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An important note: As we were preparing the manuscript, several tools kept
changing the features and new tools were reported frequently. After some time, we
had to stop following up the changes to update in this review. GoPubMed is one
such program that has undergone improvements. We have listed a few new tools at
the end of this document. This shows the flux in the literature search domain. 7%e
corresponding author is also developing a new tool to aid very specific aspect of citation
retrieval from PubMed!

A Brief Overview of Literature Search Tools:

PubMed, despite being very popular search engine, cannot fulfil all the needs of scientists
or physicians. Hence, many new tools have attempted improvements in some aspects of
the literature search.

Other summary scanners: Most of the summary scanners interface with
MEDLINE/PubMed. PubMed Interact (Muin, M., Fontelo, P., Liu, F. & Ackerman, M., SLIM: an
alternative Web interface for MEDLINE/PubMed searches - a preliminary study. BMC Med. Inform.
Decis. Mak. 5, 37 [2005];, Muin, M. & Fontelo, P., Technical development of PubMed interact: an
improved interface for MEDLINE/PubMed searches. BMC Med. Inform. Decis. Mak. 6, 36 [2006]) iS an
enhanced query interface for MEDLINE/PubMed that allows setting query limits easily
with the help of slider bars. Literature search using askMEDLINE (Fontelo, P., Liu, F. &
Ackerman, M., askMEDLINE: a free-text, natural language query tool for MEDLINE/PubMed. BMC Med.
Inform. Decis. Mak. 5, 5 /2005]) is easy for those who may not be acquainted with specialized
terms and/or the complicated features of advanced search programs, as it allows
MEDLINE/PubMed queries in the form of simple questions. e TBLAST (Lewis, J.,
Ossowski, S., Hicks, J., Errami, M. & Garner, H.R., Text similarity: an alternative way to search
MEDLINE. Bioinformatics 22, 2298-2304 [2006]; Errami, M., Wren, J.D., Hicks, J.M. & Garner, H.R.,
eTBLAST: a web server to identify expert reviewers, appropriate journals and similar publications.
Nucleic Acids Res. 35, W12-W15 [2007]) can help to perform literature search using abstracts
of relevant articles as query components. Like eTBLAST, PubFocus (Plikus, M.V., Zhang, 7.
& Chuong, C.M., PubFocus: semantic MEDLINE/PubMed citations analytics through integration of
controlled biomedical dictionaries and ranking algorithm. BMC Bioinformatics 7, 424 [2006]) also
provides a ranked list of citations that can assist in finding the authors and journals of
related interests. ReleMed (Siadaty, M.S., Shu, J. & Knaus, W.A., ReleMed: sentence-level search
engine with relevance score for the MEDLINE database of biomedical articles. BMC Med. Inform. Decis.
Mak. 7, 1 [2007]) 1s specially built for sorting articles based on relevance.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=
javascript:AL_get(this, 'jour', 'Bioinformatics.');

Many programs search and extract the citations from MEDLINE/PubMed and attempt to
enhance the utility of biological information contained in titles and abstracts by useful
display of the bio-entities and their relations. These tools include GoPubMed (Doms, 4. &
Schroeder, M., GoPubMed: exploring PubMed with the Gene Ontology. Nucleic Acids Res., 33, W783-
w786, [2005]), BiolE (Divoli, A. & Attwood, T.K., BiolE: extracting informative sentences from the
biomedical literature. Bioinformatics 21, 2138-2139 [2005]; Kim, J.J. & Park, J.C., BiolE: retargetable
information extraction and ontological annotation of biological interactions from the literature. J.
Bioinform. Comput. Biol. 2, 551-568 [2004]), EBIMed (Rebholz-Schuhmann D. et al, EBIMed—text
crunching to gather facts for proteins from MEDLINE. Bioinformatics 23, e237-e244 [2007]; Rebholz-
Schuhmann D, et al, Protein annotation by EBIMed. Nat. Biotechnol. 24, 902-903 [2006]), ALIBABA
(Plake, C., Schiemann, T., Pankalla, M., Hakenberg, J. & Leser, U., AliBaba: PubMed as a graph.
Bioinformatics, 22, 2444-2445 [2006]), BioAsk, PubMed Assistant (Ding, J., Hughes, L.M.,
Berleant, D., Fulmer, A.W., Wurtele, E. S., PubMed Assistant: a biologist-friendly interface for enhanced
PubMed search. Bioinformatics 22, 378-380, [2006]), Anne O’Tate (Smalheiser, N.R., Zhou, W. &
Torvik, V.1, Anne O Tate: A tool to support user-driven summarization, drill-down and browsing of
PubMed search results. J Biomed Discov Collab. 3, 2 [2008]), CiteXplore, PubWindows,

