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Problem statement —

1. Mining PubMed data regularly is time
consuming and expensive

1. Most of the hand curated databases are not
current (provide updates once in 3-6 months)
and are expensive

1. Text-mining technologies are relatively less
accurate with some false positives
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(Graph as published by NCBI)

PubMed searches have increased dramatically in the last 10 years - an average of 70,000
searches every month. About 12,000 articles are added every week.

For Free Access visit:

www.xtractor.in
Copyright © 2008 by Molecular Connections Pvt. Ltd. Al rights reserved 3/38



http://www.xtractor.in/

‘Mo LECULAR.

CONMECTIONS

* XTractor™ is the first of its kind — a regular PubMed alert service which also
provides manually curated and annotated sentences for user selected
keywords

« XTractor™ enhances scientists’ experience of reading literature and aids in:

* Abstract summarization
* Categorization

* Topic tracking

* Concept linking

* Customization

* Report generation

* Information visualization
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Manual mining - conventional approach
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Manual mining - conventional approach
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Manual mining - conventional approach
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Store the extracted
contents in a
database

Map to ontologies

!

Retrieve and analyze
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Time costs e

Keywords searched across Dates of addition in Number of abstracts Approx time taken for
PUBMED PUBMED manual annotation and
extraction (10 minutes
per abstract)

Last 90 days 621 6210 mins OR
103 hours OR

11 working days
Breast neoplasm

Last 60 days 271 2710 mins OR
45 hours OR
5 working days
Last 30 days 56 560 mins OR
9 hours OR

1 working day

It takes at least one working day to extract all the possible relations from 56 abstracts

Analysis conducted as on 28 Apr 08 on PubMed

Case Study:

To clear 30 days of data on breast neoplasm, it would take at least 1 man day (based on our past
estimates that it takes at least 10 -12 minutes to annotate one abstract).
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Xtractor vs NLP e NNEGLIONS

Processing Average

4% A%
11% ° ° = Total downloaded

m Total NLP Picks
O Total Delivered

15% O Total lrrelevants

66% m MC Relevant Picks
Avg/Day
Total Abstracts Downloaded 4090
Total NLP picks 917
MC relevant picks 250

A case study on daily disease and protein annotation
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We performed an analysis comparing “standard NLP” vs manual curation
efforts. It was found that there are 12-35% false positive picks with the NLP
in comparison to the manual approach that we employed. For Free Access visit:
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The Xtractor way

Just register with
Xtractor and enter
your keywords of
interest

Your profile gets updated
with the latest manually
annotated sentences from

PubMed
Share your data
Classify your data
Change your keyword & &
preferences whenever Collaborate with the
you want Customize your community
datasets
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Product highlights =

* Manually validated and expert annotated scientific
facts

* Sharing of stored facts and articles

* Discovery and creation of newer relations through
XTractor Community

* Bookmarks of favorite abstracts & annotated sentences

* Classify and create your own datasets of annotated
facts

* Access your datasets from anytime, anywhere
* Email alerts
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XTractor features

- Collaborate Tag |
Customization
SEIE Freedomto | ——
{ Bookmark ageess Analyze
- Email alerts
XTractor™
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Store your choice of sentences and create your own
customized datasets for your experiments

Analyze relations between abstracts and discover
new relations from the voluminous data pool

Highly accurate and more comprehensive than
Natural Language Processing engines
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Stay current with the hot areas of research and
publications

Xtractor helps you to find complex biological
relations

Sentences are categorized based on the relationships
they exhibit: e.g. protein- drug or gene- knockouts,
etc.
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XTractor  Advantage -exicion.

Change your keywords, as your areas of interest
change - at no costs

Highly cost effective — pay only for your choice of
keywords, presently Absolutely free !!]
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Upcoming features...
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Basic level search o e s

User searches based on ... the following

: : breast
Tamoxifen apoptosis cancer m

Tamoxifen-induced apoptosis in breast cancer cells
relates to down-regulation of bcl-2, but not bax
and bcl-X(L), without alteration of p53 protein
levels.

For Free Access visit:

www.xtractor.in
Copyright © 2008 by Molecular Connections Pvt. Ltd. Al rights reserved 19/38



http://www.xtractor.in/

‘Mo LECULAR.

Search 1 level up the ontology RSN E A ONS

Moving levels up the ontology improves retrieval

anti-
neoplastic
drugs

cell death neoplasms

a

breast

Tamoxifen-induced apoptosis in breast cancer cells relates to down-regulation of bcl-2, but not bax and
bcl-X(L), without alteration of p53 protein levels.

cancer

Additional sentences are picked:

Our data show that Bcl-2 can protect antiestrogen-resistant breast cancer cells from
cisplatin-induced cell death, indicating that the reduced expression of Bcl-2 in the
antiestrogen-resistant cells plays a role in sensitizing the cells to cisplatin treatment.
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Broad searches SONNEGTIONS

any drug apoptosis kinase

Show me “any drug” which is involved in
‘apoptosis” and inhibits a “kinase”

Retrieves large number of hits which could be
used for next level screening
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proteins

disease relation

colon cancer expression

any protein

. These findings support evidence of the enhanced RELMbeta expression in colon
cancer patients and suggest that further investigation is warranted to explore the role
of RELMbeta in colon cancer.

. Proapoptotic Bad and Bid Protein Expression Predict Survival in Stages Il and lll
Colon Cancers.

. In conclusion, we show how serotonin regulates angiogenesis in s.c. colon cancer
allografts by influencing MMP-12 expression in tumor-infiltrating macrophages,
thereby affecting the production of circulating angiostatin.

. Somatostatin decreases COX-2 expression and function in colon cancer cells via
activation of sst(3) or sst(5) receptors, and these effects contribute to the inhibitory
action of somatostatin on cell proliferation.
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Bibliographic search module e e

* Search by author
* Search by institutions
* Search by publication dates

* Also since we have manually annotated data each
author/institution could be searched by proteins,
process, disease and drugs.
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Search though archived data ——

* This is for users who cannot maintain their profiles over
the long run

OR
* Clients with immediate data requirements

* Perform a search on archived data (filter with a date
range)
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XTractor as a web service ===

* Xtractor would also provide the user with the ability to
export XML data as a web service

* This would enable users to create their own datasets of
the XML dumps at their end

* Also the data could be integrated into proprietary
systems
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* The XTractor team would classify the archived data into
customized reports

* Reports on breast cancer- (disease conditions- target
genes, therapies etc), OR say reports on toxicity of a
drug etc..

* We may have these reports showcased on Xtractor and
sold for a flat price.
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Enhanced experiences sentences Literature Discover Create
desktop extracted facts Provision change keywords Daily updates

changing research preferences updates stored profile manually
annotated published Classify create datasets annotated facts keywords

share reading abstracts XTractor™ analyzing literature Access
datasets user preference anytime, anywhere newer relations scientific

Absolutely free facts classified annotated Tag sentences

Community favorite abstracts Highly accurate collaborate fellow
scientists faster service
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