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Welcome…
Welcome to the MilkMine tutorial! The MilkMine database project is a major undertaking to amalgamate all scientific knowledge on milk proteins and bioactive milk peptides into one single, easy-to-use web resource. MilkMine not only integrates up-to-date biological data from a variety of sources, but also combines that with the scientific literature and even information from new literature mining techniques. These techniques are explained a bit later but suffice to say that it could save you a lot of reading, and therefore time, on your background research and hypothesis generation! The MilkMine database is accessed through a website and we hope that you find it useful and it will help you to answer some of your research questions.
Since our aim is to amalgamate as much information as possible on milk proteins and integrate all this information, we first need a list of milk proteins to begin with. Milk proteins were defined and identified using two main methods:

1. Selectively searching the UniProt protein database using keyword, comment, description, name and tissue fields.  
2. The following literature review articles were studied to manually curate any protein which has been shown to be present in milk: 
-
ADSA nomenclature paper (Farrell, Jimenez-Flores et al. 2004)
-
Review of Milk Fat Globule Membrane proteins (Mather 2000)
-
Advanced Dairy Chemistry Volume 1 Proteins (Fox 2003)
(See Appendix 1 for more details of how the milk proteins were identified using these methods.)
Bioactive milk peptides (peptides that are derived from the digestion of milk proteins which have been shown to exhibit some physiological activity) were also identified through a review of the scientific literature. 
Every milk protein or bioactive milk peptide within these two lists has been manually categorized into one of the following 6 milk groups depending on its type or origin, allowing you to search the database within specific categories of milk proteins: 
· Casein

· Whey (Beta-lactoglobulin)
· Whey (Lactalbumin)
· Whey (Enzyme)
· Whey (Immunoglobulin) 

· Whey (Other) 

Using these two lists we could integrate (or link) them with many other data types, such as genes, protein structures, experimental protein interaction data and literature publications and this means that you can move easily from one piece of data through a number of other types of data simply by clicking. Let me give you an example: suppose you have a milk protein and want to know the function of this protein, if there are any crystal structures of this protein and also if there are any literature articles that mention this protein. Using MilkMine you can do this with just a few mouse clicks whereas previously this would have meant going to a number of different websites and entering data many times over, often in different formats. We will run through an example like this in the tutorial later on to show you how easy it is.
As you work through the tutorial you will get a good idea of how MilkMine works, the features it provides and how you might use MilkMine to aid your research. In parts of the tutorial we will work from an imaginary scenario where you have isolated and sequenced a specific peptide (YPFPGPI) from a milk sample in your laboratory. Using MilkMine we’ll examine the protein source, properties and interactions that this peptide sequence has, looking at how it plays a role physiologically in both human and cow and then examine literature evidence for this. Finally, we shall generate a couple of interesting and novel hypotheses that can be further investigated and developed in the laboratory, based on your sequence. 
There are three main sections to this tutorial: 

Part 1: Getting to know the website – a basic introduction to the website and how to search the database.
Part 2: Advanced website functions (well worth a look!)
Part 3: Literature mining - how to find the golden needle in your literature haystack!

Before we start I’ll make one request. Please try to complete the tutorial in the order it appears here, everything will be explained as you progress and will be less confusing if you follow through the tutorial in order. You’ll have plenty of opportunity to explore later. On initial appearance the MilkMine interface can look complicated and confusing but by the end of this tutorial you will see that it is actually very straightforward to use and an extremely powerful way to query milk and milk protein knowledge. 
[A few notes: 

1. Appendix 1 contains a full description of each dataset in MilkMine, where it comes from, why it was included and what criteria had to be met for inclusion. 
2. There is a glossary of some of the terms used in this tutorial if you get a bit stuck with some of the terminology (see Appendix 2). Any term shown with a dashed underline can be found in this glossary. 

3. The Mozilla FireFox internet browser has been used to create the images in this tutorial and so you may prefer to use it to complete this tutorial. Other browsers may display the website slightly differently.
4. There are several screenshots, hyperlinks and colours used throughout this tutorial document so you may find it beneficial to work from an electronic copy. All hyperlinks, Figure, Appendix and Table references in this document, as well as the table of contents above are clickable by holding the ‘Ctrl’ key and clicking the text.]
So let’s get started….

 Part 1 - Getting to know the website

Step 1: Surf to the MilkMine homepage at http://www.bioinformatics.ed.ac.uk/milkmine.
Step 2: The first thing you should notice on the homepage are the nine pictures in the centre of the page representing the nine broad categories of data stored in MilkMine. These broad categories are called aspects: 
	[image: image3.png]



	Proteins
	Both milk and non-milk proteins from 22 milk-producing organisms
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	Protein Structure
	Milk protein crystal structures
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	Protein Interactions
	Experimentally shown protein interactions from 22 milk-producing organisms
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	Peptides
	Bioactive milk peptides
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	Allergens
	Allergenic substances in milk

	[image: image8.png]



	Genes
	Genes encoding milk proteins
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	Gene Ontology
	The Gene Ontology is included with GO annotation from 22 milk-producing organisms (explained later!)
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	Library
	Peer-reviewed literature on milk, milk proteins and related topics
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	Literature-mining
	Linking milk literature using informatics techniques (also explained later!)


(See Appendix 1 for a full description of all the data stored in MilkMine)

Aspect Page

Step 3: Each data aspect has its own webpage. Click on the Proteins link or picture to view the Proteins aspect page.

[image: image12]
Step 4: On an aspect page there is a brief description of the aspect, what data is stored for this aspect, where the data comes from and a link to an example database entry for that aspect. There are also options to query the database or download data relevant to the aspect. 
Click on the 
[image: image13] links to view or hide information on what data is used from the UniProt and InterPro databases. These are two key protein databases that hold information on proteins and their annotations, such as protein domains, families and functional similarities.
We’ll see later how you can easily search the database for information on proteins from the proteins aspect page, similarly for the other aspects on their respective aspect pages, however, for the moment, return to the homepage by clicking on the Home link on the menu bar. 
Step 5: You can also access an aspect page by using the drop-down ‘Go to:’ menu on the right hand side of the menu bar. Jump to the Protein Interactions aspect page using the ‘Go to:’ menu then return to the home page.

[image: image14]
Objects and Classes 

Each entry of something in the MilkMine database is called an object and belongs to a particular category, called a class. For example there is a class called Protein and there are many database entries for this class, such as the protein bovine alpha-s1 casein. To view all of the available classes in MilkMine, click on the List all classes link at the top-right of the homepage (see Figure 1).

[image: image15]
Figure 1: A list of all the available classes in MilkMine or to browse the 

structure of the database, use the links found on the Home page.

All of the available classes are now displayed. Scroll down the list and single click on Polypeptide. You are now given a definition of the Polypeptide class, try looking at a few others.

Return to the Home page.

Step 6: You can also see at a glance how many objects there are for each class in the database by clicking on the Browse model link on the homepage (see Figure 1).
Click on the expand icon 
[image: image16] next to BioEntity to display all the classes under this main class. 
Now you should see that there are 69 polypeptide and 292155 protein entries in MilkMine (see Figure 2). 

[image: image17]
Also, notice the ‘?’ links, if you click on any of these question mark links throughout the MilkMine website it will give you a definition, description or help regarding the adjacent piece of text. 
Try the ‘?’ link next to the Polypeptide class. 

Return to the Home page.
Searching MilkMine

There are three ways to search the MilkMine database:

1. Quick search 

2. Running a template query (a common query that is ready to use “off the shelf”)
3. Creating your own query

Searching MilkMine – Quick Search 
Step 7: You can perform a quick search of the MilkMine database using an identifier, name, symbol or synonym of a protein, peptide or gene. 

Enter the protein name “lactogenin”, in the quick search box on the homepage and click the Quick Search button. Note: any search you make in MilkMine is case-insensitive i.e. “LACTOGENIN” matches the same results as “lactogenin”.
You will now see the Object details page for the lactogenin protein. Every object in MilkMine has its own details page where all of the data specific to that object can be seen. The top of the page contains a summary of the key data for the object (see 
Figure 3
). 

[image: image18]
Figure 3: The summary section lies at the top of the object details page and contains the essential information for any object in the MilkMine database. 
The lower half of the object details page contains additional information on the particular object with links to the actual data, for example a proteins details page may link to any bioactive peptides that are cleaved from it or to any genes that encode the protein (see Figure 4). 

[image: image19]
Figure 4: Data on a particular object that has been integrated from other aspects is displayed in the lower half of the object details page under the requisite heading. This information can be viewed by clicking on the expand icons (
[image: image20]) or by clicking the “[details]” links to view the respective object details page.
Step 8: Click on the expand icon 
[image: image21] next to ‘synonyms’ to view all of the synonyms for this protein.

Expand the publications collection (click on the expand icon 
[image: image22] next to ‘publications’)   and click on one of the [details…] links in the table to view the details page for that publication. 
From the synonym object details page, return to the Lactogenin details page by clicking on Protein in the query trail (
[image: image23]) at the top of the page. Have a look at some of the other collections for this protein.
Return to the home page.

Searching MilkMine – Running a template query

This time we will run a more complex query than simply searching the database by name or identifier as we have just done with the Quick Search box. There are certain queries that people commonly perform on the MilkMine database, for example, “Show me all bovine milk proteins in the database”. These common queries (called template queries) have already been prepared and are ready to run straight from the aspect page. 
Step 9: Let’s try the bovine milk proteins search now. Return to the home page and then click on the Proteins aspect page picture or link. Scroll down the aspect page to the section ‘Related template queries’ where you will find all of the template queries that relate to proteins. One of the template queries looks like it will answer our query:

[image: image24]
Click on the template query to select it, select the name of the organism that you are interested in (select Bos taurus to retrieve all milk proteins from cow) and click Show Results.

