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What is text mining?
Text mining is the process of discovering and extracting knowledge from
unstructured data. This comprises three main activities:

« Information retrieval to gather relevant texts

« Information Extraction to identify and extract entities, facts and relation-
ships between them

« Data mining to find associations among the pieces of information
extracted from many different texts

In short, text mining can help make the implicit information in your
documents more explicit, saving your organisation time and effort. Take a
look at the sample text mining applications in this booklet and we hope you
will soon see that there is more to text mining than simple search.

What is NaCTeM?

The National Centre of Text Mining started out as the world’s first publicly
funded centre for the development of tools and services to support the UK
academic community. Building upon what is now the largest active text
mining research group in the UK, NaCTeM draws upon decades worth of
experience and commitment to provide dedicated infrastructure and
support to its core communities. Recently NaCTeM has opened up these
opportunities to the industrial market, leveraging our world class research
and dedication to quality service provision. Don't just take our word for it;
take a look at our list of clients on the next page.



Major Clients and Funders:

Arthritis Research Campaign Astrazeneca

British Heart Foundation EPPI - Centre

Cancer Research UK Manchester Biomedical Research Centre
Chief Scientist Office Nature Publishing Group

Department of Health- NIHR Pfizer

Medical Research Council
Wellcome Trust

“Over the last couple of years, scientists at Pfizer’s UK research site in Sandwich have been
making use of the text mining tools and services developed by NaCTeM. One such tool,
which has proven to be valuable, is TerMine, an automatic multi-word term recognition
tool that has been used at Pfizer to enrich the labour intensive process of building
dictionaries used for text mining. [...]

Pfizer and NaCTeM have also been collaborating on a project called DECA (Disease
Extraction with Concept Association) to extract associations between concepts in the
biomedical domain such as diseases and symptoms from collections of biomedical texts
(e.g. Medline). The aim of this project is to combine the strengths of the NaCTeM text
mining tools, Kleio and FACTA to create an efficient search for associations between
biomedical concepts. Also, a considerable amount of research is being applied to the
challenge of lexical disambiguation of the biomedical terms. Pfizer values highly the
world-class quality of the linguistic and semantic extraction skills and methodologies
being developed and practised at NaCTeM which is located in the highly appropriate
setting of the Manchester Centre for Integrative Systems Biology.”

lan Harrow, Senior Principal Scientist, Pfizer
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biotechnology and biological
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Engineering and Physical Sciences
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For more quotes from our user communities visit

http://www.nactem.ac.uk/comments




TerMine - Keyword Discovery Service

TerMine is a tool that automatically detects and extracts multi-word technical
terms from text. The statistical techniques used allow for the scoring of these
terms by importance in the document letting you create a ranked list. This is
useful for applications such as key concept detection for enhancing metadata,
building ontologies, enhancing other text mining components and even for
the creation of an enhanced version of tag clouds.

Diabetes induces changes in the structural , biochemical , electrical , and contractile
properties of skeletal muscles. Neuropeptide Y ( NPY ) administered lonalht a2n indins
angiogenesis in a rat ischemic limb model and restore the contractile fur|Rank | Term Score
muscle. The effects of NPY on the contractile characteristics of limb sk [ 1][contractile property 3
examined in streptozotocin-induced diabetic rats. Rats were treated wit gastrocnemius tetanic tension
control groups ) or NPY-containing pellets ( 1 mg of NPY/pellet , 14 day production capacity 2.321928
| 3 |contracti|e characteristic | 2
| 3 |rat ischemic limb model | 2
soleus speed-related contractile 2
property
fast-twitch gastrocnemius medial >
{ - WiF f muscle
on soleus speed-related contractile properties , restoring its contraction 3[skeletal muscle 2
Diabetes significantly reduced gastrocnemius medials tetanic tension , I - - -
gastrocnemius medial tetanic >
tension
9 |repetitive tetanic stimulation |1 .584962
results suggest that NPY administered locally tends to normalize muscle 9|muscle contractile property 1584962
improve fatigue resistance of skeletal muscles in streptozotocin di o streptozotocin-induced diabetic | 584962
Screenshots from the TerMine web demonstrator, available at il —
http://www.nactem.ac.uk/software/termine 9 rat hind limb 1.584962
| 9|diabetic npy group 1.584962
| 985-hz fusion frequency 1.584962
| 9llocal npy action |1.584962

Improve the Access to Your Content
Describe your documents or populate ontologies
using important terms, automatically detected. Use
new ways of searching your content and to filter
out irrelevant material.

