PDG Protein'Design Group.

TEXT MINING

Bioinformatics and
Computational Biology

Summer School — University Complutense of Madrid

TEXT MINING (2005)



PDG

Protein ' Design Group

in K li r

* The Biomedical literature
* Introduction to Natural Language Processing

e Informa

1on Retrieval in Biology

* Functional annotations: Gene Ontology
* Information Extraction in Biology

* Bvaluation of Text mning tools
 Conclusions and outlook

» Useful links, reviews and articles

TEXT MINING (2005)




EXPERIMENTS TO ARTIC

1- Experiments 2- Results 3- Scientific articles

Planning and Processing and 'Relevant’ results are
carrying out interpretation of published in scientific
experiments obtained results journals
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VIEDICAL LITERATURE CHARACTES

~Heavy use of domain specific terminology (12% biochemistry
related technical termms).

> Polysemic words (word sense disambiguation), e.g. Drasophila
genes like 'archipelago, ‘capicua’ or ‘ebony’.

> Most words with low frequency (data sparseness).

> New names and terms created.

- Typographical variants

- Different writing styles (native languages)
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DIFFERENT COUNTRIES —
DIFFERENT WORD USAGE

Table 2 | Most frequently used words in various countries

Country  Adjectives Nouns Verbs Adverbs Example sentence PMID ref
Spain Infrequent, Repercussion, - Basically Prevalence of CYP2D6 gene duplication and TE97944
bibliographic evolution, existence, its repercussion on the oxidative phenotype
sunflower, olive, wine in a white population.
Japan Useful Bullfrog, shadow Clarify Faintly, next, MDR-1 protein was faintly expressed in one 12538495
(in radiography) suddenly, of four cﬂemorﬁislam patients, but Bel-2
scarcely were [sic] clearly detected in four patients,
UK Unsuitable, Marmoset, Lie, mirror, Wholly, The morphology of these rmjr;-clion neurons 11602231
unlinked, consultant, arise, principally,  was revealed in great detail and confirmed
unfamiliar questionnaire tackle particularly  that the projection arises wholly from
pyramidal cells,
Russia Gravitational (Space) mission, - Thermao- The article is devoted to the question of 10341521
quantum, hibernate, dynamically _peculiarity of bronchopulmonary system’s
peculiarity, regularity, pathology in the workers of the animal fodder
realization production [sic],
India Malarial, Malaria, buffalo, Impart Appreciable  Hydroxypropylmethylcellulose (HPMC) was 12476867
-wise (as in peanut, garlic, (convey) used to impart strength and sphericity to
stepwise), ascorbic catfish, the agglomerates.
France  Exceptional, Trouble Envisage  Successively  These 2 cells [sic] lines being able to clone, 3051563
digestive (imagine)  (sequentially), itis hard to gnvisage clonogenic assays.
essentially,
sometimes
China Medicinal, Acupuncture, coal, Burn, ('lhviml&lr, Because only a catalytic amount of ERK2/pTpY 12056917
radiant (heat),  tea replenish, meanwhile  is required, this method alleviates the need for
noxious (heat) alleviate large quantities of phospho-ERK2,
Germany  Satisfyin Hint, precondition - Additionally, In clinically presumed spontaneous spinal cord 11987007
practicable, multitude exactly, infarction and unm&abjg_n naling of the
unremarkable spinal cord durintgsequenlial MRI investigations
vertebral body infarction may serve as the
only confirmatory sign of spinal cord ischemic
stroke.
Us Federal, Residency, cocaine, Sponsor, - Loss of revenue, mainly from i 12488156
investigational,  payment, veteran, mandate with charge capture resulted in the hﬁ:ital
supplemental reimbursement, physician, billing only U5$386,794.32 with a to
care, plan, noncompliance, mmﬁu[ﬂmgm of US%165,779.86.
effort, profit

Words in bold typeface have specific meanings and are probably related tolocal research rather than to local language usage. The bold and underlined words in the example sentences indicate the
mwost abundant country-specific terms. The words shown were found to be more common in the abstracts of the corresponding country than in the abstracts of any other of the 19 representative

countries (as in Fig. 2). Note that most of the sentences are grammatically cornect, but the usage of the marked (bold and underlined) words is unusual. FMID ref, PubMed neference number.

Netzel R, Perez-Iratxeta C, Bork P, Andrade MA. The way we wite. EMBO Rep. 2003 May;4(5):446-51
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Publffed PubMed DATABASE Publffed

> Developed by the National Center for Biotechnology
Information (NICBI) at the National Library of Medicine NLM.

> Devoted mainly life science literature.

> Access through NCBI Entrez retrieval systent
http:/Ammwv.nchi.nimnih.gov/entrez/

- Entrez: text-based search and retrieval system

> Publishers submit their citations electronically to PubMed.
> Over 14 million citations from the 50" urtil today.

> More than 48,000 journals

- Some articles are indexed with MeSH terms publication types
and GenBank Accession 1.

TEXT MINING (2005)
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PubMed growth

& Nr. abstracts
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o abstracts/a
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. 4 Home | E3Boockmarks %; Yahoo “: Google “: MK Homepage “: ORF “; Zope on http:f/... % PubMed % Python
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Nationa
Library
of Medicine

PublRed

My NCEI

EWelcnme martink. [Sign Out

F
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Al Databases PubMed Nucleotide Protein Genorme Structure

QMM

SearChEPubMed | for Go | Clear |
| Limits | Previewfindex | History | Clipboard | Details |

FMC j@m-ﬂs

About Ertrez + Enter one or more search terms, or click Preview/Index for

advanced searching.
+ Enter author names as smith jc. Initials are optional.

+ Enter journal titles in full or as MEDLINE abbreviations.
Use the Journals Database to find journal titles.