ClusterMed and XplorMed (Perez-Iratxeta, C., Bork, P. & Andrade, M.A., XplorMed: a tool for
exploring MEDLINE abstracts. Trends Biochem. Sci. 26, 573-575 [2001]; Perez-Iratxeta C., Bork P. &
Andrade M.A., Exploring MEDLINE abstracts with XplorMed. Drugs Today (Barc). 38, 381-389 [2002];
Perez-Iratxeta, C., Pérez AJ, Bork P, Andrade MA. Update on XplorMed: A web server for exploring

scientific literature. Nucleic Acids Research. 31, 3866-3868 [2003]).

While CiteXplore and PubMed Assistant can list and/or high-light the MeSH terms and
other entities per citation, PubWindows helps to initiate a search on a chosen MeSH topic
by allowing an easy scan of MeSH terms. XplorMed, Anne O’Tate and ClusterMed
permit searches with regular query terms and can group the resulting abstracts based on
the MeSH terms within them. ClusterMed categorizes PubMed results into different
folders and subfolders and thus allows researchers to navigate through the results quickly.
The results are also clustered by author, date and several topics, including the mesh
headings.

EBIMed is a search engine from European Bioinformatics Institute with many useful
attributes, particularly the query options, automatic processing of citations and the
display features.

GoPubMed extracts citations from PubMed and classifies them based on Gene Ontology

(GO) terms and MeSH terms. GO is a hierarchically structured vocabulary for molecular
biology with about 20000 terms. Some of the very user-friendly aspects of the tool
include: (a) A list of several terms (biological entities, research topics, techniques etc)
occurring in the abstract and a ‘term-hierarchical tree’, along with a crisp description of
each term. (b) The terms used in the query as well as related GO and MeSH terms are
high-lighted within the abstracts. (c) A ‘hot topics’ utility provides detailed statistical
analysis of search results including the graphical view of rate of publications over time,
distribution of publications across journals, frequent authors and geographical locations
of researchers publishing on the query-topic. (d) There are also useful links. The tool can
sort the citations within chosen categories but this sorting is restricted to the top 10000
hits only.


http://www.ncbi.nlm.nih.gov:80/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12532176&dopt=Abstract

BiolE can retrieve sentences within PubMed abstracts that refer to structure, function,
diseases and therapeutic compounds, localization, or familial relationships of biological
entities (mainly proteins). The tool searches for the query terms and retrieves a specified
number of abstracts (based on user’s inputs). It also permits extraction of useful sentences
within the set of abstracts. There is considerable flexibility in the choice of topic for such
information extraction: Apart from the pre-defined options like structure, function,
diseases etc, user can enter a new topic of own interest.

BioAsk also has interesting novel features. It can categorize citations based on the
biological entities present within and indicate the distribution of such entities across
different categories.

More information:
TOOLS THAT HAVE TRIED TO IMPROVISE THE SEARCH OPTIONS OF
PUBMED:

CiteXplore: performs literature search based on user’s query and then performs text
mining (by Whatizit, internally, and iHOP, externally) on the resulting citations. Simple
and advanced search options are available.

Links to full text versions are provided where available. The tool also provides options to
high-light the query terms or other bio-entities within the retrieved citations. CiteXPlore
offers the option to highlight bioentities in the abstracts. When possible, it is best to
derive the query set from PubMed and use it in CiteXplore, as the latter doesn’t provide
the quality of query options similar to the former program.

