation or direct user submissions and are freely available. Downloads are available in PIS-MI XML1.0, PSI-MI XML2.5 and MITAB2.5 and can be transferred directly into many external resources, for example network visualisation software such as Cytoscape.

You will learn:

· To search for molecular interactions in IntAct

· To build complex queries using controlled vocabulary filtering

· To understand how binary interactions are produced from complex data

· To recognize when a splice variant is interacting

· To find more details about a specific experimental protocol

· To find out how UniProt complements interaction data found in IntAct

· To discover specific details of molecular interactions recorded in IntAct

· To visualize an interaction network and some of its highlight features

· To export data using standards such as PSI-MI XML or PSIMITAB2.5

· To use third party application to visualize a specific dataset

· To find out what scientific publications an interaction is based on
1. Searching interaction data in IntAct
( Open IntAct and type O96017 into the Search box. Press “Search”
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© Downloas molecule | molecule molecule molecule A B
D""’" °am5| A B A B
ocumentation Tsvetkov et al. (2003) 12493754 physical interaction anti tag coip EBL1215085
FAQ Tsvetkov et al. (2003) 12493754 physical interaction anti tag coip EBL1215094.
User manual Tsvetkov et al (2003) 12493754 physical interaction anti bait coip EBL1215109
Annotation Tsvetkov etal (2003) 12493754 phosphonation  protein kinase assay EBL1215120
manual Tsvetkov etal (2003) 12493754 phosphonation  protein kinase assay EBL1215133
Publications Tsvetkov etal. (2003) 12493754 colocalization fluorescence imaging EBL1215154
Statistics 2 096017 Q16537 |CHEK2 | PPP2RSE CHK2, 9606(human) |9606(human) Dozier etal (2004) | 15380617 physical interaction 2 hbrid intact EBL1369475
< Dovel RAD53 Dozier etal (2004) 15380617 physical interaction 2 hybrid intact EBL1369487
RD:S“‘ED;‘E’SS Dozier etal. (2004) 15380617 physicalinteraction pull down intact EBI-1369566
Development 3096017 |Q15172 |CHEK2 |PPP2RSA |CHK2, 9606(human) |9606(human) Dozier etal (2004) | 15380617 physical interaction 2 hybrid intact EBL1369492
S RAD53 Dozier etal (2004) | 15380617 physical interaction pull down intact EBL1369534
- Contact IntAct 4 096017 |Q15173 |CHEK2 | PPP2RSB |CHK2, 9606(human) |9606(human)| Dozier etal. (2004) | 15380617 physical interaction 2 hybrid intact EBL1369513
RAD53 Dozier etal (2004) | 15380617 physical interaction pull down intact EBL1369501
« Printer Friendy 5 (096017 |Q13362-2 |CHEK2 CHI2, 9606(human) |9606(human) Dozier etal (2004) | 15380617 physical interaction 2 hybrid intact EBL1369518
View RAD53 Dozier etal (2004) | 15380617 physical interaction pull down intact EBL1369600
6 (096017 |Q13362-3 |CHEK2 CHK2, 9606(human) |9606(human) Dozier etal (2004) | 15380617 physical interaction 2 hybrid intact EBL1369523
NewsEE@ & RAD53 Dozier etal (2004) | 15380617 physical interaction anti tag coip intact EBL1369543
Dozier etal (2004) | 15380617 phosphorylation  protein kinase assay |intact EBL1369706
Oct 10, 2007 Dozier etal (2004) | 15380617 physical interaction pull down intact EBL1369607
::m‘c'i'!y"“"""" 7 |Q14738  |096017 |PPP2R5D |CHEK2 CHK2,  |9606(human) |9606(human) Dovzier etal (2004) | 15380617 physical interaction|2 hybrid intact EBL1369586
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find them in the DED,  RAD53 Bruno etal. (2006) | 17157788 phosphonylation | protein kinase assay |intact EBL1181029
Development Site. HSPC277 Bruno etal. (2006) 17157788 physical interaction anti bait coip intact EBL1180881
Bruno etal. (2006) | 17157788 physical interaction anti tag coip intact EBL1180890
Aug 7,2007 10096017 |QU2878 |CHEK2 |RADS0  CHK2, 9606(human) | 9606(human) Matsuoka et al. (2007) 17525332 physical interaction anti bait coip intact EBL1263190
IntAct Release RAD53
There will be no 11096017 |QoY248 |CHEK2 |GINS2  |CHK2, | CGK122, |9606(human) |9606(human) Matsuoka et al. (2007) 17525332 physical interaction|anti bait coip intact EBL1263190
IntAct release on RAD53 |DCS5, Matsuoka et al. (2007) 17525332 physical interaction anti tag coip intact EBL1263120
2007-08-07, the HSPC037,
next one will be on PSF2
2007-08-16. 12/096017 Q12888 |CHEK2 |TP53BP1 |CHK2, 9606(human) | 9606(human) Matsuoka et al. (2007)| 17525332  physical interaction anti bait coip intact EBL1263190
RAD53
m’hew’:"‘s i 13/096017 | P38398 |CHEK2 |BRCA1 |CHK2, |RNF53 9606(human) |9606(human) Matsuoka et al. (2007) 17525332 physicalinteraction anti bait coip intact EBL1263190
Archive RAD53
14/006017 |P55072 |CHEK2  |VCP CHI2, 9606(human) |9606(human) Matsuoka et al. (2007) 17525332 physical interaction anti bait coip intact EBL1263168
RAD53 Matsuoka et al. (2007) 17525332 physical interaction anti tag coip intact EBL1263132
15/P02340 096017 |Tp53 CHEK2 |P53,  |CHK2,  10090(mouse) 9606(human) Bruno etal (2006) 17157788 phosphorylation | protein kinase assay |intact EBL1180964
TipS3 | RADS3
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This experiment is a coimmunoprecipitation (coip). 

