	
  

Guide for using Dragon Exploration System for Marine Sponge Compounds
Interactions
Dragon Exploration System for Marine Sponge Compounds Interactions
(DESMSCI) is a complex database that is compiled for a specific topic using
PubMed abstracts. DESMSCI uses a number of specialized dictionaries that are
manually curated and maps entities form these dictionaries onto the documents
submitted for the analysis. In this case six dictionaries are used:
•
•
•
•
•

Sponge compounds
Human genes and proteins
Mode of action
Disease concepts
Pathways

Dictionaries are also color-coded, so as to enable you easier distinguishing the
source of the entity marked in the indexed documents.
It should be noted that in ‘Disease concepts’ dictionary, diseases are considered in a
broad context and thus dictionary contains not only disease names and their
common names, but also other terms related to diseases like pain, speech delay,
genetic predisposition, neurodegenerative etc. to mention a few.
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Accessing DESMSCI
The home page for exploring information extracted is shown in Fig. 1.
The standard list of reports includes:
•
•
•
•
•
•

Relations summary
Entity list
Frequency of documents
Frequency of pairs
Document grouping
Database statistics

The combination of all these reports will provide you with the insights into various
aspects of information and knowledge contained in the analyzed set of documents.
	
  

Figure 1. Main navigation page
Clicking on the various lines in the ‘Explore section’ (Fig. 1) will open for you access
to the relevant report page.
1. Relations summary
Click on the ‘Relations summary’ opens the page as shown in Fig. 2.
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Figure 2. Summary of results page opened
Explanation of information presented below Job summary (Fig. 1).
You will find:
•

Dictionaries: This lists the set of dictionaries used to index the documents.

For any of the selected dictionary, the page will show only entities that start with the
symbol/letter selected from this line. Default is to show entities that start with letter
‘A’. You, however, can select any other letter/symbol by clicking on it. The selected
dictionary is the one whose terms will serve as the reference entities in the report.
However, you can change the current dictionary by clicking on the dictionary you
want.
The details like ‘entrez ID’, ‘Uniprot ID’ and ‘pathways’ are also provided for gene
and proteins. For example, If you click ‘A-I’ gene, a pop-up window appears showing
the pathways linked with ‘A-I’.
To show how it works, click on the ‘Sponge compounds’ dictionary. The window will
appear as in Fig. 3.
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Figure 3. Changed reference dictionary
Then, click on the letter ‘F’ on the line ‘Dictionary items’. This will open a page of all
found entities from the dictionary ‘Sponge compounds’ which start with letter ‘F’ (Fig.
4).
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Figure 4. Page with ‘Sponge compounds’ that start with letter ‘F’.
Now we can explain the meaning of the information presented. Scroll down the
above page and click on next page. You will find ‘furospongolide’ on this page. Let
us take an example of ‘Furospongolide’. The ‘orange’ items represent genes and
proteins found in the documents in which the term ‘furospongolide’ has been found.
The ‘yellow’ items represent ‘genes and proteins’ found in the documents in which
the term ‘Furospongolide’ has been found. The ‘grey color’ items represent ‘disease
concepts’ and ‘purple’ items represent ‘pathways’ found in the documents in which
the term ‘Furospongolide’ has been found. The ‘pink’ items represent terms from the
‘Mode of action’ dictionary found in the documents in which the term
‘Furospongolide’ has been found. Finally, the green colour represents the terms
representing other sponge compounds, which have been found co-occurring with
Furospongolide in the documents. The number after the term represents the number
of documents in which both ‘Furospongolide’ and the related term are found. You
can click on any of these and it will open the relevant document for your inspection.
For example, if you click on number next to ‘HIF-1’ it will open a document as in Fig.
5.
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Figure 5. Example of indexed document (for ‘Furospongolide’ and ‘ HIF-1’). Different
entities are colour coded with different colours.
Reading the document will allow you to assess in the potential association of these
two terms makes sense.
On Fig. 4 after listing all terms found in the documents together with the reference
entity (‘Furospongolide’), you have an option for exploration: ‘show hypotheses’.
Clicking on ‘show hypotheses’ link, you will see page as in Fig. 6.
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Figure 6. The page with hypotheses.
Below the Hypotheses Generator line you will find two white selection boxes. In this
case both boxes show ‘Mode of action’. You can select in the middle box, for
example ‘Human Genes+Proteins’ by clicking on ‘Human Genes+Proteins’ in the box
and selecting HIF-1 gene, and on the right box ‘Disease concepts’. After that click on
the button ‘Get hypotheses’. This will create a page like in Fig. 7.
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Figure 7. Hypotheses generated with ‘FUROSPONGOLIDE’ as the reference.
The idea with hypotheses generation is to allow for inference of potential new
knowledge not explicitly present in the documents. For example you will find
potential hypothesis:
‘Furospongolide’ – ‘HIF-1’ – ‘Prostate tumor’
‘Furospongolide’ – ‘HIF-1’ – ‘Tumor angiogenesis’
If you click on the right link called [test], it will directly check the PubMed database
for the terms ‘Furospongolide’ and ‘Prostate tumor’ or ‘Tumor angiogenesis’. In these
cases there will be no documents in PubMed with these terms, so, we found a link of
‘Furospongolide’ and ‘Prostate tumor’ or ‘Tumor angiogenesis’ that potentially
represents a new knowledge. The association is of the form that ‘Furospongolide’
may affect gene ‘HIF-1’ which may be related to ‘Prostate tumor’ or ‘Tumor
angiogenesis’. This naive interpretation is just for illustration. You should interpret
hypotheses by studying the associated PubMed documents. These documents are
accessible to you by clicking the numbers between the terms in the hypothesis.
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On Fig. 4 after listing all terms found in the documents together with the reference
entity (‘Furospongolide’), you have an option for exploration: ‘draw network’. Clicking
on ‘draw network’ link, you will see page as in Fig. 8.