Enhance your Existing Search Strategy
Automatically discover related concepts to your
original search and use them to extend your query
and identify important content you may have other-
wise overlooked.

Profiling and Recommendation Engine
Automatically identify the interests of a reader
based upon the concepts most significant to their
choice of content. Present the reader with any new
content they may otherwise have missed.



AcroMine - Acronym Disambiguation & Lookup
AcroMine finds expanded forms of acronyms from a database of those
previously used by authors in a designated repository. The suite of tools
comprises the acronym discovery component, an acronym expansion tool to
list all known complete forms and a disambiguation tool for predicting the
correct form based upon the surrounding context.

Acromine Disambiguation

R Annotated text
rnnym.‘ER
Falfon: | The purpose of this funding opportunity announcement (formycin A
(FOA)) is to promote the systematic study of the biology of estrogen
Qutput © Table O Detal receptor (ER}-negative human breast cancers, the characterization
of their molecular features, the signaling pathways and networks that

support their growith, as well as to identify differences in the biology
of estrogen receptor (ER)-negative breast tumors among racial and
ethnic groups The information will be crucial in developing early

poromym fFuiforn —— [Frealsince] detection and intervention strategies This initiative will support

After using this service, please complete a questionnaire.

Found 87 definitions

esrogen ecestor s o7s | Studies on: the basic biology of estrogen receptor (ER)-negative
breast cancers and delineation of differences that exist between

Endopasmic el a8 1988} estrogen receptor (ER)-positive and estrogen receptor

emergency room a» 1e7s | (ERJ-negative breast cancers; the identification of the subtypes or

[— 165 1ose | Neterogeneity that exist within estrogen receptor (ER}-negative

breast cancers; and the determination of whether the biology of

33 3 33 3 3 3 3

siradiol recepor 108191 estrogen receptor (ER)-negative breast tumors differs across racial

receptor alpna g3 1997 | and ethnic groups.In order to address these goals, the National

S —— s5 1o | Cancer Institute (NCI) solicits applications from collaborative teams
of interdisciplinary investigators focused on characterizing the

receptors for estrogen #® 19 | biologic drivers, including genetic, epigenetic, molecular, and

enythromycin = 1o | cellular factors, of estrogen receptor (ER)-negative human breast
cancer development and progression.

Screenshots from the AcroMine Found abbreviations

web demonstrator, available at

FOA formycin A global
ER estrogen receptor local
NCI Mational Cancer Institute local

Expand Context Sensitive Acronyms
Acronyms are often shared by multiple concepts.
AcroMine uses the context around an acronym to
predict the most likely expanded form, making it
ideal for working in interdisciplinary collections.

Enhance Tool Performance

Achieve better search results in other tools by
automatically searching across multiple forms of an
acronym with a single query. Filter out documents
containing the acronym with alternate meanings.



FACTA - Find Associated Concepts with Text Analysis

FACTA is a tool that helps discover associations between biomedical concepts
contained in MEDLINE articles. It allows the user to provide a flexible query (e.g.
keywords or boolean combinations of concepts) and retrievesthe documents that
match and the associations between the query term and concepts in a highly
interactive manner. Snippets of information from MEDLINE provide evidence of
these associations providing an additional level of context to your results.

FACTA

[nicotine | (Find Relevant Concepts | [ Search MEDLINE |

[ GenefProtein M Disease [ Symptom FlDrug ClEnzyme 0 Compound

Query: nicotine
21,172 document(s) hitin 18,511,090 MEDLINE articles {0.03 seconds). Excerpts (click to show).