The database is then searched the results are presented in a table (see 
Figure 5
). You can move the columns in the results table to the left or right using the 
[image: image25] or 
[image: image26] buttons or hide a column completely by clicking on its 
[image: image27] icon. When you’re finished, return to the home page.

If you click on a protein accession code in the table, you are taken to the object details page of that particular protein.

[image: image28]
Figure 5: When a database query returns multiple objects, they are placed in a table as shown. You can access the details page of an item in the table by clicking on the blue fields (A).
Searching MilkMine – Searching for a suitable template query
Step 10: You can search all of the template queries that are available in MilkMine to find one that’s suitable for you, for example, if you are interested in protein interactions but are not sure where to find all of the relevant template queries. 

Scroll down to the bottom of the home page to the ‘Search template queries’ section and enter a couple of keywords “protein interaction” as shown below and click the Search button.

[image: image29]
This will then show you all of the template queries that are relevant to what you’re interested in i.e. protein interactions. Click on the template query:


[image: image30]
by clicking on the adjacent 
[image: image31] icon and then click ‘Show Results’ to retrieve the results from the database. You can now see all of the proteins that have been shown experimentally to interact with the protein you entered in the search box (*alpha*lactalbumin* as default). 
Go to a details page for a ProteinInteraction (e.g. click on b4galt1-lalba-1) in the table and click the expand icon 
[image: image32] next to experiment to check which publication this interaction data came from.
Step 11: Let’s try another template query search. This time, use the Search Templates page by clicking on the link in the menu bar at the top of the page. Instead of entering keyword terms, we’ll simply view a list of all the template queries that are available in MilkMine, arranged by data aspect, by clicking on the View all … link. As you can see the template queries are arranged by aspect. Scroll down to the Peptides section and select the template query:

[image: image33]
If you select the milk whey and milk sub-group ‘Beta-lactoglobulin’, you will return 11 peptides in the results table. Select ‘Page size’ as 25 to view all of the results on the same page. You can click on the peptide identifiers to take you to the details page for that peptide. 
Recap

So to quickly recap how to use template queries to search MilkMine, there are three ways of doing so:

1. Selecting a template query from a data aspect page (e.g. the proteins page)

2. Search templates for a suitable template query (either from the home page or the Search Templates page)

3. View all of the available template queries by clicking “View all…” on the Search Templates page.

When you are ready to move on to the next section, return to the home page.
Searching MilkMine – Query Builder

One of the great strengths of MilkMine is the ability to create (build) your own queries for the database from scratch and even save them as your own template queries for future use. Not only that but you can choose what data you want to retrieve from the database search, what order the data appears in the results table and how the results table is sorted. Therefore, unlike many other websites where the query options are hard-coded on the web-page and relatively restricted, MilkMine allows you to build a query in any way you like! 
A query is built in 4 easy stages:
1. Choose the class where you want to start your query (e.g. Protein).
2. Limit (or constrain) the query in any way you wish (e.g. maximum length of protein allowed is 300 amino acids).
3. Choose what data you want to appear in the results table of your query (e.g. Protein name, identifier and length and the organism source). These attributes will be displayed as columns in the results table.
4. Run your query to retrieve the results!
Step 12: So, let’s try to build our own query that will find any matches to the peptide sequence that you identified in your laboratory. The first thing to do is to go to the query builder page for the Polypeptide class by returning to the Home page, clicking on List all classes and then double clicking on Polypeptide (or highlight Polypeptide and click the Select button). This takes you to the query builder page for the Polypeptide class (see Figure 6). 
Fear not – this may look scary but it’s fairly simple once you’ve got the hang of it….honest! Once we’ve run through a couple of examples it’ll make much more sense.


[image: image34]
Figure 6: Query Builder page for the Polypeptide class where you can build a query about peptides. Attributes for the Polypeptide class and references to other classes are shown.

***GET LATEST VERSION OF PIC ABOVE, WATCH CUT-OFF AT TOP RIGHT***

Attributes are single pieces of key data for the class, e.g. an identifier and a name. Rreferences are a special type of attribute that links to other classes, for example the references from Polypeptide to publications or proteins. These references might be to a single object (e.g. an organism) or to a collection of objects (e.g. publications), see 
Figure 6
.
Step 13: Now we are in the query builder page, we need to constrain (or limit) which peptides we want to be returned by the database query. 

Click on the expand icon next to sequence and then click the  
[image: image35] icon next to residues. You should now see a section labelled ‘Constrain’ on the right-hand side of the screen. In the blank text box, type in your sequence (YPFPGPI), as show in Figure 7 and click the Add to query button. 

[image: image36]
Figure 7: Enter the sequence to be searched into the search box as shown. If you want to search for the given sequence within a protein sequence, use wildcards on each end, i.e. *YPFPGPI*

Notice that the constraint that we’ve just added is shown in the top right of the query builder page:

[image: image37]
If you want to edit any query constraint you have added, click on the edit 
[image: image38] icon, or you can remove the constraint completely by clicking on the remove 
[image: image39] icon. 

Now that we have our polypeptide class constrained as we want, we need to choose what data we want to return in our results table. Click on the 
[image: image40] icon next to Polypeptide. The summary button adds a predefined set of columns to the results table that will give you a good description of the class. You should now see the columns at the bottom of the page, as shown in Figure 8. 

[image: image41]
Figure 8: A summary of columns can be added with a single click on the 
[image: image42] icon.
***CHECK COLUMNS ARE CORRECT***

You can also add columns individually by clicking on the 
[image: image43] icon next to the attribute you want to add to the result table. Click on the expand icon 
[image: image44] next to parent and click 
[image: image45] next to name within the parent reference ***ADD PIC***. Now the results table will also show you the name of the protein that released the bioactive peptide.
Step 14: If you want, you can re-arrange the order of the columns by dragging the column with the left mouse button to its new location or remove it completely by clicking on the 
[image: image46] icon (see Figure 9).

[image: image47]
Figure 9: Columns selected for the results table can be moved, removed (
[image: image48]) or sorted (
[image: image49]).
You can also choose which column the results will be sorted on. The default is that the data is sorted by the first column in the table. To sort by another column, click on the 
[image: image50] icon of the appropriate column. To reverse the sort order (i.e. Z ( A instead of A ( Z) follow the instructions on-screen.
Step 15: When you are happy with the result table columns, click the Show Results button at the bottom of the page to finally run the query, giving you one match in the result table. 
Step 16: Note that the peptide is classed as belonging to the Casein milkGroup category. Let’s build a second query to see if there are any other milk peptides from the same group. Click Query on the trail above the results table to take you back to the query builder page. You can now edit your first query. 
Step 17: Remove all of the query constraints by clicking on the 
[image: image51] icons in the ‘Constraints on the current query’ section in the upper right-hand side of the screen. 
Now add your new constraint by clicking on the 
[image: image52] icon next to 
[image: image53]. Click on the drop-down box in the ‘Constrain’ section and select ‘Casein’. Click Add to query and then Show results. 
You should now have a results table with 52 polypeptide entries. Select ‘Page size’ as 100 to view all of the results on one page. You will notice that a majority of the peptides don’t have a name. Let’s see how many have no name assigned by clicking the 
[image: image54] icon. The 
[image: image55] button generates a summary of that column so we can easily see that 39 peptides have no name. Again, you can hide the ‘Polypeptide > name’ column by clicking on its 
[image: image56] icon or move it left or right using the 
[image: image57] or 
[image: image58] buttons (see Figure 5).
Step 18: Suppose we simply want to view all of the entries in MilkMine for any given class, is this easy to do? Yes! Simply go to the query builder page for the class (e.g. Polypeptide), add columns to your result table (e.g. just click on the 
[image: image59] icon next to Polypeptide) and then click Show results. This effectively is a query which has no constraints on the Polypeptide class, thus it returns all the peptide entries in MilkMine. 
Step 19: Similarly, if you want to say: “Show me all peptides in MilkMine for which there are associated publications” we can constraint the query to having publications without the need to input a value. Go to the Polypeptide query page and click on 
[image: image60] next to:

[image: image61]
By constraining the query on a collection (not an attribute as we did in Step 13), we are effectively just saying that there must be some data in the collection, therefore we don’t need to do anything else to the constraint to define it (see Figure 10). 

[image: image62]


(A)






(B)
Figure 10: Clicking on the 
[image: image63] icon next to a collection on the query builder page results
 in this output on the screen. (A) The query will only return results if there is some data for that collection. In this case, only if there are any publications linked to the peptide. 
(B) As you can see from the current constraints section, the publications collection has been added. It can be removed again by clicking on the 
[image: image64] icon.
Now the query constraints are added, just choose the columns you want to appear in the results table and click Show Results to run the query and view the results.
Step 20: These first four queries we have built have been extremely basic. Now let’s try a more complex query:

“Show me all peptides in MilkMine that fulfil the following conditions:
a. Must contain Tyrosine

b. Are found within the sequence of a casein protein
c. Come from bovine source

d. There must be some literature publications on this peptide.”
To construct this query, go to the Polypeptide query builder page and complete the following steps in order:

1. If there are any constraints on the current query remove them all (see Step 17)
2. Click on the expand 
[image: image65] icon next to sequence to view all of the attributes of the Sequence class.
3. Click the 
[image: image66] icon next to residues.
4. Type “*Y*” into the blank text box (Wild cards can be used in searches where an ‘*’ can represent any text. In this case we want to find a ‘Y’ within the sequence with any text on either side so we use “*Y*”. If we just wanted a sequence beginning with a ‘Y’, we would use “Y*” as the search term).
5. Click Add to query
6. Click 
[image: image67] next to milkGroup
7. Select ‘Casein’ from the drop-down box
8. Click Add to query
9. Click on the expand 
[image: image68] icon next to ‘parent Protein ? collection’ to view all of the attributes of the Protein class.
10. Click on the expand 
[image: image69] icon next to ‘organism Organism ? collection’ (found within the protein class) to view all of the attributes of the Organism class.
11. Click 
[image: image70] next to name
12. Select Bos taurus from the drop-down menu.
13. Click Add to query
14. Click on 
[image: image71] next to 
[image: image72] (this specifies a simple constraint and therefore nothing more needs to be done, see Step 18)
15. Now that your query is built, click on 
[image: image73] next to Polypeptide at the top of the page to add columns to the results table.
16. Click the Show results button at the bottom of the page.