PubMed Interact: is an interactive, time-saving interface for MEDLINE/PubMed and
follows the search and syntax rules of PubMed. This interactive site from NCBI presents
‘slider bars’ to enable quicker settings and re-settings of different parameters involved in
the search strategy. The parameters include date of publication and journal subset (those
which provide free abstract, text, MEDLINE set, core clinical journals only etc). It also
eliminates the need to go back and forth between pages to set improved search
parameters. There is an option to sort articles by marking the resulting citations in the
output according to relevance. The tool still seems to be in its beta version but has certain
limitations, including absence of an option to search within title of articles and
discrepancies in the number of citations retrieved, as compared to PubMed.

askMEDLINE: allows MEDLINE/PubMed queries in the form of simple questions.
Literature search using this tool is easy for those who may not be acquainted with
specialized terms and/or the complicated features of advanced search programs. The tool
attempts to translate a question into an efficient search. An automated multi-round query
strategy is involved where the terms used are broadened or narrowed down depending on
the number of citations obtained in the initial rounds of the search. The results in text-
mode can be a special advantage for those using wireless handheld devices or a low-
bandwidth connection in remote locations. The overall efficiency in retrieving journal
articles is shown to be ~ 97% in one study’. In a period of one year (2005-06), the tool



received more than 15,000 queries and most of these pertained to ‘therapy’ (Fontelo P, Liu
F, Ackerman M, Schardt C, Keitz S. askMEDLINE: a Report on a Year-Long Experience. AMIA Annu

Symp Proc.:923 [2006]). The tool also provides links to PICO (Patient, Intervention,
Comparison, Outcome) interface & Babel MesH - (Multilanguage search for
MEDLINE/PubMed).

eTBLAST: is a more recent online system that offers the easiest and most effective
method of published literature search with abstracts, rather than words and phrases as
query components. The set of utilities at eTBLAST can hierarchically list articles with
high similarity to the query paragraph as well as the journals and authors frequently
associated with such related articles. The search system, which is under consideration for
further improvements, can be very useful to find appropriate journals for publishing and
expert researchers for reviewing or collaboration.

A query comprising of set of key words, without Boolean operators, could also be input
in eTBLAST. PubMed could retrieve more specific hits than eTBLAST and the results
were more precise while eTBLAST had several unrelated hits. But an artificial abstract
created by combining relevant sentences from selected abstracts and used as the query in
eTBLAST, obtained lesser and more specific hits.

PubFocus: can also provide ranked list of citations and assist in deciding authors and
journals of related interests. PubFocus also indicates distribution of NCI ontology and
gene orthology terms. But it lacks a complete help guide and is very slow, particularly
when the number of hits is high.

ReleMed: can search for query terms within sentences and it helps to avoid the task of
creating multiple phrases while querying. For example, in PubMed, to search on
‘transcription initiation’, one may have to either painstakingly list all possible phrases
made by the terms ‘transcription’ and ‘initiation’, when using PubMed (e.g., transcription
initiation, transcriptional initiation, initiation of transcription, initiating transcription) or
use individual terms (e.g., ‘transcription® AND initiat*), which usually leads to dilution
of the results with unwanted hits. But in relemed, using individual terms can still fetch
required citations on priority.

ReleMed categorizes each retrieved citation into 8 different levels of relevance,
depending on the frequency of occurrence of the search terms within the title, sentences
of abstract & MeSH.

ReleMed can also pull out the relevant sentences and display them with highlighted
keywords. These features help to save time by allowing a quick-scan for selecting or
eliminating of citations. The ATM is active by default. The translations for the query
allow the user to check the usefulness of the translated terms. There is an option to turn
off the ATM completely or selectively. The tool also provides an easy link to other search
engines for every article.



ReleMed lacks most of the advanced features present in PubMed. Some of the other
major limitations of the relemed include (a) absence of the ‘history’ feature equivalent to
that of PubMed (b) the need to connect to PubMed even for the abstract of the citation (c)
the information on the free availability of the free full text article is not readily displayed
as it is done in PubMed (d) The total number of hits, if at all indicated in the results page,
is very approximate (e.g., more than 1000) (e) The number of hits shown per page is
fixed and low (ten only).

The tool was in its beta version until very recently and has been fully functional with
many modifications since its inception.

