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There is extensive interest in automating the collection,
organization and summarization of biological data. Data
presented in literature, which is often in the form of images and
accompanying captions, presents special challenges for such
efforts. To extract structured information from text and images
in online journals, we have built a system, SLIF (for Subcellular
Location Image Finder), which extracts information on one
particular aspect of biology from a combination of text and
image in journal articles. Our poster will present an overview of
the system.

SLIF applies both image analysis and text interpretation to the
figure and caption pairs harvested from on-line journals, so as to
extract assertions such as “Figure N depicts a localization of
type L for protein P in cell type C”. The protein localization
pattern L is obtained by analyzing the figure, the protein name
and cell type are obtained by analysis of the caption. Figure 1
illustrates an overview of the steps in the current SLIF system,
with reference to publications in which they are described in
more detail.

SLIF starts from decoding journal articles in PDF or XML
format and extracting all figure caption pairs. Figure caption pair
analysis involves several distinct tasks:

e  Split the figure into panels (independently meaningful
subfigures)

e Identify panels that depict fluorescence microscope
images using a learned classifier[1,2]

e  Calculate numerical features that adequately capture
information about subcellular location  using
techniques described in [1,2]

Extract protein names and cell types from captions[3,5]
Map the information extracted from the caption to the
right sections of the figure[4]

7
:

_DBs(GO; ‘
Entity matching & proteins,
i extracti Amohatsil cells
LCaptlizI_ll Scopti_ Toabesara 2005 Soopes ce,
~ Caption = Ll ot work] A— N\
T understanding /"J \‘
B [Cahen ot at, 2003) __ y —
caption = . Label - T
1 * Matchi
___Eili-‘ Label - ::. ‘::.g\ —
Panel fnding | Panel || et Dlmras
splitting [Buou e al 2003 ‘ lab?!i_ N ) B
[Murphy ot image type,
ai, 20m) | Panels - - otate image seale,
. Panel classification, Panels subcellular
- Micrograph analysis - location
Mdurphy st al, 2001 currest work] JSeatures
Figure 1. Overview of the image and text processing steps in SLIF.
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Once the information extraction is accomplished, it is stored in
an SQL database. The SLIF database can be searched by
standard SQL queries. We have implemented a number of
common queries using Java Server Pages (JSP). Figure 2 shows
an example query.

Current work is focused on generating summary reports using
confidence estimates for the various processing steps, as well as
combining the SLIF results with information from the protein
databases.
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Figure 2. Example SLIF webpage.