Congratulations, you’ve now built your own complex query! The results in the table fulfil all of the constraints that you placed on the Polypeptide class. 

Since it can take a bit of time to build a query we’ll now look at ways to re-run or save the query so that you don’t have to build it from scratch again in the future.

​Query History

You can view all the queries you have made so far by clicking on the Query History link in the menu bar, see 
Figure 11
. From this page it is easy to re-run or edit any queries that you have made so far.
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Figure 11: Any query you make will be recorded on the query history page of the website and can be renamed, re-run, edited or exported.
Step 21: Rename query_3 as casein_peptides and re-run the query to check the results.
Note: The website will only keep track of any queries you make in this session. If you close the internet browser window, your query history will be lost. To be able to view the queries next time you visit the web-site you will need to create a user account and save the queries to it.
Step 22: To create a login account, click Log in on the menu bar and then click on the or create an account link. Enter your email address, type a password that you will remember each time you visit MilkMine and click the Create an account button. An account will be created and an email will be sent to your address with a reminder of your password. 
Your account is now active and you are taken to the MyMine page (there is also a link MyMine in the menu bar). Anything that you save to your account can be accessed from the MyMine page. I’ll explain the features of this important page shortly. 
In the mean time, click on the Query History link in the menu bar again to display your query history. You’ll now see that there is a new option to save your queries to your account.
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Save the ‘casein peptides’ query to your account. 
Congratulations, you’ve now completed Part 1 – getting to know the website! You should now have a basic understanding of the website and be able to search the database for the information that you’re looking for. 

Now we’ll move on to Part 2 – Advanced website functions, including downloading or uploading data, modifying queries or templates and saving, combining and intersecting query result sets…..but time for a well-earned cuppa first…..
Part 2 - Advanced website functions 

Downloading data

Step 23: MilkMine allows a range of data export options and is easy to perform from the results table of any query. Go to your query history and re-run your query ‘casein peptides’ (NB: if you have logged out since completing Part 1 of the tutorial, you will need to log back in). If you don’t have this query saved, repeat Step 17. You should now have a results table with 52 peptide entries. 
***protein fasta download format

You will notice that there are checkboxes alongside each peptide identifier. Entries need to be selected in order to download the data (the column order in the downloaded data results table will be the same as in the results table). Select all of the peptides by checking the box in the header as shown (this will select all of the results, even those that are not displayed on the first page):
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Now simply click on the link for your required format (comma separated, tab separated or Excel file) at the bottom of the page and open or save the file. If you want to re-arrange the order of the data or remove a column from the results, use the 
[image: image76], 
[image: image77] or 
[image: image78] icons respectively. 

Step 24: You can also download bulk data directly from the aspect pages. Return to the home page and click on the Proteins  aspect page link. 
Click the [download] link next to all milk proteins:


[image: image79]
From the results table simply select all the entries and click on the download format you want at the bottom of the page.
Bags of items

MilkMine has a ‘bag’ system whereby you can store items in a set called a bag. This is very useful as once you have stored items in a bag it’s easy to combine or intersect them with other bags, export the items in a suitable format or use them to constrain a future query.

Step 25: Return to your “casein peptides” results table and again select all the peptides. In the save the selected results section at the bottom of the page, type a name for the bag in the text box (e.g. “casein bioactive peptides”) and click Save. 
[Note: Any bags that you create while you are logged in are permanently saved to your account. If you are not logged in, however, the bags will be lost when you close the browser window.]
The bag overview now shows you that the data has been stored in the bag:


[image: image80]
Step 26: Create another query to retrieve all milk peptides with a tyrosine in its sequence (see Step 13, remember to use the search “*Y*” and not “Y” which will retrieve exact matches only) and save all 30 results in a new bag called “tyrosine peptides”. 
Click on the link ‘Click here to enter a bag description’on the bag overview page and add a description of the bag to make it more self-explanatory, e.g. “This bag contains bioactive milk peptides that have a tyrosine within their sequence”. Now we have our two bags of milk peptides, we can use and contrast them.
Step 27:  Click on the ‘Bags’ link on the menu bar (the bags page is actually a part of the MyMine page). Bags can be selected and then combined using the buttons:

· Union 
- combines two or more bags of items
· Intersect
- only includes items that are present in all of the selected bags

· Subtract
- only includes items that are present in the first bag (alphabetically by name of bag) but not the second 
· Delete
- delete the selected bags


The results of any bag combinations will themselves be stored in a new bag. 
First, we’ll check which peptides are present in both bags (i.e. equivalent to asking which casein derived peptides contain tyrosine in their sequence?). Select both bags using the checkboxes, enter a name for the new bag (e.g. casein tyrosine peptides) and click Intersect.


[image: image81]
So, 23 peptides are found in both bags. We can view the new bag in a results table by clicking on the bag name and then the ‘View in results table’ button. 
[Note: Obviously you can only compare bags that contain equivalent items, e.g. list of peptides vs list of peptides and not list of proteins vs list of publications.]

We could easily have built a query to find “casein bioactive peptides containing tyrosine” which would give the same result (try it if you want!). This is because we selected all of the results in Step 25 and Step 26. However, bags really come into play when you are working with a more arbitrary list of items, as we’ll see shortly.
Step 28: Looking at their sequence and based on his experience in physiology, your colleague Alan has suggested that the following peptides should be examined further: PEP_47, PEP_48, PEP_50 and PEP_51. 
Go back to your bag “casein bioactive peptides” and view in a results table. Select page size to be 100 to view all the results on a single page. Select these four peptides and add them to a new bag, called “Alan peptides”. 

Step 29: Alan then tells you that peptide PEP_49 would also be of interest. You can quickly search the database using the peptide identifier in the quick search box (see Step 7). Scroll down to the bottom of the details page for peptide PEP_49 and click Add to include the peptide in the Alan peptides bag.

[image: image82]
Step 30: Alan e-mails you an hour later with a final list of peptides and has given a list of peptide identifiers. Rather than check the new list against the current Alan peptide bag, we can simply create a new bag from identifier list. 
Go to the Bags page and copy and paste the final identifier list in the box provided as follows:

PEP_52
PEP_48

PEP_50
PEP_49
PEP_51

PEP_47
Select type of bag as Polypeptide from the drop-down menu and click Create Bag. When prompted, name the bag ‘Alan peptides final’. Download the Alan peptides final bag as an excel file and print if you wish.
Step 31: We can also use the bag to constrain a future query. Let’s say that we want to return all the milk proteins that produce the bioactive milk peptides that Alan has suggested. 

Go to the query builder page for proteins using one of the methods we have used previously:

1. List all classes and select the Protein class (see Step 12)

2. Go to proteins aspect page and select the Protein class from the bottom of the page

Click on the 
[image: image83] icon next to the peptides collection to constrain the protein query by having peptides of a particular value:
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This time we have two options to use to add a collection constraint. The first option allows us simply to state that we just want to return proteins that have some associated bioactive peptides (as we did with Publications in Step 19):

[image: image85]
The second option allows you to constrain the query to any bag containing peptides:

[image: image86]
Click on the 
[image: image87]link, select Alan peptides final from the bag list and click Add to query (note you can also select ‘NOT IN’ your bag). We now have a query that says: “Search the database for proteins that have associated bioactive peptides that are within my chosen bag”. Choose some columns for the results table (e.g. click on 
[image: image88] next to Protein and click Show results to run the query. 
Save the result in a new bag called ‘Alan protein’.
Modifying existing queries or templates
A useful feature of MilkMine is that you can modify existing queries or templates i.e. use them as a starting point and make some amendments. Suppose we want to search for lipocalin milk proteins for which there are 3-D protein structures. At present there is not a template query that will perform this exact search but we can use the “Protein Family or Domain name --> Protein domains or families” query as a start point and make a couple of changes to it, rather than building a query completely from scratch.
Step 32: Select the template query “Protein Family or Domain name --> Protein domains or families” using one of the methods we have used previously:
1. Go to the proteins aspect page and select from the list of relevant templates (see Step 9) or
2. Search the templates from the Home page or the Search Templates page for the keywords (“protein family name”) and select the correct template query (see Step 10) or
3. View all template queries and select the correct template query (see Step 11)
Click on the Edit Query button. You are now looking at the query builder page for the template query, as you can see all of the constraints and result table columns for the query are on the page. Now we can make modifications to the query, in this case we will extend the query to show those lipocalin proteins that have 3-D crystal structures. All crystal structures in MilkMine can be viewed using JMol on their details page.
Click on the 
[image: image89] icon next to the structures collection, the query will now only return those proteins that have a 3-D structure available.

Expand the ProteinStructure reference collection by clicking on the expand icon and click 
[image: image90] next to identifier to add the structure identifier to the results table. ****ADD PIC OF COLLECTION LIST***
Click Show Results to search the database – as easy as that! Click on a structure identifier in the results table to view the structure on its details page.
Congratulations, you’ve now completed Part 2 – advanced website functions. You should now be able to download data from the website in a format that suits your needs, use bags to store items, combine/intersect or download bags, upload data to a bag and finally to amend existing queries or templates. 

Now we’ll move on to best part, Part 3 – Literature mining! 
Part 3 – Literature mining: how to find the golden needle in your literature haystack!