MiSearch Adaptive PubMed Search Tool*: MiSearch is very recently built software to
rank the retrieved citations based on an estimated likelihood of a user choosing to view
them. User’s citation choices are acquired by the program during browsing. The tool

lacks an efficient query system. AVAILABILITY:: http://misearch.ncibi.org ( States DJ,
Ade AS, Wright ZC, Bookvich AV, Athey BD. MiSearch Adaptive PubMed Search Tool. Bioinformatics.
2008 Mar 11, [Epub ahead of print])

MedKit*: We were unable to access this program. The tool seems to be developed to
overcome the following limitations of PubMed: PubMed imposes an upper limit of
10,000 for downloading PMID list or citations; and MEDLINE files are too large for
most off-the-shelf XML parsers. AVAILABILITY (didn’t work for wus):

http://metnetdb.gdcb.iastate.edu/medkit
Ding J, Berleant D. MedKit: a helper toolkit for automatic mining of MEDLINE/PubMed citations. Bioin-
formatics. 2005 Mar 1;21(5):694-5.

MeSH Speller + askMEDLINE*: This software claims to provide MeSH term and Spe-

cialist Lexicon Vocabulary suggestions as it is typed on a search page.
(Fontelo P, Liu F, Ackerman M. MeSH Speller + askMEDLINE: auto-completes MeSH terms then search-
es MEDLINE/PubMed via free-text, natural language queries. AMIA Annu Symp Proc. 2005:957)

PubMed Informer* : is a tool for monitoring topics of interest from MEDLINE/PubMed
using five tracking methods: Web access, e-mail, Short Message Service (SMS), PDA

downloads and RSS feeds. ( Muin M, Fontelo P, Ackerman M. PubMed Informer: monitoring MED-
LINE/PubMed through e-mail alerts, SMS, PDA downloads and RSS feeds. AMIA Annu Symp Proc. 2005:
1057).

BioProber*: A program that claims to discover relations between various biomedical
entities within the PubMed citations and provide visual display of relations.

(Jang H, Lim J, Lim JH, Park SJ, Lee KC. BioProber: software system for biomedical relation discovery
from PubMed. Conf Proc IEEE Eng Med Biol Soc.1:5779-82 [2006]).

PubWindows*: allows to browse PubMed citations with MeSH terms. It allows easy set
up of RSS feeds based on subject searches and easy citation exporting in popular formats:
RIS/EndNote, BibTex, RDF, MODS, RefWorks. AVAILABILITY:
http://www.neurotransmitter.net/PubMed_browser.php?topheight=40


http://www.neurotransmitter.net/pubmed_browser.php?topheight=40

MEDSUM* : provides a simple way to count PubMed citations under different
categories like the time of publication, occurrence of MeSH terms, authors, journals and
other PubMed pre-defined subsets. AVAILABILITY: http://webtools.mf.uni-
1j.si/public/medsum.html

*Not studied in detail in the current analysis.

TOOLS THAT PROCESS THE CITATIONS TO EXTRACT BIOLOGICAL
ENTITIES AND THEIR RELATIONS, WITH OR WITHOUT GRAPHICAL
DISPLAY OF THE SUMMARY.

BiolE

The selected abstracts can be individually retrieved in text mode. There are also options
to view the frequency-statistics of search terms within the citations. This output would
have been more useful with appropriate links to the citations from the table that displays
the statistical details.

EBIMed

A "Fuzzy search" feature permits automatic recruitment of other terms that could be
similar to the query term. It is also possible to set a limit to the extent of similarity of
such terms to be recruited. One can look for the co-occurrence of two terms separated by
a predefined no. of terms with "proximity search". The tool enables the user to stress
(‘boost’) the importance of a specific query term. Another feature, ‘range searching’,
allows setting upper and lower limits for numeric values as well as certain text (like
author names etc).

EBIMed finds abstracts in the PubMed-way, analyses them and presents a complete
overview of associations between the biological entities found within the abstracts. The
types of entities are protein/gene names, cellular components, biological processes, drugs,
species and molecular functions. These entities are obtained from Uniprot, gene ontology
and different web applications of NCBI. The results, summary of co-localized terms or
hit-pairs, are displayed in a table-format. The first column contains the type of the
reference-entity, which is protein/gene by default but can be altered by user. Every row
displays one specific reference-entity in the first column and the co-localized entities in
following columns. Along with the specific entity/term in each cell, the number of
abstracts is shown and this number serves as a link to the corresponding source sentences
from the abstracts. The abstracts, MeSH terms used and the biomolecules mentioned in
each title/abstract, can be extracted. When using EBImed, we missed the ability to select
and save the citations as well as the history-based search refinements available in
PubMed. But the conceptual overview of the results is unique and very useful.