Concepts found in the documents ranked by [ Frequency | Pointwise Mutual Information | Freq. *
P Y [Frequency | Pointwise Mutual Information | Ered. "0 0\ of smoking cessation: potentially risky effects on prescribed medications.
Human Gene/Protein Disease Symptal .. Careful monitoring is recommended for other CYP1A2 metabolised drugs, including those for hypertension and
isease. ... Because the effect on hepatic microsomal enzymes is not related to the nicotine
inicotinic acetylcholine receptor i
hicotinic acetvicholine receptor 1299 nicoline addiction 1045 L component of tobacco, nicotine replacerment will not alter the effect. .
muscarinic receptor 206 addiction 788 seizures PMID: 19490292 Journal of clinical nursing 2009 Jun
acetylcholine receptor 192 (& |depression 616 | |anesthesia . . . . )
|i sepresoen g | The role of the AT4 and cholinergic systems in the Nucleus Basalis Magnocellularis (NBM): effects
acetylcholinesterase 174|8)| [cancer 435/@| |nausea on spatial memory.
CYP2AB 165 Alzheimer's disease 374 |ana|ge5|a ... For example, one of the best known cognitive disorders, Alzheimer's disease (AD), is treated with
- - - | cholinergic-directed drugs, and post-mortem studies of AD patient brains show neurodegenerative devastation in
ftyrosine hydroxylase 146 |schizophrenia 370 M-M cholinergic areas of the brain. ... Nicotine treatment reversed these impairments whereas carbachol did not.
neuronal nicotinic acetylcholine receptor| 141 tobacco dependence || 331 aditation PMID:19328191 Brain Res. 2009 May 26
vasopressin B/ |lung cancer 118 |remor
pesopfessin A0 |i fund Cencer i = Drugs of abuse that mediate advanced glycation end product formation: a chemical link to disease
substance P 133 alcoholism 297 vomiting pathology.
ATP 129 hypertension 240 insomnia Nicotine and methamphetamine are frequently abused in modern society, despite the increasing evidence of their
3 addictive, , and toxic effects. ... For example, nicotine and methamphetamine share a
ACTH 124 drug addiction 212 hunger common structural feature, a secondary amine, suggesting that these molecules could possess similar (or
insulin 122 substance abuse 190 headache analogous) in vivo reactivity. .. Many of the pathological components of diabetes, atherosclerosis, cancer, macular
o i i tﬁnm and even the normal aging process are attributable to AGEs and their potential
CA1 118 [Parkinson's disease 184 dizziness
=3 = for aggregate inthe
PMID:19275211 Acc. Chem. Res. 2009 May 19
Auto hagy protects neuron from Abeta-induced cytotoxici
Screenshots from the FACTA service, ava||ab|e at of beta-amyloid peptide has been reponed to be a major cause of Alzheimer disease
(AD) and large numbers of autophagic vacuoles accumulate in the brain of AD patient. ... On the other hand, nicotine
. (NAChR agonist) enhanced the autophagic process and also inhibited cell death following Abeta application. In
http//WWW na Cte m.ac.u k/SOftwa re/fa Cta/ addition, nicotine but not alpha-BTX increased primary hippocampal neuronal survival following Abeta treatment. ..
Confocal double-staining imaging shows that nicotine treatment in the presence of Abeta enhanced the

Explore an Overview of Your Content

Concepts closely correlated with your query appear in
tabular form, categorized into semantically typed
columns including proteins, diseases and symptoms,
allowing you to gain a quick overview of the associations.

Intuitively Navigate to Related Concepts
Users can navigate through the listed concepts to either
enhance and filter their original query or to examine
sections of the documents that show the associations.
This flexibity allows users to control the query, whilst
being supported by the system.

Easily Uncover Indirect Associations

One of the latest updates to FACTA is the ability to
investigate potential indirect links between concepts.
Ideal for hypothesis generation the new technology
provides confidence scores for the detected relationships.



KLEIO - Semantic Search of Repositories

KLEIO offers a more convenient and intuitive tool for browsing document repositories
by using textual and metadata search. It integrates various text mining components to
offer textual and metadata search and enhanced functionality in terms of acronym
expansion and interactive ranking. KLEIO draws upon a number of core technologies
from NaCTEM's tool and resource collection to further enhance the automated
detection and markup of semantic entities such as proteins and genes.