The scientific literature is increasing at massive rate (over 1500 citations are added to PubMed every single day). Consequently, as the amount of literature increases the area that a biologist can effectively cover decreases. In response to this, new linguistic and informatics techniques have been developed to help researchers extract information they need from the literature. 
There are many systems on the internet that will help you in getting information from scientific literature. In fact there is a gradient of complexity of these systems; often each level builds on the functions of the previous one(s):

Table 1: Complexity levels of literature-mining techniques
	Cumulative System Functions
	Complexity
	Example System

	Retrieves literature for a search term
	
[image: image91]
	PubMed

	Retrieves similar articles to a publication
	
	Web of Science

	Retrieves articles limited to particular organisms, population group or sex (e.g. young female cows)
	
	OVID

	Automatically generates a definition of a concept using the literature
	
	ChiliBot

	Automatically generates a summary of a concept using the literature
	
	i-HOP

	Displays relationships between a concept and other concepts
	
	EBIMed (non-graphical)

	Analyses these relationships to identify unknown links and therefore suggest novel hypotheses
	
	Arrowsmith


Several end-user systems have been created (for example iHOP, ChiliBot, EBIMed) to summarise literature on a concept and find new links between concepts. However, these systems are:

· generic i.e. are not optimised for a particular literature field as MilkMine is for milk

· only use articles from the PubMed database and 

· literature information is not integrated to the biological data in the same way as in MilkMine.


MilkMine is a new type of resource which allows you to do the above functions (summarise text on a given concept, find new links between concepts) but also integrates this with biological data. For example, you can go from a simple amino acid sequence and summarise literature on this sequence, view interesting links on this sequence and generate novel hypotheses that can be further investigated, this cannot be achieved on any other system.

I’ll work through each literature-mining level shown in Table 1 and explain how they can be applied in MilkMine.
Retrieving literature for a search term

For simple literature, journal or author searches the Library page has everything you need. For instance, if you simply want to retrieve literature that matches your search term, it’s quick and easy to do in MilkMine. Since MilkMine contains literature from a number of sources (PubMed, CAB abstracts and Web of Science) it may save you time going between various websites!
Go to the Library page and select the template query:


[image: image92]
Simply enter your search term(s), and click the show results button which will retrieve all the relevant articles. 
If you just want to retrieve sentences that match your terms, rather than publications, use the template query:


[image: image93]
There are also template queries on the library page to search publications by:

1. publication type (e.g. patent, review, journal article)

2. date range (e.g. 1999 ( 2003) or 
3. author. 
Remember if you want to make a query that is not currently found as a template query you can simply make changes to a template (see Step 33) or build it from scratch. Alternatively, e-mail us the query that you’d like to be able to do and we’ll add them as templates a.s.a.p. 
Retrieves similar articles to a publication
On any publication details page there is a link option to view similar articles, either by: 
Author
Retrieves all articles written by any one of the authors from the current publication
MeSH term 
Retrieves articles tagged with the same key terms assigned by PubMed database curators
TextualConcept 
Retrieves all articles containing any one of the TextualConcepts from the current publication. 
Try looking at a publication using the template query:


[image: image94]
And search for the publication with the PubMed ID: 17183080. Click on the MilkMine ID in the results table which will take you to the details page for the publication. Scroll down to the library aspect section and you will see the similar articles search results (they may take a few moments to arrive, a black flashing box indicates that they are being retrieved).

[image: image95]
Clicking on the any of these links will take you to a results table for that search. 
Search literature within a specific sub-category

One key advantage of MilkMine is that publications are classified into broad categories for two main themes:

1. Organism classification
  
(e.g. Bos taurus articles)

2. Population Group classification
(e.g. Mothers, elderly, infants)
Let’s try a search limited to Bovine literature. Go to the Library page and select the template query:
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Enter your search terms (e.g. “milk”) as shown in the example and select the taxon ID as 9913 (taxon ID or cow). Click show results.

Use the Search Publications by Population Group ****PUT IN****  template query to search articles which concern mothers only. 

The organism and population group classifications are made for each publication on the basis of manually tagged keywords by the source literature database. For example, the PubMed article 16545070 was tagged with the keyword “cattle”, therefore the publication is included in a bovine literature search in MilkMine.
Automatically generate a definition of a concept using the literature
Many of the concepts found in the MilkMine database have definitions that come from the source database that has been used, however often these are very basic e.g. the Textual Concept “alpha(s2)-casein” has the following definition: “alpha(s2)-casein”. 
[You can check this out using the following steps: List all classes; select TextualConcept; constrain name to = *casein*; select show next to description and click show results] 
Clearly this is not a particularly complete definition! If you want a more extended definition of a concept from the literature you can do this by using the template query on the Literature-mining page:
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If you try this search with “caseinomacropeptide” for example, you get 5 sentences retrieved from 5 different citations. Reading these definition sentences gives you a rapid definition about what the peptide is; which protein it is released from and how it is released in digestion (see Figure 12). 

[image: image98]
Figure 12: Automatically generating a definition for a concept from literature sentences.

If you had tried to retrieve the same information in PubMed, you would need to do a PubMed search for “caseinomacropeptide” returning around 40 articles and then begin to view and read through the abstracts to find the information above. Using the “generate concept definition” template query should enable you to find the information you’re looking for in a much shorter time. Also, as discussed previously, MilkMine contains information from more than one literature database and so it may even save you reading abstracts from more than one literature database. 
Create a summary of the  literature on a given  concept
At present, MilkMine only has limited ability to actively summarise literature on a given concept. However, in a similar fashion to creating a definition of a concept, we can simply retrieve all of the sentences pertaining to a particular concept by using the template:
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A useful application of literature-mining is the ability to display relationships (e.g. a protein) and other concepts of your choice (e.g. disease, genes, foods etc). If you want to view relationships between your concept and other key concept categories (semanticTypes), such as proteins, genes or diseases, this is easy to do via the template query:
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In future systems, you will be able to collapse any duplication of information, such as two separate sentences which state that (see Figure 12):

1. Caseinomacropeptide (CMP) is a 64 amino acid polypeptide…

2. Caseinomacropeptide (CMP) is a 64 amino acids peptide… 

Clearly a single piece of information is represented twice and so it would be beneficial to be able to represent this data only once, however, this is beyond the current scope of MilkMine. 

Mine literature relationships
We can use the information stored in MilkMine to mine the literature for novel or understudied relationships, therefore we can more effectively study relationships that may lead to discovery.
Let me explain literature mining with a quick and simple example. Suppose the following scenario exists:

	[image: image101.png]



	Publication 1 states that Protein X has been shown to inhibit the activity of Protein Y.
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	Publication 2 states that Protein Y is a key part of the enzyme pathway of Disease Z.


From this information, we could infer that there is a potential link between Protein X and Disease Z as shown in Figure 13, for example, it may play a significant role in the contraction, progression, spread or severity of the disease.

[image: image103]
Figure 13: From publications 1 and 2 we know that protein X inhibits the activity of Protein Y,

 which in turn is a component of the Disease Z pathway. 
Therefore we can imply that Protein X may be linked to Disease Z.
As you can imagine, in reality this situation is rather more complicated. Firstly, if the Protein X-Disease Z link is not described in the scientific literature then we may have found something interesting, such as a potential nutritional supplement or drug target, however, if there are 2000 citations that explain this very Protein X-Disease Z link then clearly this would not be of much interest! 
Secondly, if you look at any concept (e.g. a protein, peptide, gene or disease) against any other concept you will generate a huge amount of relationships, even with a small amount of literature.
Therefore, we must find a way to only pull out interesting links and discard the boring ones. To do this, we must factor in how well known (number of sentences describing a link), how widely known (number of citations describing a link) and how statistically significant a link is given the relative abundance of the respective concepts within the general literature and the literatures of each other. This gives us a score, effectively a value of how interesting this sentence is or how likely it is that this sentence could be used to discover some new knowledge. Using this score we can rank the link by level of interest, displaying the most interesting links first (see Appendix 3 for a thorough description of this scoring system) e.g. Protein X is found in 100 citations and co-occurs with protein Y in 80 of those citations i.e. is much more significantly correlated to Protein Y than in the general literature ****FIX*****. By identifying those links that are little known or completely unknown but are of significance, we can begin to create some new hypotheses about our starting concept as shown in the simple Protein X-Disease Z example above. 

Let’s try a couple of case studies to give you a better idea.

Casein – beta-casomorphin.

Casein – diabetes 

Explain how works in MilkMine

Milk examples
Please provide feedback on the tutorial and website as we’d love to improve the resource so that it suits your needs and requirements. There is a feedback form on the website or you can fill out the questionnaire and e-mail it back to stephen@milker.org.uk. We really do take all comments seriously and would like to thank you for taking time to provide feedback.

If you find that MilkMine has been useful in your research and you wish to cite the publication, please use ……

Appendix 1: Sources of data used in MilkMine
Appendix 2: Glossary of terms
Aspect
An aspect is a main theme of data in MilkMine, e.g. ‘Proteins’ or ‘Peptides’. Each of the 6 aspects have their own webpage where you can read a description of the aspect, access relevant query templates and start building your own query from relevant classes.
Attributes
An attribute is a piece of information about a class. For example the class ‘Protein’ has some attributes that help to describe it: name, identifier, length and description.
Bag
As it sounds, this is a place where you can store items. Items can be added to a bag from a query results table, from an object details page or you can even upload items using a list of identifiers or from a local file of identifiers on your computer. See section ‘Bags of items’ for more information.
Bioactive milk 
Peptides that are derived from the digestion of dietary proteins
peptides
that have been shown to exhibit some physiological activity are often called bioactive peptides. There are several peptides from milk proteins that have significant health benefits and are often used in dietary trials and products. 
Class


A class is a type of object, e.g. protein, gene or organism.
Concept
A concept is an idea of something, for example, protein. It should not be confused with a ‘term’ which is merely a name of a thing, e.g. alpha-casein.
Constraint
A query can be constrained (or limited) to a particular value. For example, a query that retrieves all bovine milk proteins can be constrained to only show those which are less than 200 amino acids.
Details page

See ‘Object details page’.

EBI
The European Bioinformatics Institute, a major player in world bioinformatics and host of several key databases, such as UniProt, IntAct and EnsEMBL.