Whatizit



Whatizit is a sister application from EBI that can be useful in a wide variety of advanced
searches. This engine, which may also be accessed programmatically, can search specific
terms in molecular biology in given texts and link them to publicly available databases.

BioAsk (beta version)

BioAsk searches MEDLINE, categorizes the citations based on biological entities
identified within and provides a graphical output indicating the distribution and links of
results across different categories. There is a filtering utility to help the user to modify
the level of relevance for sorting. A unique feature of BioAsk is that it allows multiple
query inputs at a time. The tool also has links to different databases, and provides options
to export, print, email or permanently save articles of interest. The visualization tool
provides an easy and interactive representation of biological concepts based on the
sentence level occurrences of the bio-entities across the citations. But such useful display
of the results is limited to the top 500 hits only.

ALIBABA

ALIBABA (needs java 1.5 or higher) accepts query in the form of PubMed syntax as well
as uniprot IDs, interfaces with PubMed, analyses a set of retrieved abstracts and presents
the extracted information on biomedical objects, as well as their relationship, an easily
perceptible graphical format. The ‘confidence limit’ setting can be used to alter the
stringency of relationships between objects in the graph and hence the level of
complexity of the graph. Some of the other aspects represented in the results include
proteins or genes discussed in the context of diseases, mentions of drugs together with
diseases, and relations between diseases and tissues. The output includes links to the
Kyoto Encyclopedia of Genes and Genomes (KEGG) database. The program searches for
simple co-occurrences of terms in the same sentence and thereby establishes many
relations. Specific sentences that could have relevance to the user are displayed by the
tool. However, the tool does not currently consider relations between every possible pair
of objects. A unique time-saving feature of ALIBABA is that it can be started without a
browser from the user’s computer.

The default numbers that can be visualized is 20 but higher number of hits and unfiltered
searches slowed down the process. This could be because, unlike BioAsk that focuses on
broader grouping of bio-entitites, ALIBABA tries to reveal more number of specific
entities.

PubMed assistant

PubMed Assistant is a Java application (requires Java 1.4.2 or later versions, with web-
start) that interfaces with MEDLINE. PubMed assistant has several useful functions: (a)
One can select a few citations from the results and ask the tool to ‘auto-refine’ the query
based on these selections. (b) The MeSH terms and ‘chemicals’ (bio-molecules) are listed
for each citation selected. (c) Additional tools to enable quick and easy connections to
other frequently used applications. (d) A visual query editor However, the PubMed
assistant was slow. Another major disadvantage is that the tool, as of now, can handle a
maximum of 5000 hits only’



XplorMed

XplorMed is a server that allows query in the PubMed format, as a file or a database
entry. The tool can be useful to group abstracts based on the associations between the
words within them. The output will first show the PMIDs of the first 500 abstracts
categorized under 16 MeSH categories. One or more of these can be selected to explore
the relationships between different biological terms. The result will be a hierarchically
arranged list of the words; a word with highest association with other words, among the
first 500 citations, will appear on top of the list. One can click on required word for a
display of extracted sentences that contain the specific word.

Anne O'Tate

The tool organizes the results according to pre-defined categories. The categories include
the biological terms found in titles or abstracts, topics, journals, authors, publication years
and affiliations. One can obtain all the hits containing a specific item by clicking on it.
Navigation through the sub-categories helps to easily find citations relevant to specific

tOpiCS. (Smalheiser NR, Zhou W, Torvik VI. A tool to support user-driven summarization, drill-down and
browsing of PubMed search results. J Biomed Discov Collab. Feb 15;3(1):2 [2008])

PubFocus has a very flexible query system and provides statistical information mainly re-
lated to authors but can also indicate the NCI ontology and Gene Orthology term distribu-
tion across the citations. The tool was too slow to use with higher number of hits.

There are many other search tools with various specializations

PubWindows can be useful for MeSH based collection of citations in a specific broad
subject area.

We found several other tools with potential special applications but many of them
were either slow/non-responsive or didn’t have enough information for a new user.
LitMiner extracts, and performs statistical analysis of co-occurrence of annotated entities
(genes, compounds, disorders and tissues), from the abstracts retrieved in response to a
query using one of these entities.