Figure 8. Network generated with ‘FUROSPONGOLIDE’ as the reference.
You can choose to display different types of entities.

2. Entity lists
If on main menu (page from Fig. 1) you select ‘Entity list’ you will see a page like the
one in Fig. 9.
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Figure 9. Entity list
This page shows us all entities from all used dictionaries, sorted by the number of
documents in which the entity has been found. You can click on any of the shown
entities and the relevant indexed set of documents will open.
On one page you will see maximum 10 entities. To see others, you need to click on
‘next’.
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3. Frequency of documents
If on main menu (page from Fig. 1) you select ‘Frequency of documents’, you will
see page like in Fig. 10.

Figure 10. Page showing frequency of referencing documents.
This page shows all documents indexed by terms from any of the used dictionaries.
The documents are sorted by the frequency of referencing the documents.
Specifically, the most right number in the table shows the number of distinct terms
found in the document. You can access the document by clicking on the PubMed ID
number (the one shown after the document title).
One page shows 10 documents (sorted by the frequency of referencing). By clicking
on the subsequent numbers at the end of the page, the relevant set of documents
will be shown.
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4. Frequency of pairs
If on main menu (page from Fig. 1) you select ‘Frequency of pairs’, you will see the
page as in Fig. 11.

Figure 11. Frequency of pairs of entities found in the same documents.
This page shows pairs of entities found together in the same documents. The pairs
are sorted out based on the number of document in which they are found. Each page
shows only 10 pairs and by selecting the page number at the beginning of the page,
the relevant set of pairs is shown.
You can click on any of the entities and the relevant documents will be accessible to
you. The interpretation should be that if two entities are appearing in a large number
of documents, then they are likely to be related in some manner.
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5. Database statistics
If on main menu (page from Fig. 1) you select ‘Database statistics’, you will see the
page as in Fig. 12.

Figure 12. Statistics related to DESMSCI database.
Download
The reports ‘Entity list spreadsheet’ and ‘Frequency of pairs spreadsheet’ can be
used to download tab-delimited spreadsheets as flat files summarising the whole
data presented in the database. User can download these files for further processing
and data extraction, if needed.
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6. Search options
The search options are available on the front page (Fig 1). User can search the
database either by using entity name or the abstracts. For example, search using
term ‘Furospongolide and selecting ‘entities’, will bring user to the following (Fig 13).

Figure13. Result page displayed after searching for term ‘Furospongolide’ in
‘Entities’.
The results shown in Fig 13 can also be presented in the form of a table. User must
select option ‘Display as Table’ and the results will be presented as shown in Fig 14
below.
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Figure 14. Result page displayed as table after searching for term ‘Furospongolide’
in ‘Entities’.
Search option is also provided within each report.
7. Link to external databases
When you click on the menu Explore > Relations Summary, a click on a term opens
new the window (Fig 15) that search for that term or term pairs in additional 25
databases containing over 76,000,000 records.
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Figure 15. Result page displaying a list of several external databases linked to
DESMSCI in which a particular term can be further explored.
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