Gene Ontology
The Gene Ontology is a large collection of terms which describe three aspects of gene and protein annotation: functional annotation; anatomical annotation and biological process annotation.

GO Annotation
Relevant terms from the Gene Ontology are used to annotate protein, gene and organism databases.
Integration
Integration of data means that if two separate sources (e.g. the UniProt protein database and the IntAct protein interaction database) refer to the same object then we can create a mapping between them.
InterPro database
This is a database of protein annotation, hosted by the EBI.
IntAct database
This is a database of experimental protein interaction data, hosted by the EBI.
Menu bar
This refers to the bar across the header of each page containing main page links and a quick search box.
Milk proteins
Proteins that are retrieved using specific searches of UniProt, for example using the keyword search “milk[tissue field]”. Please see Appendix 1 for a full description of milk protein retrieval.
Object
An object is a single item of a class stored in the database, e.g. a particular protein, a particular gene or a particular organism.

Object details page
This is where you can find all of the information stored about a particular object (or ‘thing’) in the database. There is a summary of the attributes of the object and collections of other data types in the lower half of the page. Please see Step 7 for more information on the details page.
Query builder 
Using the query builder you can select what things you want to return from your query and how you want to limit them. 

For example, you could build a query to retrieve all of the sentences in MilkMine that mention ‘alpha-casein’ and ‘diabetes’. Click here to view this query.
Result table
Any query that is run will produce a set of results in the form of a table. This table can be customised when the query is built or after the table is displayed (see ***). This is often useful when you want to export the data in a particular format. 
Template query 
A query that has already been created and can simply be run from an aspect page (Proteins; Protein Structure; Protein Interactions; Peptides; Gene Ontology or Literature-mining) or by searching the template query library.
UniProt
UniProt (Universal protein database), is an amalgamation of three main protein databases (Swiss-Prot, TrEMBL and PIR). making it the world's most comprehensive resource on protein information. See www.uniprot.org.
Appendix 3: Calculation of literature mining relationship extraction
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Figure � SEQ Figure \* ARABIC �2�: Browsing part of the MilkMine database model, showing the


 number of entries for the Protein and Polypeptide classes.
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MilkMine – an integrated biological and literature mining resource for milk proteins
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added to your query appear in the top right of the query builder page. You
should now see

Constraints on the current query ”

Click on  class name below to view its fields

Polypeptide ©
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12. You can edit any query constraint you have added by clicking on the
icon, or you can remove the constraint completely by clicking on the © icon.

13. Now we have our query built, let's add columns to our result table. Click.
onthe icon next to “Protein’. This adds a preset set of columns to the
results table and you should now see them as shown below. You can also add
colums individually by clicking on the icon next to the atfribute you

want to add to the result table.
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14. You can re-amange the order of the columns by dragging the columa with
the left mouse button to its new location or click on the © icon fo remove it

o <] o
-—

15. Return the colums to the format shown in Figure **** and click the
“Show Results’ button at the bottom of the page. You now have a result fable
based on your query and the columns you selected. Note that the peptide is
classed as belonging to the ‘Casein’ milk Group.

16. Let"s build a second query to see if there are any other milk peptides Fom
this group. Click *Query’ on the trail above the resulis table to take us back to
the query builder page. We can now edit your first query. [ Alternatively you
could have started again by clicking * * in the menu bar (top-left),
clicking * * and double-clicking ‘Polypeptide’.] Remove your
sequence constraint by clicking on the © icon next to sssssuene on the right-
hand side of the screen. Mow add your new constraint by clicking on the

icon next o, s . Click on the drop-down box in the ‘Constrain”
section and select *Casein’. Click *Add to query’ and then ‘Show results’

17. You now have 52 results in the resuls table. Select ‘Page size’ as 100 to
wiew all of the results on the page. You will note that the majority of the
peptids eniries don't have a name. Let's see how many have no named
assigned by clicking on the Close the ‘Polypeptide > name’ column by

©Fle Edit View Insert Format Tools Table Window Help Type a question for help.
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((Quick search |

Chaase aspect

O EEES GEEE CREBKX _ EEBKX RIEX
Palypeptide > identifier| Polypeptide > name | Polypeptide > peptideSequence | Polypeptide > proteinFragment | Polypeptide > milkGroup

o casoxin A YPSYGLNY (F35-42) Casein

o [no value] AMKPWIQPK (f 189-197) Casein

O [ro value] FRUAPFPEVFGK (f23-34) Casein

O o value] Fuap (f24-27) Casein

O [ro value] vap (f2527) Casein

O o value] PFPE (f 27-30) Casein

O [ro value] FPEVFGK (f 20-34) Casein

= O o value] FGK (f 32-34) Casein

: [m] [no value] YKWPQL (f 104-109) Casein

O o value] LavFYe (f 142-147) Casein

O [ro value] AYFYPE (f 143-148) Casein
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b, Are found within the sequence of a casein protein
c. Come from bovine source

d. There must be some literature publications on this preptide.”

To construct this query, go to the Polypeptide query builder page and complete the
following in order
1. Click next to peptideSeauence
2. Select "LIKE' from the drop-down menu (this allows your search sequence to
be confained within the peptide sequence and not an exact mateh)
Type *T* into the blank text box
Click * Add to query”
Click &= next to millGronp
Select *Casein’ from the drop-down box
Click * Add to query”

Click onthe  icon next to ‘parent Lrotein % collection’

9. Click onthe ¥ icon next to *organism (;zanism 2 collection”
10. Click next to “name’

11. Type *Bos taurys’ in the blank text box

12. Click * Add to query”

Appendix 1: Sources of data used in MilkMine

Let's first have a look at what protein dafa is integrated in MilkMine.

[ Ml 1 Inbax (1181)
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t0 your VKV ascount san be found. There s lnk in the mena bar o take you to
the ‘gting” page. Il explain this page shortly. In the mean tie click on

 Hnk n the rer bax again to display your ety history. Youll now see that

Queries that you have run during this session. To save a query permanently to your query histary, select ‘Save’, To rename 3 query select the edit button
next to the query name. You must be logged in to save a query permanently (to log in dlick on the log in’ link below or in the top menu bar)

ther 5 an optionto save you queries o you account (i your Geries ae not saved [ | Query name Created | Approx rows |  start Results format Actions
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Model browser

Browse through the classes and attributes, Click on links to add summary of fields to

the results table or on links to add individual fields to the results, Use links.
to constrain a value in the query.
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& aspect:Genamics [x] aspect:Peptides [« aspect:Peptides [x] aspect:Proteins (<] Add tsas

Output proteins from a particular organism in 3 format suitable for creating a fasta database. 7 @
& aspect:Peptides [x] aspect:Proteins (<] add tsas

Show protein interactions for a particular protein. ¢y @

& aspectiProtein Interactions (] aspectiProteins (<] favourite (] Add taas

Show all protein interactions from a particular dataset. ¢7 @

& aspect:Protein Interactions [x] aspect:Proteins (<] details:Proteins () Add taas

Show all milk protsins from a particular organism ¢ @

& aspect:Proteins [x] add taas

Search for protein domains and families by name. 77 @

& aspect:Proteins [x] add taas

Show all genes from a particular organism that code for a certain InterPro protein domain. 7 @
# aspect:Genomics [«] aspect:Proteins [x] Add tags

Show proteins from a particular organism that have a particular protein domain or famiy. 77 @

& aspect:Protein [x] aspect:Proteins [x] add tsas

For a particular UniProt protein show the identifiers and symbal of the corresponding gene. ¢ @
& aspect:Genomics [«] aspect:Proteins [x] add tags

arrowstith | Bible Gateway [ | Jpublc/students/sch.

1oyl barik of scotland

[ myspace

Query starting points

These links will take you to the Query Builder pages which allow you to make new gueries and create template queries of your own, See the tutorials and

the manual ta learn about the auery builder,

ProtsinFeature, ProteinDomain, ProteinFamily, Protsin, UniProtFeature

Provide feedback to MilkMine...

‘Admin mode
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annotations Annotation collection ’

DS CDS collection B

omments Comment ? collection
oncepts UMLSTerm ? collection
evidence Evidence collection ’
Goannotation GOANNGtation ? collection
objects Relation collection ’

organism Organism B

parent protein ? collection
polypeptideDomains PalypeptideDomain collection ’
publications Publication ? collection
elations SymmetricalRelation collection ’
eouence Sequence

ignalPeptides SignalPeptide collection ’
ubjects Relation collection ’

ynanyms Synonym collection ’

Fields selected for output ’

Columns to Display

Use the or links to add fields to the results table

No fields selected for output

Actions *

Export this query as XML or 1L 7
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Aspect pages
List all classes:
Browse model

Searching Milkdvine
+ Quicksearch option (BAGT!_BOVIN)
* Details page
+ Runtemplate from aspect page
o Searchfor al milk proteins fiom cow => raltiple results able -
explain
+ Search templates
@ Show protein interactions for  patcular protein (search ternplates
Srom home page)
o Select allbinactive ik peptides which come from a partivulr group
of rilk proteins (view al texnplates froa search texaplate page).
+ Search using query bulder
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Query navigation
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Text-mining and Case studie
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Choose a starting point [ 1 GO t0: | - Choose aspect

The aspects’ below provide views of the different types of data. Each ‘aspect’includes details of the data available, template queries which include these data and
starting points for building your own query using these data

Wik proten data from :¥< ot Stete 1 e euperimental protin
3D milk protein struct L o interaction data

UniProt and InterPra

Functional and lacalisation Read milk literature.