A list of many other free, online biomedical text mining tools is available at different
websites. However, we were not able to access or use several of these programs due
to a) lack of proper user guide, b) they were too slow to respond or c) they were non-
responsive. Such tools included Hubmed, PubMed PubReMiner, Concept Link and
PubMed Gold.

HubMed (http://www.hubmed.org) has been created to provide an alternative interface to
the PubMed database that can be more efficient in literature search. It allows ranking and
visualization (touchpad) of relations among the selected articles. For some reason, the
tool didn’t function effectively, particularly the touchpad feature, when we tried. When
the tool is functional, one may be able to export citation data in multiple formats, receive
daily updates of publications in specific areas, access links to full text and other related
resources. It is also possible to retrieve data from formatted bibliography lists, navigate
citation links and store annotated metadata for articles of interest. The coverage seems to


http://www.hubmed.org/

be equal to PubMed; the search for the phrase “Transcription Initiation Site” yielded
3249 hits, same as in PubMed. Hubmed also allows same search term settings as
PubMed.

There is an option to refine the search terms. It displays the number of hits for every term
input by the user and allows deletion of any of them or addition of new terms, after every
search. But it lacks the robust operations that can be done with the ‘history’ option of the
PubMed. There is a history button in HubMed but it refers to records of full text link-outs
made by the user.

There is a function to help the user to identify important keywords in the abstracts: One
identifies ‘Gene Ontology’ terms and adds links from each term to the Gene Ontology,
UniProt and MEDLINEPIus respectively. The second filter adds links to the appropriate
Wikipedia pages (4lfred D. Eaton HubMed: a web-based biomedical literature search interface Nucleic
Acids Research, 2006, Vol. 34, Web Server issue W745-W747). HubMed also creates easy links to
some other important search engines.

FULL-TEXT SEARCH TOOLS:

Google Scholar (GS), Highwire Press (HWP), PubMed Central (PMC) and Scirus can ac-
cess the selected types of publications from different resources and scan the complete
documents rather than scanning only the title, abstract (when available), author, affili-
ation fields and the journal details. A Google powered and hosted search engine custom-
ized for life sciences, (brij.in) can also scan complete documents from different sources.

Paid search tools:

Except Scopus (Burnham, J.F., Scopus database: a review. Biomed Digit Libr. 3,1 [2006]), which
was providing free trial access earlier, we were unable to use the paid programs for this
comparative study. Such programs included Web of Science (Tomasulo P., Thread your way
through ISI’s Web of Science <http://www.webofscience.com>. Med Ref Serv Q. 20, 49-59 [2001]) and
Ovid (Fremer, E. & Larsson, B., SPIRS, WinSPIRS, and OVID: a question of free-text versus thesaurus
retrieval? Bull Med Libr Assoc. 85, 57-8 [1997]; Schoonbaert, D., SPIRS, WinSPIRS, and OVID: a
comparison of three MEDLINE-on-CD-ROM interfaces. Bull Med Libr Assoc. 84, 63-70 [1996]). A few
other studies (Bakkalbasi, N., Bauer, K., Glover, J., & Wang, L., Three options for citation tracking:
Google Scholar, Scopus and Web of Science. Biomed. Digit. Libr. 3, 7 [2006]; Falagas, M.E., Pitsouni,
E.I, Malietzis, G.A. & Pappas G. Comparison of PubMed, Scopus, Web of Science, and Google Scholar:
strengths and weaknesses. FASEB J. 22, 338-42 [2008]; De Groote, S.L., PubMed, Internet Grateful Med,
and Ovid: a comparison of three MEDLINE Internet interfaces. Med Ref Serv Q. 19:1-13 [2000],; Gall, C.
& Brahmi, F. A., Retrieval comparison of EndNote to search MEDLINE [Ovid and PubMed] versus

searching them directly. Med Ref Serv Q. 23, 25-32 [2004]) have compared certain aspects of some
of the paid tools.