This shows the 15 interactions we have for CHK2_HUMAN expanded using the “Spoke model” 

[image: image2]
Fig1. Comparison between matrix and spoke expansion

Q1. How many different proteins either interact directly or are found in a complex with CHEK2 ?
	(
	CHEK2 is involved in signal transduction resulting in induction of apoptosis in response to DNA damage.


Q2. How many of these are splice isoforms of the same protein?
Q3. What is the primary gene of the protein Q13362-3?
	(
	Click on the hyperlink for the splice isoform with accession number     Q13362-3, it should take you to the UniProt web site.


	(
	Return to the IntAct Search Result page for CHEK2
Find the interaction with P38398 (BRCA1) and go to the column “Interaction Details”. Click on the accession number EBI-1263190.

Press on the Interaction Detection method “antibait coip” to see a definition of this technique.


The interaction between CHEK2 and BRCA1 has been inferred from a “one bait – many preys” spoke expansion. In fact, the data, as annotated by the curator, does not prove that there is a direct interaction between CHEK2 and BRCA1, it may be that a third protein acts as bridging molecule.

	(
	In a separate window, open the entry for (O96017) CHK2_HUMAN (http://beta.uniprot.org/uniprot/O96017).


Q4. Do the Binary Interactions in UniProt suggest this is a direct interaction?
	(
	You will find the answer by looking into the Binary Interactions shown in this UniProt entry.


( Return to the IntAct Search Result page for CHEK2
Q5. What post-translational modification of CHK2 was observed during this complex formation?
	(
	To find the answer to this question, return to the IntAct Search Result page for CHEK2, Find the interaction with BRCA1 then go to the column “Interaction Details”. Click on the accession number EBI-1263190.


( Return to the IntAct Search Result page for CHEK2

Q6. Do you think that the interaction between CHEK2 and TP53 is a direct binary interaction?
( From the IntAct Search Result page for CHEK2, look at the interaction with PLK1 and click on EBI-1215133  

Q7. In which cell type is PLK1 expressed before being used in the in vitro assay?
2. Visualizing interaction data
In this part of the tutorial, we are going to work on some Apoptosis related data. The Pathway representation below has been borrowed from the Reactome web site, it illustrate the Apoptosis Intrinsic Pathway:
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In this series of exercises, we are going to look for interaction data that relate to the molecules involved in this pathway.  

As of 2008-06-25 the following molecules are reported to take part in published molecular interaction in the IntAct database: BAK, BCL2, BCL2L1, SMAC, BAD (aka. BCL-xl), BH3, CYCS (Cytochrome C).

	(
	From the IntAct home page, search for BAK. You should find 18 interactions.
Find the interaction that involves BAK with BAX and open the detailed interaction (far right column: EBI-707374). This opens a new search page.
The top interaction on this page is between BAX_HUMAN and BAK_HUMAN. Tick BAK_HUMAN click on the Graph button at the top of the page. This will open a new window and display the direct known partners of this protein.
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Fig2. The box to the right shows annotations (GO , InterPro…) of the proteins involved in this network.
Click on the [image: image5.png]


 next to ‘Release of cytochrome c from mitochondria’ to see how many proteins are involved.

Q8. How many proteins in the current network are found to participate in the Release of cytochrome c from mitochondria? Try to highlight them using the top right panel.

Q9. Which scientific publications contributed to this network ?

