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Information Extraction from Text Documents using Pipeline Pilot

With so much text-based information currently available, and more content becoming available all the time, it is ever more vital
to have effective, efficient means to extract information from relevant documents. It is simply not possible for you to read all the
documents. On the other hand, to completely automate the processing of documents can be dangerous, since the machine
process can never match the human ability for language comprehension and reasoning. The solution is an approach that utilizes
the respective strengths of human and machine processing such that the machine component takes care of the repetitive,
automatable tasks so that the key documents can be presented to the user in a form that facilitates review and decision-making.

In the following use-case, we are interested in determing the relationship of a gene (BRAF) with various forms of cancer. We
don't want to have to perform multiple searches for BRAF and each form of cancer. Instead we want an efficient, repeatable
approach that takes a gene query and relates the retrieved documents with cancer terms.

Create the Text Query

The first step is to create a text query. For a single query, start with the Generate Text Query component and set the query to
the gene "BRAF" and ask for the first 50 hits:

Text Query = BRAF

Generate Text

Query [EZ] | Parameter Name Parameter Valus
Text Query BRAF
Result Range 1-50

Expand the Text Query with Synonyms

Genes, as with many other concepts that appear in text, have a number of synonyms. To ensure that you perform a
comprehensive search, it is important to expand your query to include any synonymous terms. PubMed does this automatically,
but if you will be searching other data sources, or to ensure the most comprehensive searching, you can expand your query
using a dictionary of terms. To do this you can use any concept dictionaries that come prepackaged with Pipeline Pilot (e.g.,
MeSH, the Me dical S ubject H eadings dictionary from the National Library of Medicine) or you can create your own custom
concept dictionaries.

The following protocol shows how a copy of the Entrez Gene file containing gene IDs and synonyms, downloaded from NCBI, can
be used to create a custom dictionary of gene synonyms:
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Note that to keep this up to date you could include the download step as part of the protocol, and set the job to run every night.

Once the dictionary is created, use the "Expand Text Query with Synonyms" component to expand the BRAF query:

Uze a custom concept
_ dictionary of genes to
Text Query = BRAF find synonyms of BRAF
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Performing the Search

The next step is to perform the search - in this example we will search PubMed. Searching can occur in one of two ways, either
by starting with a search component (see the Pub Med Trend Analsysis case study), or by using streaming data to search with. In
this example, we use the latter approach, which would allow us to not just search a single gene (BRAF) but we could instead do
an individual search for a list of genes of interest.

Use a custom concept

dictionary of genes to Sireaming search 1o Publed
Text Query = BRAF J find synenyms of BRAF
1=
%
Generate Text Expand Text Search Publled
Query Query with for Each Data

Synonyms

Extracting Information from the Documents

Once the documents have been retrieved the next step is to find the relationships with types of cancer. To do this we Annotate
using Concepts, to find all occurrences of "cancer" terms from the MeSH dictionary in the retrieved documents. We then keep
only those documents that contain such terms. In this simple example, we will just display the results but in more advanced use
cases we could do further processing to count the number of documents by types of cancer, filter for specific forms of cancer,
calculate trends and correlations between BRAF and various forms of cancer, or any number of other types of analysis, according

to our research interest.
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Viewing the Output

The following graphic shows the output of this protocol. In the header of the webpage output, the online source (PubMed), the
result range (1 - 50), the total number of matching documents (734) and the expaned text query are shown. The first matching
document is then shown, with the query term highlighted in yellow and the matching MeSH cancer terms (e.g., carcinoma)
highlighted in blue.

PubMed: Results 1 to 50 of 734 for B-raf 1 op BRAF1 0a RAFB1 on BRAF
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A second result shows that BRAF is also associated with melanoma:

1@  Regulation of MOS by the p4442 mitogen-activated protein kinase pathway in human melanoma.
Oncogene 2006; Efferfiorst, J A © Exmekciople, & ; Johngon, MK - Coake, © P - Jokasan, MM Grimm, E4
1The Denmntn-fb'penmmul Therapeutics, The Uniwersity of Texas, MD Anderson Cancer Center, Housion, TX, US4
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As well as viewing the individual documents, you can collate them into a table showing the count of documents and the recent
publication frequency to reveal what forms of cancer are most commonly, or most rarely, associated with BRAF, and when those
documents were published:
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["Eancer indications (MeSH No. Articles (% Total) Cumulative frequency of
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This relatively simple protocol brings together the collective resources of Entrez Gene, PubMed and MeSH, representing
thousands of hours of research by hundreds of individual scientists, to retreive and highlight the most important documents for
you to review and analyze. The deeper your research questions go, the more evident the power of pipelining your text analyses
becomes
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