New Search Kleio IPROTEINica! I[ Search |
,,,,,,,,,,,,,,,,,, ) = ; p
NaCTel Services Sortby: @ Date O Score [¥]Show articles with abstracts only
Termine
Acromine
CheshirefTermine Search Results: 195
Medie
Info-Pubmed P KLEIO
Facets: PubMedID: 7495508
Current Query String: PublicationType(100+ DISEASE(40+] Title: [T RERENY activates but fails to produce an increase in human immunodeficiency virus
[] PROTEIN: cat MeshHeading(100+] SYMPTOWM{0} gene expression in stably transfected human cells.
PROTEIN{100+ ORGAN(50+|
Sort by: GENE(100+) DIAG PROC(4) Abstract:
® Date O S METABOLITE(30+) THERAPEUTIC]  \We have investigated the differential effects of MIENTEMEEM(UN) and iGrizing radiatian (R) on hlfian immunodeficienc
ate = ocom virus type 1 (HIV) and B5jlR expression in HiVeat/HeLa cells. This cell line harbars integrated copies of the
Show articles with abstracts only : (2af) gene under control of the HIV promoter. Both UV and [ increased the binding of nuclear proteins to
” an oligonucleotide spanning the HIV enhancer region nuclear factor kappa B sites, but only UV increased HiVcat
Articles: 41 -- 50 of 195 steady-state FRNA and activity. By comparison, transcription of the cellular c-jun gene increased after both types of
but UV was at least 5-fold more effective than [ despite the fact that protein binding to an activator protein 1

First Previous Next Last ollgonuclenhde increased similarly after both UV and [ The lack of HIVcat transcriptional response after [ does not

appear to be the result of the repressor binding to upstream promoter elements since cells stably transfected with different
123458783101112131415 HIV promoter deletions showed a lack of response to [ distinguishable from that nfthe |ntacl prummer While our findings
indicate no correlation between |ncreased binding of iption factors to and i
- E aphyl L L
g“:-,l:,ioil;,l,e:|‘:‘?::::i,[,)a,’,L‘f;:-';_l of Staphylog expression of these genes after (B , we did observe major differences in how UV and affecwd chromatln structure.
Uournal: FEMS Microbiol. Lett. 1998;168(2):2 UV pi glnhal t ‘decondensation, whereas F did not, as seen in the microscope and determined
... acetyl transferase (cat) "ans,;ripﬁu'na| fusions by the | ptibility of ch in to dlgesnon (ABSTRACT TRUNCATED AT 250 WORDS)
PubMedID 3835033 - View Abstract .
Date: 19981175 Score:8.064 Lagand:

[GENEGFPROTEIN METABOLITE ORGAN SYMPTOM or DISEASE

Acronym

2. An upstream sequence element requirel

he Serratia marcescens extracellular nucl

floumal:J. Bacterl) 199%;,:30(22) BOB47 ke Journal: Biochemistry 1995,34(48) 1576875
PuhMedID 9311671 - View Abstract Author(s): Valerie K, Laster WS, Kirkham JC, Kuemmerle NB
Date: 19981101 Score- 5.376 Mesh Heading(s): showHide the rest

Chloramphenicol O-Acetyltransferase, Chloramphenical O-Acetyltransferase -- genetics, Chromatin, Chramatin -
chemistry, Chromatin -- radiation effects, DNA, Viral, DNA, Viral - metabolism, Gene Expression R Regulatlnn Viral, Gene

Expression Regulation, Viral -- radiation_ eﬁect HIV

Screenshots from the KLEIO service, available at | N erttes: o nuclesse
NE type: PROTEIN

http://www.nactem.ac.uk/software/kleio/ Accsssion Number: AMSTW2 AERS4, Q3AITS PELCD, ABZICI STAAT, AIUNA YERPE, MVRXI PSEUS,

Reduce Noisy Results with Entity Search
With each entity having a semantic type associated with
it searching becomes much easier, particularly for
ambiguous examples. A search for ‘CAT’ returns ~66,000
articles, whereas a search for ‘PROTEIN:CAT’ returns the
much more manageable results (e.g. 195).

Navigate and Link to External Databases
KLEIO draws upon information from a number of
external resources, including SwissProt, KEGG, DrugBank
amongst others. This enables fast lookup by known
identifiers and efficient linking to external resources.

Filter Results with Faceted Search

Build your query by selecting semantic entities and
narrow down the results with every new query. This
saves you time by prompting the user with
suggested means of navigating the results based
upon the context that interests them most.



MEDIE - Semantic Fact Retrieval

MEDIE is an intelligent search engine for finding biological events from MEDLINE
and discovering interactions between biomedical entities. The service uses
advanced natural language processing technologies and a novel search engine for
the accurate retrieval of concepts. It identifies sentence level biological
relationships and map relevant facts to queries presented by the user. MEDIE
moves away from simple correlations between objects to discover the underlying
relationship regardless of the descriptive text surrounding the core fact.

sobecr IO obea

advanced search

Resuilts 1-10 for ps3 activate 0.20 seconds (searched 0.12% of Medline.