Bioactive milk peptides annotation of protsins. much more effectively

Quick search [hels..]
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Relationship Analysis PEERIETERY
Relationships can be tracked between milk and related biological concepts and we can analyse this data to reveal novel information about the. —I
concepts. See the Literature-mining aspect for more information on how this works and how to search the data. R R 3 e S e TS R 1 I e =
: Remember if you want to make a query that is not currenily found as a template query
R S 4 you can simply make changes to a template (see Step 34) or build it from seratch.
B ‘Alternatively, e-mail us the query that you'd like to be able to do and we'll add them
Search publications by author @ a as templates as.ap.
View related articles by author N
v ° B Retrieves similar articles to a publication
View related articles by MeSH term @ R
Seorch Publstions © B 3; any publication defails page there is a link option to view similar articles, either
Search Publications by Publication ID @ : « author - refrieves all articles written by any one of the authors from the current
blication
Search Publications by Organism - put
¥ 019, ° : © MeSH term - refrieves aticles tagged with the same key terms assigned by
View related articles by Textual Concept @ B PubMed database curators
coarth Sontences © B « TexmalCongept - retrieves all articles containing any one ofthe
B Textual Concepts from the current publication.
Search Publications by Publication Type (e.a. Review article) @ B
B Try looking at a publication using the
Search Publications by Year
v Year © s Clicking on the any of these links will take you to a results table for that search.
Query starting points i
- Search literature within a specific sub-category
These links will take you to the Query Builder pages which allow you to make new gueries and create template queries of your own. See the tutorials and o
the manual to learn about the query builder. N
auery L One good advantage of MilkMine is that publications are given broad categories on
Publication, Author, MeSHTerm, Sentence, Journal ° two main themes
@ Find: [whie B tiext @ previous [ Hghlght [ Match case a 1. Organism classification (e.g. Bos taurus articles)
° 2. Temporal classification (e.g Pregnancy) ¥
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First Previous Next Last | Page size lose column - [£] Get summary statistics for column

Polypeptide > lml}IE;rnun Polypeptide > identifier | Polypeptide > name | Polypeptide > nemmesEnen:e Polypeptide > nrnlelnFragmm;nl
Casein PEP_1 casoxin A YPSYGLNY (f 35-42)
Casein PEP_10 o value] AMKPWIQPK (f 189-197)
Casein PEP_11 [ro value] FRUAPFPEVFGK (f23-34)
Casein PEP_12 o value] Fuap (f24-27)
Casein PEP_13 [ro value] vap (f2527)
Casein PEP_14 o value] PFPE (f 27-30)
Casein PEP_1S [ro value] FPEVFGK (f 20-34)
Casein PEP_16 o value] FGK (f 32-34)
Casein PEP_17 [ro value] YKVPQL (f 104-109)
Casein PEP_18 o value] LavFYe (f 142-147)

First Previous Next Last | Displaying raws 1 to 10 | Total rows: 52

Save selected results *

Enter a name in the form below and press 'Submit’ to save the selected results into a bag. Please note that bag names may not contain special characters.

Export results *

o Export results as comma separated values (suitable for import into Excel)
« Export as tab separated values
o Excel format (maximum 10000 result rows)
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Section 3 - Advanced website functions

aved selections in bag casein_binactive_peptides

Using bags of items

Bag overview Go to:
Bag Contents

MkMine has & bag’ systern whersly you can stare query results i a set callda
ag, Once you have iters in abag its zasy to comdbine or intersest qeries, export the
fenes in a Suitsbls forwat or use o constrsin a future uery.

IS

Only showing the first 10 elements of the bag.

View in results table

View in results table to export bag contents,

Templates 5

Done. Page 15 Sec 2 15/19 At 16.dcm Ln 20 Col 1 R -
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PEP_7 MKPWIQPK (f 190-197) Casein & PEP_11 o value)
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Searth String —> Publications by Publication Type
& aspect:Library

Search String > Publications by Year
& aspect:Library

Literature-mining

Co-occurring Terms - Sentences
& aspect:Literature-mining

Co-nceurring Terms —> Sentences in Cytoscape format
& aspect:Literature-mining

Concept —> Sentences by semantic type/group

up to date

& aspect:Literature-mining

Concept > Sentences

& aspect:Literature-mining

view all definition sentences for a concept.
& aspect:Literature-mining

Searth String —> Sentences
& aspect:Literature-mining

‘Admin mode
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Your list of saved bags and queries [relp..]

Go to:

Bags ? | Saved Queries * | Saved Templates | Favourite Templates ¥ 7

My bags Create a new bag ’
Your saved bags. If you are logged in your bags will be saved permanently (t0 log in dlick on the

o Sy e e, I ou Bre l0ged Inyou Select the type of bag to create and type/paste in a list of identifiers or upload identifiers

from a file. A search will be performed for all the identifiers in your lst.

[ |Bag name Type | Number of objects The list can be separated by spaces or commas, or have one identifier per line.
casein bioactive peptides | @ | Polypeptide 52 unique values
tyrosine peptides @ | Pobypeptide | 30 uniaue values Type of bag

v Type/Paste

Subtract

T

T

20120 19108 1D 1B 15 113 00130108
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window  Help
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Create another query to tetrisve all uilk peptides with  fyzosine in it seruence (see
Siep 13, remerier 1o use the search “LIKE *¥*” and ot “= ¥ yhich wil zetrieve
exact matches only) and save all 30 esults in  nevw bag called “rosine peptides”.
Click on the link an the bag averview page and add a deseription to the bag to make it
more sel-explanatary, e ¢ “This bag condains binactive ik peptides that have &
tyrosine within thei sequence”.

How clik on the ‘Bags” link on the raeru bar (Note that the bgs page is actually a
tah on the iy i page]. Now we have our bwo bags we can use and contrast ther,
The result of any bag mardpulations villtselfbe stored in a new bag, Fist,check.
which peptides are present n both bag (ic. are casein derived peptides and which,
cantain tyrcsine in thel sequence). Selzct both bags, enter  name for the nevy bag
(o5, casen tyosine peptides) and click Tntersect”
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[ Mail : Inbox (1200) | FEMikvine: query builder page (@

polypeptideDomains PalypeptideDomain callection B
publications Publication ? collection

elations SymmetricalRelation collection B

equence Sequence B

ignalpeptides SignalPeptide collection B

ubjects Relation collection B

ynonyms Synanym collection B

Searching MilkMine

the page, as shown in Figure 6. You can also add columns individually by clicking on
the icon next to the atfribute you want to add to the result table.

—

Fields selected for output *

summary of columns can be added with a single click

Columns to Display

Use the or links o add fields to the results table. Click and drag the blue output boxes to choose the output column order.

Palypeptide > name @ || Palypeptide > peptideSequence

Polypeptide > proteinfragment g

Polypeptide > milkGroup @

Sort Results By Column

To sort the results by a specific field, click on in that field's blue box. Use the button in the purple box below to reverse the direction of the sort. Click
to sart the results in descending order.

0 sort in ascending order. Click

Polypaptids > name.

Show results

Step 16: If you want, you can re-arrange the order of the columns by dragging the
column with the left mouse button to its new location or click on the © icon to
remove it completely.

Polypeptide > peptideSePolypegtde > proteinfragment ) Polypeptide > milkGroup Q)
&) (5] ==

—

Step 17: You can also choose which columa the results will be sorted on. The default
is that the data is sorted by the first column in the table. |

Step 18: Return the columns to the format shown in Figure 4 and elick the ‘Show
Results’ button at the bottom of the page to finally run the query. You now have one
match in the result table based on your query and the columns you selected.

Step 19: Note that the peptide is classed as belonging to the ‘Casein’ milkGroup.
Let's build a second query to see if there are any other milk peptides from the same

Actions *

group. Click *Query” on the trail above the results table to take us back to the query

Export this query as XML or 1L 7

huilder nase You ran now edit vour first anery Remave the seauence sonstraint by

I u

Provide feedback to MilkMine...
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Trail: >
| Page size [ 10 Lagend:[<] (3] Move columns - X] close column - ] ast summary statistics for column
BEX GEIEES GIEIELS GEIELS GELS v e
Sentence > text Sentence > Publication > |  Sentence > | Sentence > U miliwine -h . . S/ Dunps /i Liawine-
identifi year citationArea id 2
Caseinomacropeptide (CMP) is a biolagicaly active polypeptide derived from the C-terminal of milk kappa-casein. 2005 Abstract 658012380
Caseinomacropentide is a palypeptide of 64 amina acid residues (106-169) derived fram the C-terminal part of the
E=snigohaobRetallA 2005 Abstract 658013030
Bavine caseinomacropeptide (CHP) is 2 heterageneaus fraction of peptides, resulting from the protealytic acivity
of chymosin n kappa -casein 2002 Abstract 658045777
Caseinomacropeptide (CMP) is a 64 amina acid palypeptide carresponding to kappa-casein 106-169 2001 Abstract 658003959
unip
Caseinomacropeptide (CMP) is a heterogeneaus C-terminal fragment (residues 106 to 169) of bavine mik o e S vhe
kappa-casein composed of glycosylated and phosphorylated forms of different genetic variants 2001 Abstract 658003981 © vo dum the
The milk protein, caseinomacropeptide (CMP), is a predominant breakdown produc of casein in the human L § v ; then
stomath, and may aid in the regulation of food intake. 200 Abstract 658003230 U 0 o
Cassinomscropeptda (CHP) s 64 3mino aids pepide Whih s the frs procct elsased afer kaspa-casoin . Abstract 558000619
R (ST .5 2500 B IS o e s el B g Lo94 Jr— 558032436 S the

then

| Displaying all 8 rows.
Save selected results *
Enter a name in the form below and press 'Submit' to save the selected results into a bag. Please note that bag names may not contain special characters.

« in a new bag named [save ]
@ Frd: [interpro_12.1.mysd.gz | B text @ previous () Mokt al [] Match case
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Choose a class of objects to begin a query by browsing the tree and clicking on a class name [hels..]