OTHER DATABASES/SEARCH ENGINES RELATED TO
CLINICAL ACTIVITIES:



Allied and Complementary Medicine (AMED): The database covers a selection of
Jjournals in complementary (alternative) medicine, palliative care and other professions
allied to medicine. It is produced by the Health Care Information Service of the British
Library.

http://www.bl.uk/collections/health/amed.html

Can also accessed through: http://www.ovid.com/site/catalog/DataBase/12.jsp

BIOSIS: BIOSIS information solutions are provided by Thomson Scientific. They have
databases for finding life sciences information. More than 600,000 new entries are made
each year.

http://www.biosis.org/

CancerLit: An interface to PubMed provided by the National Cancer Institute of USA.
http://www.cancer.gov/search/search _cancertopics.aspx

CAMbase: It allows easy search of literature of Complementary and Alternative
Medicine (CAM) in different ressources.
http://cambase.dmz.uni-wh.de/opencam/start _en.html

Cochrane Central Register of Controlled Trials (CENTRAL): contains approx.
500,000 records towards “independent evidence to inform healthcare decision-making”
(from Cochrane and other systematic reviews, clinical trials etc).
http://www.mrw.interscience.wiley.com/cochrane/cochrane clcentral articles fs.html

Cumulative Index to Nursing and Allied Health (CINAHL): This database covers
nursing and allied health.
http://www.cinahl.com/prodsvcs/prodsvcs.htm

EMBASE: This is a gateway for pharmacological, biomedical literature (more than 18
million records)
http://www.embase.com/

metaRegister of Controlled Trials (mRCT): metaRegister of Controlled Trials aims
to promote the availability and exchange of information about randomised controlled
trials in all areas of healthcare.

http://www.controlled-trials.com/mrct/

An international database that combines registers of information about ongoing and some
completed registers of controlled trials throughout the world. This mRCT is not
comprehensive in itself but has links to other sites.
http://www.lib.gla.ac.uk/Resources/Databases/metaregister.shtml

National Research Register (NRR) Archive: A searchable copy of the records that
were earlier in the National Research Register (NRR) Projects Database; created from the
final issue of the NRR published in October 2007 (records collected up to September
2007). NRR had a public, searchable list of research activity in the UK funded by, or of
interest to, the National Health Service.

Introduction: https://portal.nihr.ac.uk/Pages/NRR Archive.aspx#what


http://www.lib.gla.ac.uk/Resources/Databases/metaregister.shtml
http://www.controlled-trials.com/mrct/
http://www.embase.com/
http://www.cinahl.com/prodsvcs/prodsvcs.htm
http://www.mrw.interscience.wiley.com/cochrane/cochrane_clcentral_articles_fs.html
http://cambase.dmz.uni-wh.de/opencam/start_en.html
http://www.cancer.gov/search/search_cancertopics.aspx
http://www.biosis.org/
http://www.ovid.com/site/catalog/DataBase/12.jsp
http://www.bl.uk/collections/health/amed.html

Search page: https://portal.nihr.ac.uk/Pages/NRR ArchiveSearch.aspx

A compilation of major tools and their features are available at:

http://myuminfo.umanitoba.ca/index.asp?sec=857&too=100&dat=7/3/2007 &sta=3 &wee
=1&eve=8&npa=12437

http://biocreative.sourceforge.net/bionlp tools links.html

LIST OF OTHER INFORMATION RETRIEVAL TOOLS:

PAID:

1. NextBio is a paid web-based data search engine.
URL: http://www.nextbio.com/b/home/home.nb

2. OvidSP and other paid tools from Ovid.
URL: http://www.ovid.com/site/products/tools/index.jsp?top=2&mid=3&bottom=8

FREE:

3. LitMiner extracts, and performs statistical analysis of co-occurrence of annotated
entities, from the abstracts retrieved in response to a query using one of these entities.
URL: http://andromeda.gsf.de/litminer?choice=home

4. Textpresso is an organism specific literature search tool that enables the user to search for
one or a combination of categories of biological concepts and classes, and/or keywords
within an entire literature.

URL: http://www.textpresso.org/

5. Pubgene can retrieve associate information on genes, proteins, biological terms [chemicals
(based on Pubmed chemicals), molecular processes, biological functions and cellular
components) based on GO & diseases (based on MeSH)].

URL: http://www.pubgene.org/

6. iHOP (information hyperlinked over proteins) (Hoffmann, R., Valencia, A. A Gene Network for
Navigating the Literature. Nature Genetics 36, 664 [2004]), which allows searching the literature
with a gene name and extracts the related biological information.