» show query

Sortby ORank ODate
sentence | article | table show | 10resuts v|  subject [ BBjECt gene d SR | verb [T
show next » I_Imm I_I

advanced search
_—r . " : Results 1-10 for p53 activaty 0.20 seconds (searched 0.12% of Medlins

1. Estrogen inhibits ATR signaling to cell cycle checkpoints and DNA repair_sx. show query = ¢

Al Pedram, Mahnaz Razand, Albert J Evinger, Eva Lee, Ells R Levin, pp. 3374-89, Volume 20, Issue 14, Molecular biology

Bortby ORank O Date

We find that in ESTGUEIEEEpTN(ER) SpositiveNIISIIININERIIS , U or ionizing radiation and h

phosphorylation of endogenous p53 and Chk1 . sentence | article | tible show|10resuts |  subject M OBJEE gene disease
show next »

2. A crucial role for adipose tissue p53 in the regulation of insulin resistance. sxm.
Tohru Minamino, Masayuki Orimo, Iopei Shimizu, Takeshige Kunieda, Masataka Yokoyama, Takashi o, Aika Nojima, Akira I

Issei Komuro, ph. 10827, Volume 15, Issue 9, Nature medicine, 2008 [PMID:19718037] title
Conversely, upregulation of p53 in adipose tissue EENERR] anlinflammatory response that led 1o ineul Estrogen inhibits ATR signaling to cell cycle nd DA | ATR-dependent
lEpa .ot endogenous p53 and Chk1

3. The tumor suppressor p53 requlates polarity of self-renewing divisions in mammar | | A crucial role for adipose tissue p53 in the requlation of insulin ion of p53 in
Angelo Cicalese, Giuseppina Bonizz), Cristina E Pasi, Mario Faretta, Simona Ronzoni, Barbara Giulini, Cathrin Erisken, Sav. | | [esistance » adipose tissue
1083-85, Volume 138, Issue 6, Cell, 2009 [PMID:19766563]

The tumor suppressor p53 requlates polari loss of p53
These data demonstrate that p53 regulates polarity of cell division in mammary SCs and suggest thai divisions In marmmary ster cells. oot
88 |, contributing to tumor growth PARYylation the connect tion between cancer and 53
Ty {2,
. . isa e aerobic exercise o ang SOV SKGIEfEl |,
Screenshots from the MEDIE service, available at e

. Recent natural selection identifies a genetic variant in a requlatory et - s e
. h: I accelerate
http://www.nactem.ac.uk/software/medie/ Subun ofprotein phosphatase 2A hat sssociates wih afered |53yt SR ‘

ca

Discover Direct Relationships in Content
Search for evidence in the literature, not just documents
sharing keywords. The simple search interface allows for a
combination of subject, verb and object e.g. ‘p53 activate’
(see above) and presents the user with documents detail-
ing interactions where P53 activates another entity.

Filter Results by Document Section
View the original evidence as sentences or in a tabular
form sorting your results. Filter your results further by
only showing those appearing in specific sections of
the document such as results or methodology.

Broaden your Search Horizons

Automatically expand your query by using our built-in
ontology. For example activate as a verb can be
expanded to find relationships defined as induce,
enhance, promote or up-regulate.



ASSERT - Supporting Systematic Reviews

Literature surveys have become the first port of call in most modern research,
however, increasing problems of information overload and overlook due to the
amount of literature can often lead to incomplete surveys. ASSERT solves this
problem through a combination of text mining techniques designed to assist
each stage of the formal systematic review, helping users to find the information
they need, even in cases where it is difficult to define the scope at the outset.

Home Set Manage Home _Set Manager

[Cluster results for: 'diabetes’ . Results 1 to 20 of 5298
@)1 [Markas Viewed || Disbetes - Treatments | [ Commit changes oq““:gs:ls’mm:ﬁeg? FIRST PREVIOUS
Exp | Summ O V1] Urinary in diabetes and CKD. - 18448586 mclnd?themmlqmﬂcant 1: O [v?] Role of AGES in diabetic nephmpgthy 18473844
[myee Diabetes] (4) | Ep | Summ. e [V?] High-density single nucleotide I ide linkage scan for i{;ﬂ.%‘:c?;urﬂe;isytg 2: O V2] Relationship between p R s
{in Diabetic Rats] (14) | Exp | Summ qenes for diabetic intype/iidiabstas Wiscordant sibpalr below along with the
[Foot Ulcers] (12) | Exp | Summ  approach. - 18559660 assomate%rs:c-:(x;g. scorein 3: O [V?] WMM