MilkMine is funded by the

o tos

Gl IntermineObject 2670814
nalysis 7 49
nnotation 7 587049
Author 7 97857
Gl BioEntity ? 224485
LocatedSequenceFeature ? 159
Polypeptide * 69
PolypeptideDomain * 0
Protein 7 210164
ProteinFeature 7 14093
ProteinRegion * 0
RasiRNA 7 0
Signalpeptide * 0
Supercontig ? 0
Translation 7 0
BioProperty * 1167302
Comment * 800
DataSource 7 9
vidence 7 41097
GOEvidenceCode 7 13
LiteratureRelation 7 359419
OntologyRelation ? 75353
OntologyTermSynonym * 17749
raanism ”

)(=)(X) & MilkMine instruction manual - Microsoft Word

Tools

Table Window Help

e

TR RN EERY S RE EART SRS 2N SRR RN TR TRRT TR TRRT")
\aiypepnde . 1 on are now grven a delinition of the ‘Wolypeptide class. 1ry a lew
ofhers then return to the *Home’ page.

Step 7-You can also see at a glance how many objects there are for cach class in the
database by clicking on the ‘Browse model’link on the homepage (see figure above).
Click on the expand [ icon next to *BioEnfity’ fo display all the classes under this
group. Mow you should see that there are 69 polypeptide and 10433 protein entries in
MillMine (see Figure 1). Also, notice the *?" links. If you click on any of these
throughout the MilkMine website it will give you a definition, description or help
regarding the adjacent picce of text. Try the ‘7" link next to the Polypeptide class
Retura to the Home page

Bsioentity 7 24754
ocatedSequenceFeature *gS9
olypeptide 7 69
PolypeptideDomain
Protein 7 10433

Help or description links

Figure 1: Browsing part of the MilkMine database model, showing the number of entries for protein
and polypeptide classes.

Searching MilkMine

There are three ways to search the MillMine database, by:
1. Quick search
2. Running a template query (a common query that is already prepared)
3. Creating your own query
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Home New query Currentquers MyMine Bags Search templates £ Query History Feedback farm Login Help Quick search Any milk protein o peptids within MillMine is categorized into one of 5 milk
groups: (see point C in Figure 2)
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 Casein
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o Other
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Figure 2: The summary section of the object details page for the protein, BAGTI_BOVIN.
organism 1 Organism [details...]
The lower half of the page contains additional information on this protein and links to &
[FASTA. integrated data from other aspects (see Figure 3) ;

Other details by aspect [relp..]
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Figure 2: The summary section of the object details page for the protein, Lagtegenin

The lower half of the page contains additional information on this protein and links to
integrated data from other aspects (see Figure 3).

Step 9: Click on the & icon next to “synonyms’. You can now see the collection of
synonyms for this protein, click on one of the details links in the synonyms table to
view the defails page for that synonym. Return to the “Lactogenin’ defails page by
clicking on ‘Protein’ in the query frail at the top of the page

(Trail: Results > Protein > Synonym). Have a look at some of the other collections for
this protein.
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Figure 3: Data from other aspects for the protein B4GT1_BOVIN is fisted under the requisite heading.
The data can be viewed by clicking onthe expand icons. v
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Figure 3: Data from other aspects for the protein LACORBNIN is listed under the reqisite heading, The
data can be viewed by clicking on the expand icans.

Searching MilkMine - Running a template query

were e ary oot qvery Wotine oogs S temploes P Query isry resdhdform o9 top | |[Ouckasmen]

‘This time we will run a more complex query than simply searching the database by

Template queries

o tos

name or identifier as we have just done with the Quick Search box. There are certain
queries that people commonly perform on the MilkMine database, for example,

Proteins

Protein Family or Domain name - Protein domains or families @
Gene > Proteins @

Gene > Proteins by organism @

Organism > Milk proteins @

Organism > All Proteins @

Protein Domain/Farmily —> Proteins by organism @

Protein —> FASTA format @

Name/Symbol/identiier > Synonyms @

Protein Structure

PDB Id > Crystal Structure @

Protsin name > Crystal Structure @

Protein Interactions

Data set - Protein interactions @

“Show me all milk proteins from cow”. These common queries have been created as
template queries which can be run easily. In the example here, the template query will
search the database for all milk proteins which are from the organism of your choice.
Let's try it now.

Return to the home page and then click on the ‘Proteins’ page. You are now looking at
the aspect page for proteins. Scroll down the sereen fo the section ‘Related template
queries’. These are all the template queries that relate to proteins, one of the template
queries should be

Show all milk proteins from a particular organism 7 @

Click onthe @ iconto select the template query. Select the name of the organism
that you want (iry “Bos Taurus” to refrieve all cow proteins) and click ‘Show Results
which searches the database and preserts the results in a table (see Figure 4). T you
click on a protein accession cods or identifier (the frst two coluruns in the result
table), you are takcen to the object details page of that particular protein. You can hide

a column by clicking on s X icon or move columns left or right using the <. or > v
buttons :
°
kM ine - an integrated bislogical and iterabure mining esovsce for milk proteins B
i )
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queries that people commonly perform on the MilkMine database, for example,

Trail: Query > Results

Results for template: Organism --> Milk proteins

Show il milk proteins from @ particular organism.

First Previous Next Last | Page size

Legend: ove columns - (X] Close column - [£] Get summary statistics for column

= mE ! BN B
Protein > primaryAccession Protein > name Organism > name
O 046408 Copper amine oxidase, lung isozyme precursor O Bos taurus 762 true
0O 077777 Beta-lactoglobulin variant D O Bos taurus 47 true
O o97725 NADH dehydrogenase [ubiquinone]1 alpha subcamplex subunit 12 | [ Bos taurus 145 true
0O Poo432 Catalase O eos taurus 527 true
O poo43s Glutathione peroxidase 1 O Bos taurus 205 true
O Poo44z Superoxide dismutase [Cu-Zn] O Bos taurus 152 true
O poosss Thiosulfate sulfurtransferase O Bos taurus 297 true
O poo711 #lpha-lactalbumin precursor O Bos taurus 142 true
O poo7z7 Cytosol aminapeptidase O Bos taurus 518 true
O roo7e0 Cationic trypsin precursar O eos taurus 243 true

First Previous Next Last | Displaying rows 1to 10 | Total rows: 105

P “Show me all milk proteins from cow”. These common queries have been created as
template queries which can be run easily. In the example here, the template query will
search the database for all milk proteins which are from the organism of your choice.
Let's try it now.

Return to the home page and then click on the ‘Proteins’ page. You are now looking at
the aspect page for proteins. Scroll down the sereen fo the section ‘Related template
queries’. These are all the template queries that relate to proteins, one of the template
queries should be

Organism -> Milk proteins @

Click on the © icon to select the template query. Select the name of the organism that
you want (iry “Bos taurus” to retrieve all cow proteins) and click ‘Show Results’
which then searches the database and presents the results in a table (see Figure 4). If
you click on a protein accession cods or identifier (the first two columns in the result
table), you are taken to the object details page of that particular protein. You can hide
a column by clicking on its X icon or move columns left or right using the < or >
buttons

MilkMine - an integrated biclogical and lierature mining resouree for milk proteins

Page 7 of 21

Save selected results *

Searching MilkMine

Enter a name in the form below and press 'Submit’ to save the selected results into a bag. Please note that bag names may not contain special characters.
—————1 e
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Search: [protein interaction || Publictemplates v | [(Search

Enter keywords (e.g. "gens transcript’, “interologue’, "FlyAtlas") to find template queries relating to a certain type of data. Select ‘Public templates’ to search pre-defined templates, ‘My templates' to search templates
you have created yourself or ‘Everything to search all templates

17 results for protein interaction. (0.287 seconds)

W protein —> Protein Interactions <7 @
B Protein > Protein Interactions to Cytoscape format 77 @
M Data set > Protein interactions <7 ©
Gene —> Proteins 77 Q
Protein Family or Domain name --> Protein domains or families 7 @
Protein Domain/Family --> Proteins by organism 77 @
Organism > Milk proteins 7 @

Pratein > GO Annotations 77 @
Pratein > GO Annotations 77 @
Protein -—> Genes 7% @

'hen you're tinished, return fo the home page.

Searching MilkMine - Searching for  suitable template query

Step 10: There are many different template queries that you can use to retrieve data
from the MilkMine database. As we have just seen you can view some of them on the
aspect pages but if you want to quickly find template queries that are relevant fo your
question you can search all the template queries from the home page. Scroll down to
the bottom of the home page to the ‘Search template queries” section.

 Times New Raman

Search template queries

search: | [ Publictemplates v | [[Search )

Enter a couple of keywords into the text bos, “protein interaction” and click ‘Search’
This will then show you all of the template queries that are relevant for your search
terms “protein interaction”. Run the template query.

Show protein interactions for a particular protein. @

Click on the © icon to select the template query and click *“Show Resuls’ to retrieve
the results from the database.

Step 11: Let's try another template query search. This time we'll use the *Search
Templates’ page by clicking on the link in the menu bar at the top of the page but
instead of entering keyword terms, we'll simply view a list of all the template queries
that are available in MilkMine by clicking on the “View all template queries...” link,

°

Gene --> Proteins by organism 17 @
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Al instead of entering keyword terms, we'Il simply view a list of all the template queries

Peptides that are available in MillMine by clicking on the “View all template queries...” link,

Milk Protein Category > Bioactive Peptides @

MilkMine ~ an integrated biological and literature mining resoutce for milk proteins
Name/Symbol/identiier > Synonyms @ Page Bof21

Genes

Gene symbol > Gene identifier @
GoTerm > Genes @

Organism > Genes @

Searching MilkMine
Protein —-> Genes @
Name/Symbal/Identifier — Synanyms @

As you can see the template queries are arranged by aspect. Seroll down to the
Gene ontology “Peptices” section and run the template query.