URL.: http://www.ihop-net.org/UniPub/iHOP/
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http://myuminfo.umanitoba.ca/index.asp?sec=857&too=100&dat=7/3/2007&sta=3&wee=1&eve=8&npa=12437
http://myuminfo.umanitoba.ca/index.asp?sec=857&too=100&dat=7/3/2007&sta=3&wee=1&eve=8&npa=12437
https://portal.nihr.ac.uk/Pages/NRRArchiveSearch.aspx

7. iProLink (integrated Protein Literature, INformation and Knowledge) (iProLINK: an
integrated protein resource for literature mining. Hu ZZ, Mani I, Hermoso V, Liu H, Wu CH. Comput Biol
Chem. 2004 Dec,28(5-6):409-16) tries to provide curated data sources for text mining research
in the areas of bibliography mapping, annotation extraction, protein named entity
recognition, and protein ontology development. It provides multiple start options and
provides easy links to existing information.

URL.: http://pir.georgetown.edu/iprolink/

8. Chilibot can search PubMed abstracts for specific relationships between proteins,
genes, or keywords. It can also show the results as a graph.

URL: http://www.chilibot.net/

9. Bitola is a biomedical discovery support system that aims assist the biomedical researchers to
detect potential relations between biomedical concepts (currently contains MeSH and HUGO,
the Human Genome Organisation, http://www.hugo-international.org/).

URL: http://www.mf.uni-lj.si/bitola/

10. G2D (candidate Genes to [2] inherited Diseases) is a platform that allows searching
human genomic regions for genes related to an inherited diseases.

URL: http://www.ogic.ca/projects/g2d_2/

11. Prolinks is a collection of inference methods for predicting functional linkages
between proteins with search options.

URL: http://128.97.39.94/cgi-bin/functionator/pronav

12. STRING is a database and tool for the retrieval of direct and indirect protein-
protein interactions associations derived from genomic context, high-throughput
experiments, (conserved) co-expression and previous knowledge.

URL: http://string.embl.de/

13: eBiosci is a portal general biological information, including news, career, gene, drug
discovery etc.

URL: http://www.bioportfolio.com/ (link non-functional occasionally)

14. PubReMiner: PubReMiner can query pubmed with the query, retrieve citations and
generate frequency tables based on journals, authors, words in T/A, MeSH headings etc.
But we haven’t been able to use this tool successfully, except for gene name search.

URL.: http://bioinfo.amc.uva.nl/human-genetics/pubreminer/

15. PreBIND: Supposed to be searching for a protein or PMID.
URL: http://prebind.bind.ca/ - not accessible/functional

Several gene information analysis tools related to microarray are offered by the
Genomics and Bioinformatics group of NCI, NIH: http://discover.nci.nih.gov/tools.jsp
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SpliceCenter - to check the impact of gene splice variation on common molecular biology
technologies including RT-PCR, RNAIi, expression microarrays, and peptide-based
assays.

CIMminer - to generates color-coded Clustered Image Maps (CIMs) (“heat maps”™)
representing gene expression profiles & other similar high-dimensional data sets.
LeFEminer - to interpret gene microarray data

AffyProbeMiner - to re-define chip definition files (CDFs) for Affymetrix chips in view
of the most recent genomic sequence information.

SpliceMiner -for an intuitive non-redundant display of splice variants

CellMiner - for molecular profile information on the NCI 60 human cancer cell lines and
the DU145/RCO0.1 prostate cancer cell line pair.

AbMiner - for information on antibodies screened specificity against the NCI-60 cancer
cell lines.

MatchMiner — to translate gene identifier types for large number of genes (GenBank
accession numbers, IMAGE clone IDs, common gene names, HUGO names, gene
symbols, UniGene clusters, etc)

GoMiner —to obtain gene ontology information after microarray

High-Throughput GoMiner —for automatic analysis of multiple microarrays and
integrate results across all of the microarrays.

SmudgeMiner — to highlight regional biases and other artifacts on Affymetrix and other
microarrays to enable quality assessment.

MedMiner — to search and organize the biomedical literature on genes, gene-gene
relationships, and gene-drug relationships.

We have only provided an indicative list of the bio-literature search tools of general and
specialized nature.
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