[And Wornen] (14) | Exp | Surnm [ pvi] The kallikrein-kinin syster in diabetic retinopathy: lessons for the kidney. - 18272958
[In The Diabetic Mice] (8) | Exp |

Search was expandedto 4 C [V?] Agents in development for the treatment of diabetic
[ [v?] The kidney in diabetes: dynamic pathways of injury and repair. The Camillo Golgi nephropathy. - 18764722

lude:

summ o Lacture 2007, - 18528679 diabetic retinopathy (50)  5: O [V?] Cardi disease in patients with diabetic - 18781960
[The Prevalence Of Diabetes In] diabetic nephropathy (43)  6: O [V?] [The f organ specific substrates in kidney disease in a diabetic

Eemr O (vl disease in patients with diabetic - 18781960 B (‘1’6(’ L easena diabetic
[Neuropathy And] (B) | Exp | Summ O [v?] Diabetic retinopathy is with pulse wave velocity, not with the renal disease (8) 7: O [V?] Four years incidence nf dlaheﬁc retinopathy and effective factors on its
[Oxidative Stress In] (9) | Exp | index of pulse waveform. - 18439284 insulin resistance (6) progression in type II diabetes. - 1
Summ O [VE] Four years incidence of diabetic and effective factors on its in | blood glucose level (5)  8: O [V?] Role of advanced g] x;a_ﬂ_qn gm products (AGEs) and oxidative stress in
dmhmgmtmxmhp

[0f Diabetics] (8) | Exp | Summ  type Il diabetes. - 18609477 end-stage renal disease (5) = 13473346_

{Metabolic Syndrome] (8) | Em | ] [VE] Role of advanced glycation end products (AGEs) and oxidative stress in diabstic
summ retinopathy. - 18473846

O [v?] [The use of organ specific substrates in kidney disease in a diabetic patient] - 1863067

[0f Pregnancy] (8) | Exp | Summ

tereased Expression 0 @) 18 | [ [v9) Do inflammatory ctokine genes confer ty to diabetic Summary of:
nephropathy? - 18670406 Dy [ d
[Cardiovascular Complications] (10) _DL\/;LT\Ih_ : T : . T ocuments Processed: 111 -
| Exp | Summ ve(ino[ a(]h InE(’E Z’g‘;ﬁaée(eszga’g";;“a using urine digsticks and diabefic « In the diabetic neuropathy group patients with preproliferative ( median = 0.01 ; range = 0.008-0.017 ) or
. pathy in typ: - - - -
[On Heart Failure] Exp | Summ roliferative retinopait median = range = - ad significant = igher
| | - - lif hy d 0011 0.007-0.015 ) had ficantly ( P= 0.001 ) highe
[Hypertension 01 () | Exp | Summ v?] in patients with diabetic - 18463423 enolase mMRNA compared to patients with background retinopathy ( media = 0.004 ; range =
O [v2] Lack of knowledge of g tients with diabeti 0.0025.0 0092
hmeny Persgz;vr:‘"h] ® 16w renn:! at]h a\:mimgu;vze ge ol glyco n patients with dabellc . \n‘me kldng@KK pneumomaeas;tggzpeztesgzrgoiw in healthy mice but in diabetic mice E. coli
Deprassion ls Associated Wil (4) 1 [ve] of the kidneys in a diabetic patient] - 18630835 « Gestational diabetes made up 80 % of the diabetes cases among women born in AsiafAfrica ( 13 % of
IIExp]Eurmim O [v?] Increased serum pigment epitheliur-derived factor levels in type 1 diabetic patients wit type 2 and 5 % of type 1) and 48 % of the cases among wornen born in Noway ( 6 % were type 2 and
{In Children And Adolescents] (4) | giabetic retinopathy. - 18455830 45 % were type 1
Exp | Summ + The degrees of GA levels and HbAc levels correlated with maximum and mean blood glucose levels in
patients with type 1 and type 2 diabetes
+ CONCLUSIONS : Cs of green leafy and fruit was with & lower hazard
. of diabetes , whereas consumption of fruit juices may be associated with an increased hazard among
Screenshots of the ASSERT tool available at omen
f + These findings demonstrate that repeated oral administration of ranirestat reduces sorbitol accumulation
. and improves MNCV in STZ-diabetic rats , indicating that ranirestat is an agent for the management of
http://www.nactem.ac.uk/software/ASSERT/ end Imoroves MNCY n STZdebel
. . + The odds ratio of having diabetes or CAD with BAC is 4.3 and 3 6 times greater than the odds of having
. ese diseases without
ABOVE: Document Clusterin hese o BAC
N + CONCLUSION : This study found that diabetes was associated with a close to 40 % increase in mortality
To P- RI G HT' Q uery Expa nsion within the first § vears following breast cancer , which was similar to that seen in women with diabetes
without breast cancer
. H H H + When analyzed by year of delivery , the rate of development of diabetes was higher among the latest
BOTTOM-RIGHT: Multi-document Summarization