Select all binactive milk peptides which come from a particular group of milk proteins. @

GOAnnotation > Subject @

1f you proceeded with the milk group ‘Beta-lactoglobulin’, you should have now 11
Gene —> GO Annatations @ peptides in the results table. Select ‘Page size” as 25 to view all of the results on the
Protein > GO Annotations @ page. Tou can click on the peptide identifiers to take you to the details page for cach

peptide
Library

When you have finished, return to the home page
Author > Publications @

Concept > Sentences @

Searching MilkMine - Query Builder

Concept --> Sentences by organism ©

Search String > Sentences @ One of the great strengths of MillMine is the ability to create (or build) your own

Twa strings > Publications @
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Proteins [help...]

Go to:

Protein annotation (including family and domain annotation) from the and databases.

External links
o InterPro @
o UniProt @

Current data Bulk download MikMine data

Human data

« H. sapiens proteins with corresponding protein domains: [download]
© H. sapiens proteins with corresponding protein families: [download]

» Data from the UniProt Knowledgebase (UniProtkB) ...

» Data from InterPro

Cow data
i+ 8. taurus protsins with corresponding protein domains: [download]
i+ 8. taurus proteins with corresponding protein families: [download]

Mouse data

M. usculus proteins with corresponding protein domains: [download]
© M. musculus proteins with corresponding protein families: [download]

Related template queries

Protein Family or Domain name - Protein domains or families @

Gene > Proteins @

Insert

)(=)(X) & MilkMine instruction manual - Microsoft Word

Format

ook Table Window telp

e

3oianies
rotem Lnteractions

Peptides
Genes

Gene Ontology
Library
Literature-mining

Step 3: Click on the *Proteins’ link or picture.

Proteins

Hilk protein data from
Uniprot and InterPro

Step 4: You are now looking af the *Proteins’ aspect page. On an aspect page there is a
brief description of the aspect, where the data comes from and there are options to
query, download or export dafa relevant to the aspect

or

from.

Click onthe "
We'll see later how you can easily search the database for information on proteins
from the proteins aspect page, similarly for the other aspects on their respective aspect

pages. For the moment, return to the homepage by clicking on the ‘Home’ link on the
meny bar,

Step 5: You can also access an aspect page by using the drop-down *Go to:’ menu on
the right hand side of the menu bar.

Tump to the ‘Protein Interactions” aspect page using the ‘Gg to:' menu then return to
the home page.

°
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| [EMilkMine: Begin

@ | & jounalof dary* -JournalsResuts || [_| Howta tune up your computer - Web

(=]

(] Recent vior Activey [riker] =]

Proteins

§{ Milk protein data from
UniProt and InterPra

Peptides
Bioactive milk peptides

Library
Extensive milk literature
callection

Protein Interactions

Experimental protein
interaction data

rotein Structure
% 0 b rtin ey s [ :@
[TAGC] E-

Gene Ontolagy
Functional and localisation
annotation of proteins

Genes
Milk Genes

Literature-mining
Read milk iterature.
much more effectively

Browse model ©
Import query from XML ©

Quick search [hels..]

A% can be used a5 a wildoard, see the help for more information [help. .]

Search template queries

Enter keywords (e.g. "gene transcript’, “interologue”,

Search: [protein interaction || Publictemplates v | [(Search

you have created yourself or 'Everything to search all templates

"FlyAtlas") to find template queries relating to a certain type of data. Select 'Public templates' to search pre-defined templates, My templates’ to search templates

Provide feedback to MilkMine...

il

Fomat Tooks Table Window Help

e

Searching MilkMine

Searching MilkMine - Searching for  suitable template query

You can search all of the templates that are available in MilkMine, for example, let's
say you are interested in protein interactions but are not sure where fo find all of the
relevant template queries.

Seroll down to the bottom of the home page to the ‘Search template queries’ section
and enter a couple of keywords “protein interaction” and click *Search’
=)

Search template queries

search: | [ Publictemplates v | [[Search )

This will then show you all of the template queries that are relevant for your search
terms “protein interaction”. Run the template query.

== protein > Protein Interactions @

by clicking on'the © icon to select the template query and click ‘Show Results’ to
refrieve the results from the database.

v

Step 11: Let's try another template query search. This time we'll use the *Search B

Templates’ page by clicking on the link in the menu bar at the top ofthe page but °

instead of entering kevword terms we’1l simolv wiew a list of all the temolate aeries ] ®
i El

@ Fng: [N @ et @ Previous [ Hohloht all [ Match case

@ Phrase not found

2] magretip
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Relationships can be tracked between milk and related biological concepts and we can analyse this data to reveal novel information about the amEh A L2 IE T A=) !
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]
Related template queries
Searth publications by author @ o
View related articles by author @ s
View related articles by MeSH term @ -
Search Publications @ - View related articles by author @ 17 results
Searth Publications by Publication ID @ M w related articles by MesH
Searth Publications by Organism @ B
View related articles by Testual Concept @ -
Search Sentencss © v Clicking on the any of these links will take you to a results table for that search.
Search Publications by Publication Type (2.0. Review artide) @ v Search literature within a specific sub-category
Search Publications by Year @ :
i One good advantage of MillMine is that publications are given broad categories on
Query starting points - two main themes
B 1. Organism classification (e.g Bos taurus articles)
These links will take you to the Query Builder pages which allow you to make new queries and create template queries of your own. See the tutorials and - 2 Population Group classification (e.g Mothers, clderly, infants)
the manual to learm about the query builder. R
Publication, Author, MeSHTerm, Sentence, Journal - Automatically generate a definition of a concept using the literature
@ Find: [whie B et @ previous [ Hioht al [] Match case - Many of the concepts found in the MilkMine database have definitions that come
- from the source of the concept, however often this are very simple and basic e.g. the
- MeSH term “milk” has the following definition 2
B “The white liquid secreted by the mammary glands. Tt contains proteins, sugar, lipids, o
vitamins, and minerals.” -
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Related template queries Create a summany of the literwture on a given concept
Co-occurting Terms --> Sentences in Cytoscape format. {7 @ s At present, MilkMine only has limited ability to actively summarise literature on a
# aspectiLiterature-mining 5 given concept. However, in a similar fashion to creating a definition of a concept, we
Concept —> Typs interactions (e.g. Clnical drug, Disease or Cell) ¢y @ z can s;mply retrieve all of the sentences perfaining to a particular concept by using the
& aspect:Literature-mining & template
Concept --> Sentences 77 @
Concept > Sentences by Semantic type ¢y @ -
& aspect:Literature-mining B 1f you would like to view relationships between your concept and other key concept
Consept > Sentences 0 B categrie t(semamﬂypes), such as proteins, genes or discases, this is easy to do via
¢ template quer
& aspect:Literature-mining - plate duery
Generate a definition for a given concept B
& aspect:Literature-mining i
Query starting points - In fature systems, you will be able to collapse any duplication of information, such as
s two separate sentences which state that (see Figure 10)
These links will take you to the Query Builder pages which allow you to make new gueries and create template queries of your own. See the tutorials and .
the manual to learn about the query builder. &
& 1. Caseinomacropeptide (CMP) is a 64 amino acid polypeptide
Author, GOTerm, Publication, LiteratureRelation, SemanticType, MeSHTerm, FilterGroup, Sentence, Journal, TextualConcept: N 2 Caseinomacropeptide (CMP) is a 64 amino acids peptide
Drovide feadback to MilkMine . B Clearly a single piece of information s represented twice and so it would be
e & beneficial to be able to represent this data only once, however, this is beyond the
- current scope of MillMine
whie B et @ previous [ Mokt al [ Match case B
- Display relationships between « concept and other concepts
z & useful application of literature-mining is the ability to display relationships (e.g a B
& protein) and ofher concepts of your choice (e.g disease, genes, foods etc). &g with the °
antomatin summarisation of a roncent ®
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Model browser

Browse through the classes and attributes, Click on links to add summary of fields to
the results table or on links to add individual fields to the results, Use links.
to constrain a value in the query.

Polypeptide *
curated Boolean
id
identifier

milkGroup *
milkSubGroup

name ?

proteinFragment 7

annotations Annotation collection ?
CDSs CDS collection ?

comments Comment ? collection
concepts TextualConcept 7 collection
evidence Evidence collection ?
GOannotation GOAnnotation ? collection
objects Relation collection ?

organism Organism ?

parent Protein ? collection
polypeptideDomains PolypeptideDomain collection ?
publications Publication ? collection
relations SymmetricalRelation collection ?
El sequence Sequence 7

id

length int

residues

peptides Polypeptide 7 collection
signalPeptides SignalPeptide collection ?
subjects Relation collection ?

Constraints on the current query *

Click an a class name below to view its fields

Polypeptide @
sequence Sequence @
residues @

Constraint logic ©

o constraints

Constrain *

2. Choose a filter

~ Filter query results on this field having a specific value.
residues

EQUALS v |[vPFPGRI | (Addto query
Use ™" a5 a wildeard
or

b Filter query results on this field having any value or not.

Hasno value  Has avalue | Ao ouen

O e | i O prevous [ Hgantal ] tghcose

Dore
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\\ MilkMine [Versionbeta]

An integrated database for milk informatics

MilkMine is funded by the
D

Home New query Currentquery MyMine Bags Search templates # Query History Feedback form Logout Help | | [ Quicksearch ] 50460205@sms.ed ac.uk

Build your query using this page [help...] Go to:
Model browser Constraints on the current query *

Browse through the dlasses and attributes. Click on links to add summary of fields to | Click on a class name below to view its fields
the results table or on links to add individual fields to the results, Use links.
to constrain a value in the query. Palypeptide @
sequence Sequence @
Polypeptide ? residues @
curated Baolean EQUALS YPFPGP1 © @

id .
identifier Constraint logic

milkGroup ?

milkSubGroup

name ?

proteinFragment 7

annotations Annotation collection ?

CDSs CDS collection ?

omments Comment ? collection

oncepts TextualConcent 7 collection

evidence Evidence collection ?

GOannatation GOAnnatation 7 collection

objects Relation collection ?

organism Organism ?

parent Protein ? collection

polypeptideDomains PolypeptideDomain collection ?

O e | it O prevows et al ] tghcose

Dore
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