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ABSTRACT

There is a proliferation of data sources in biology. A complete
understanding of a biological problem often requires the integra-
tion of multiple data sources, each providing insights on certain
aspects of the problem. Furthermore, different sources often
represent data in different ways, even when they cover the same
information. Researchers interested in a particular biological pro-
blem are forced to search for and understand multiple, often
conflicting sources, and piece the jigsaw puzzle of information
together for themselves.

The Michigan Molecular Interactions Database (MiMI) attempts
to relieve scientists of this burden (MiMI, 2005). By integrating
popular, well-known datasets, MiMI combines all the power of
each individual dataset, like BIND (Bader et al., 2003), and mul-
tiplies their benefits to individual researchers by merging them
with other known facts from diverse datasets. By such integration,
MiMI shows scientists when facts are corroborated by similar facts
from different datasets, and when facts are contradicted among
datasets. Moreover, the provenance of each data item has been
annotated, allowing scientists to view information from only the
sources they trust. The following is a brief description of some of
the underlying concepts found in MiMI, as well as a detailed list
of datasets used to generate it.

It is imperative for data to be recorded even when the confi-
dence in it is low. As a result, many interaction databases place
an interaction in the public domain even if it is supported by only
one experiment. However, this forces scientists to search through
multiple databases for conflicting or corroborating evidence. For
instance, protein interaction information can be generated using
yeast-2-hybrid, immunoprecipitation, individual experiments, as
well as many others, each having a different degree of accuracy
(Bader etal., 2002; von-Mering et al., 2002). MiMI helps scientists
with this evidence-searching task by integrating all information
from participating data sources through the process of deep mer-
ging. As a result, redundant data are removed and related data
are combined. Moreover, the provenance of each piece of infor-
mation is tracked throughout the system, allowing scientists to
choose which data to trust (Buneman et al., 2002). MiMI currently
has 65,153 molecules and 151,021 interactions, and is the result
of integrating BIND (Bader et al., 2003), DIP (Xenarios et al.,
2002), (HPRD, 2005), (GRID, 2005), (Pfam, 2005), (InterPro,
2005) and GO (GO Consortium et al., 2001).

Through integration, MiMI creates a synergistic effect, and
allows users to ask more advanced questions that each of its
component databases can not answer independently. Because
of the provenance used in MiMI, scientists can easily determine
where conflicting information comes from, and whether to trust
it or not. We also demonstrate that MiMI can be used to predict
possible interactions. For instance, using homology data from
Pfam and interaction data from BIND or DIP, it is possible to write
queries that extract possible interactions.

MiMI’s functionalities would be limited if it required users to
understand the schema that the data was stored under. We have
developed a user interface which allows the rawest of beginners
to ask complex queries. Utilizing a simple point and click method,
combined with form boxes, our user interface generates complete
query statements for the user. It also allows advanced users to
edit these queries and generate their own. Additionally, MiMI out-
put complies with the PSI format, allowing users to take advantage
of industry tools for viewing interactions.

We have built MiMI using Timber (Jagadish et al., 2002), a
native XML database. This gives MiMI the power and security
of all the traditional database features such as transactions, inde-
xing and logging, yet allows the MiMI data model to be flexible to
change when biological understanding modifies the attributes of
an interaction.

Availability: MiMl is currently available at the University of Michi-
gan, http://www.eecs.umich.edu/db/mimi. It is covered under the
GNU General Public License (GPL). All data reported by MiMI is
in the public domain.
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