subcohort of women with gestational diabetes ( delivery during 1999-2001 ) than among the earliest
subcohort { delivery during 1995 or 1996 ) { 16 % by 4.7 years after delivery v

Move Towards Systematic Reviews

Save time and effort by using the guidelines for
systematic review, as used by EPPI-Centre. Store results
for later use, or remove them from the future queries
entirely as part of this integrated framework for
performing reviews.

Explore Contextual Clusters of Documents

Make handling large result sets easier by browsing the auto-
matically generated clusters of relevant content with human
readable, descriptive labels. Focus in on content of interest
or branch out to find more content containing similar topics.

Expand or Summarise Your Search Results
Truly explore a large collection of literature by zooming
in and out the content through our query expansion and
summarization tools. Allow your search to shift its focus
to bring in all of the relevant literature, whilst keeping a
clear sight of the overall aims of your review.



Text Mining Integration Case Study

PathText - Enriching Pathway Models with Evidence
To allow knowledge discovery, we integrate text mining techniques with pathways which store
biological knowledge. Pathway construction is currently manual and relies on literature.
PathText bridges pathway editors, visualisation interfaces and text mining systems to provide
evidence from literature and to facilitate knowledge discovery. This case study combines the
MEDIE and KLEIO services in addition to technologies such as the Systems Biology Markup
Language, graphical notations and the CellDesigner program with transparent, underlying
interfaces to the text mining tools at NaCTeM and Tokyo, to bridge the gap between two previ-
ously incompatible forms.

This case study shows how our text mining services can be integrated into your software,
providing transparent solutions to meet the technology support needs of the information age.

#PathText

Search resuits for Model: oda_cellcycle_ver1 Node: re32 : TRANSPOI

Manual Annotations (2) | Medie Search Resalts (50) | About PathText

Medie Search Results
JEEIEIEE - (0] e

of i gene induces S-phase arrest in human colorectal cancer cells.
Annotation: Furthermore, Ad-SSAT was shown 1in HT-29 and Lovo cells.
Publication: Oncology reports 2008 Nov , 20 § 1229-35 - H Sun, B Liu, W Wang, GS Jiang, W Li, YP Yang, CX Xu, YF Yan, XX Liu - 18949426

E2F - at the crossroads of lfe and desth,
Annotation: 5 DRb, mainly by regulating members of the E2F-transcription-factor family.
Pubtcation: Trands n ool Tiology 2008 Nov 1811 528.35 - Poioge, b Gnsoer - 18805005

C6 cells in rats after preliminary exposure to neuropeptides and an MAPK inhibitor.
Annotation: In vitro studies mmw-  PO9BOSI i and E2F1 and Myc-Max.
Publication: Neuroscience and behavioral physiology 2008 Nov , 38 9 913-6 - TS Tenchev, IR Panov - 18975108

AP 1ovaranpransion inciShese Viabie call denioty [ bmteivcutfures of Chinsas hamistac ovary calls;
Annotation: cell i E2F-1 were isolated that densities 20 % higher than control cell lines and continued proliferation for an additional day in batch culture
Publcaton: Journalof iotechnolagy 2008 Nov 25, 136 3.4 103-6 - 85 Majrs, N Arden, GA Oyier, GG Chiang, NE Pederson, M Betenbaugh - 1877674

Coll cycle activation in striatal neurons from Huntington's disease patisnts and rats trested with 3-nkropropionic scid.