Hint: on the right panel, click on the publication tab (it gives the list of publications and associated interaction count).
3. Using third party software to visualize interaction data

	(
	From the current HierarchView network (BAK and BAX)

Click on [image: image6.png]


 - a new window opens and shows the PSI-MI XML 2.5 of the interaction network.

Save the XML file on your hard drive (File > Save).


We are going to load this interaction in Cytoscape.

Step 1. Start Cytoscape; Open the PSI-MI XML file you have saved on your hard drive by doing the following:

File > Import > Network (multiple file types)
Step 2. Click the Select button and open your file.
Step 3. On the left hand side of the network are 4 tabs (Network, VizMapper, Editor and Filters), select the VizMapper, under the drop down list ‘Current Visual Style’ choose ‘Sample 1’.
Hint: You can also beautify the network by applying a layout to it.
Example: Layout > yFiles > Circular
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Many plugins are available on the Cytoscape web site, you can try them if you are interested. Here is where they are: http://cytoscape.org/plugins2.php
4. Searching interactions using complex queries
	(
	Return to the IntAct home page. 

Select “Advanced Search” from the left hand toolbar. 

Find Detection Method and click on the box to the right hand side to show the full list of detection methods. 

Select “two hybrid array” 

Add “human” to the species filter

Press the search button


Q10. How many interactions have been detected by that method in humans? 
Hint: look in the text under Results
Q11. Define the simple mathematical formula that allows one to calculate the count of binary interaction generated by the “Matrix Model” given that N is the count of interactors in the interaction.

	(
	Search for the interaction having the accession number EBI-43018. Open it in the old search interface. Note: the interaction involves 17 proteins.


Q12. How many binary interactions would be generated using the “spoke model”?  “matrix model”? 

Search for P60953 in UniProt.

Q13. How many interaction has it got with CDC42BPA (Q5VT25) ? 
Q14. How many scientific publications contributed to these data? List their PubMed IDs.
	(
	There might be mismatch between the count of interactions in uniprot and the one shown in IntAct due to the criteria with with interactions are exported to UniProt (i.e. only physical interactions)


Further Reading
· Kerrien S et al “IntAct--open source resource for molecular interaction data.” Nucleic Acids Res.  (2007)35:D561-565

· Orchard S et al. “The minimum information required for reporting a molecular interaction experiment (MIMIx).” Nat. Biotechnol.  (2007) 25:894-898

· Kerrien S et al. “Broadening the Horizon - Level 2.5 of the HUPO-PSI Format for Molecular Interactions” (2007) BMC Biology in press

· Ruth Isserlin et al. “Nine steps to proteomic wisdom: A practical guide to using protein-protein interaction networks and molecular pathways as a framework for interpreting disease proteomic profiles” Proteomics Clinical Applications, Published Online: 17 Aug 2007 
DOI: 10.1002/prca.200700146
How to do a data submission?
Go to the deposition page of the IMEx consortium, http://imex.sourceforge.net/MIMIx/index.html. Scroll down to “Data Submission by Excel sheet’’ and open up the spreadsheet, allowing the controlled vocabularies to update. Try adding the following data

Experiment 1 – Human Lck (P06239) interacted with human CD4 (P01730) in a 2-hybrid experiment performed in yeast. The prey (CD4) was identified by nucleotide sequencing.

Experiment 2 – The Lck protein was then cloned in E.coli with an N-terminal GST tag. This was bound to a glutathionine column and used to pull-down CD4 from a HeLa cell lysate. CD4 was identified by western blot.
Answers to the questions:
Q1. 15 (but note some of these are splice isoforms of the same protein)

Q2. Q13362 has 3 splice isoforms: Q13362-1, Q13362-2, Q13362-3

Q3. PPP2R5C

Q4. No. BRCA1 isn’t in the interaction list.
Q5. Phosphorylation of Thr-68

Q6. Yes, as suggested by phosphorylation.

Q7. Human 293T cells

Q8. 4 proteins including the 2 we have selected. Adding BCL2 and BCL2L1.
Q9. There are 11 distinct publications in this network.
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Q10. 19621 interactions
Q11. The formula allowing to count the binary interaction generated by the matrix model is (N * (N-1)) / 2

Q12. There are 17 interactors. Spoke: 16; Matrix: 136 ((16 * 17) / 2)
Q13. There are 4 interactions between P60953 and CDC42BPA in UniProt.

Q14. 2 publications; Ng et al. (15194684) and Leung et al. (9418861)
Interacting molecules -  all knows experimental evidence known in IntAct for this interactor pair is shown on a single line.








Interaction details – opens an other application: Search














Download queried data – the download format is PSIMITAB2.5








Search box – Click on the question mark icon  to get more information.














Query result – shows the query, count of interactions found...
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