‘Westem E27-1 ‘comparison with control samples.
Publication: jou official journal of the Nov, 26 7 665-71 - C Pelegri, ) Duran-
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annotations are then marked at relevant sections on the
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Filter Literature Using Pathway Diagrams
Simply by clicking on relevant parts of the pathway
model PathText will perform complex searches for
specific material of interest, without you having to learn
a new query language. PathText automatically directs
you to the appropriate tool to find results that are
relevant to what you are looking for.

Find Information Not Documents

Rather than view a long list of documents, the PathText
interface takes you direct to the information of interest.
For identified relationships this reports the evidence in
the form of the sentence that mentions the relationship
and the immediate context surrounding it.
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U-Compare - Workflows of Text Mining Components

U-Compare is an integrated text mining/natural
language processing system based on the UIMA
Framework which provides access to a large
collection of ready-to-use, interoperable, natural
language processing components. U-Compare
allows users to build complex NLP workflows from
these components via an easy drag-and-drop
interface, and makes visualization and comparison
of the outputs of these workflows simple.

h

X

Format?
Data Type?

g

Design custom workflows from TM building blocks
By using the drag-and-drop interface users can
construct their own workflows tailored to an
individual task. The vast collection of modules
continues to grow and is comprised of open source
tools through to full commercial applications.

Identify the best components for your tasks

A flexible interface allows users to compare different
combinations of components on sample documents
and automatically evaluate the best combination for
achieving your goals.

U-Compare is a joint R&D project between the
University of Tokyo, the Center for Computational
Pharmacology (CCP) at the University of Colorado
Health Science Center, and NaCTeM.

http://u-compare.org

BioLexicon - Language Resources to Support Analysis

Technical terms are a major barrier to bio-text
processing. A huge number of biological, chemical
and medical terms appear in the literature and new
terms are coined every day. Furthermore, there are
many spelling and semantic variants of these terms.
Also, text mining tools need to know about the
formal linguistic behaviour of domain terms,
particularly domain verbs.

The BiolLexicon is a unique linguistic resource that
has been created to address such issues. Although
primarily intended to support text mining and
information retrieval in the biomedical domain, its
standards-based structure and rich content make it a
valuable resource for many other kinds of
application.

Available now at ELRA
http://catalog.elra.info/

Maintain a competitive advantage

The BiolLexicon’s 2.2M entries include recently
established terms not yet in other resources. As well
as domain nouns, adjectives and adverbs, it contains
detailed formal descriptions of the linguistic
behaviour of domain verbs and nominalisations,
describing and linking related forms such as
retroregulate and retroregulation.

Enhance the performance of your tools
The Biolexicon’s extensive coverage and
sophisticated descriptions enable tools to perform
richer search and more accurate analysis than is
achievable with conventional resources.

The BioLexicon was designed and developed within
the EC BOOTStrep project by 3 partners: NaCTeM,
ILC-CNR (Pisa, Italy) and EMBL-EBI (Hinxton, UK). It is
distributed by the European Language Resources
Association (http://www.elra.info/) under both
research and commercial use licences.

http://www.nactem.ac.uk/resources/biolexicon
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CINacTeM ==

The National Centre for Text Mining E

What We Can Offer Your Organisation

NaCTeM presents you the opportunity to build upon its expertise in research for text
mining and natural language processing, combined with their development experience
from working in a practical, user focussed and service orientated environment. Our tools
are currently in active use in both the public and private sectors with an extensive list of
satisfied clients.

NaCTeM'’s core expertise lies within the biomedical and life science domains, though we
have active involvement in the social sciences, within scholarly communication and
developing scalable solutions for large scale document collections. In addition to this
the technologies used are applicable to a broad range of disciplines and we would
welcome the chance to look into new areas. Further to the development of software
products for academia we offer additional services to the wider community including:

Training Events and Consultancy
Commercial Technology & Resource Licenses
Customisation and Support Agreements

Collaborative R&D Programmes

Bespoke Software Development

Contacts and Future Collaborations John McNaught

NaCTeM is always keen to hear from both industry Deputy Director of NaCTeM
and academics. If you are interested in working
with us, or would like to know more about our
work, then please contact: tel: 0161 306 3098

email: john.mcnaught@manchester.ac.uk

The University of Manchester,
Oxford Road, Manchester M13 9PL
Royal Charter Number RC000797