Help | FAQ

arl

PubMed, a service of the Mational Library of Medicine, includes over 15
million citations for biomedical articles back to the 1950's. These
citations are from MEDLIMNE and additional life science journals. PubMed
includes links to many sites providing full text articles and other related
resources.

M atche
Matcher

I Bookshelf Additions IPuhMed Enhancements!

Full author searching is now available and the
Single Citation Matcher has been enhanced
to incdude first author searching and an
autocomplete feature for journal titles.

Molecular Biology of the Cell,
4th Ed. and The Genetic
Landscape of Diabetes are now
available for interactive
searching on the Eookshelf.

MLM
MLM G ate

TOXMET
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trez PubMed - PubMed retrieval

. File Edit View Go Bookmarks Tools Window Help

L O, 0 O @ | ipimmmnchininnh govertressauery fegrdb=pubmed] [ Saareh] < [l

National =

oy Libra
NLBI PUb Ed of Medi-::irrg NLM
All Databases FubMad Nucleatide Frotein Ganomes Structurs amim FMC Jounals Eooks

SEﬁI‘ChIPubMed j for Go | Clear |

f Limits T Preview/Index T History T Clipboard T Details 1
Displﬂj’l Summary j Ehuwl 20 jl Sort by jl Send to j

Text Version All:
: S 101

Items 1 - 20 of 101 Page ”1 of 6 Mext

Tuterial [T 1: EKimSS Park RY Jeon H] Ewon ¥S ChunW. Relsted Articles, Links
M ew M otewarthy

E-Utilities Neuroprotective effects of 3,5-dicaffecylquinic acid on hydrogen peroxide-induced cell
ﬁ death in SH-SY5Y cells.

Phytother Res. 2008 Jun 2; 18(3): 243-245 [Epub ahead of print]

PMID: 15934031 [PubMed - as supplied by publisher]

About Entrez

[ 2: Buffels] Griffin M Dickenson JM. Related Articles, Links

Activation of ERK1/2, JNK and PKE by hydrogen peroxide in human SH-SYSY
ﬁ neuroblastoma cells: role of ERK1/2 in H2O2-induced cell death.

St % Eur ] Pharmacol 2004 Jan 12;483(2-3): 163-73.
My MCEI | Cubly) PMID: 14729104 [PubMed - indexed for MEDLINE]

LinkOut

[T 3: DeSarno?P Shestopal SA King TD, Fmijewska A Song L Jope RS, Related Articles, Links

|||=— Muscarinic receptor activation protects cells from apoptotic effects of DNA damage,
= oxidative stress, and mitochondrial inhibition.

ET J Biol Chem. 2003 Mar 28;278(13): 11086-93. Epub 2003 Jan 21.
Consumer Health PMID: 12538580 [PubMed - indexed for MEDLINE]
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_ Eile Edit Wiew Go Bookmarks Tools Window Help
| @ @a @ @ . i% http:ffwww.ncbi.nlm.nih.gow/entrez/query fcgitemd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15784250&query_hl=7 i?l [ﬁg Search ] éga .MH

4 Home JBookmarks % Yahoo % Google % MK Homepage % ORF % Zope on httpy/... % PubMed % Python % Zope % PyTut % OEAW % GeneDic % biocreative % GenomeNet »

-

National
Library
of Medicine

Structure omim FMC

( Limits T Preview/Index T History T Clipboard T Details 1
Display | Abstract | show|20 ~[|sortby ~[[sendto -

Link to full text

Fnd similar entries

Related Articles, Links

Structure of the connector of bacteriophage T7 at 8A resolution: structural homologies of a basic component

of a DNA translocating machinery. 1\ Ttl
e

Agirrezabala X, Martin-Benito J, Valle M, Gonzalez JM, Valencia A, Valpuesta JM, Carrascosa JL.
Centro Nacional de Biotecnologia, CSIC, Campus de la Universidad Autonoma de Madrid, Cantoblanco 28048 Madrid, Spain. Authors

The three-dimensional structure of the bacteriophage T7 head-to-tail connector has been obtained at 8A resolution using cryo-electron microscopy and
single-particle analysis from purified recombinant connectors. The general morphology of the T7 connector is that of a 12-folded toroidal homopolymer
with a channel that runs along the longitudinal axis of the particle. The structure of the T7 connecteor reveals many structural similarities with the
connectors from other bacteriophages. Docking of the atomic structure of the varphi2g connector into the three-dimensional reconstruction of T7
connector reveals that the narrow, distal region of the two cligomers are almost identical. This region of the varphi2@ connector has been suggested to
be involved in DA translocation, and is composed of an alpha-beta-alpha-beta-beta-alpha motif. A search for alpha-helices in the same region of the T7
three-dimensicnal map has located three alpha-helices in approximately the same position as those of the varphi2® connector. A comparison of the
predicted secondary structure of several bacteriophage connectors, including ameong others T7, varphiZe, P22 and SPP1, reveals that, despite the lack
of sequence homology, they seem to contain the same alpha-beta-alpha-beta-beta-alpha motif as that present in the varphi2@ connector. These results
allow us to suggest a commeon architecture related to a basic compenent of the DINA translocating machinery for several viruses.

PMID: 15784250 [FubMed - indexed for MEDLINE] '\ Ab
- stract

Display | Abstract | show|20 ~[{Sortby ~[[sendto -]

PubMed identifier (unique document | Dt

of Health & Human Services
taternent | Fresdorn of Information & ot | Disclaimer
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Exercise 1.1 : PubMed

1.1. Carry out a PubMed search for 'HIV' using the 'Limits option.

How many articles did you retrieve? Now try to follow the research interest in
HIV over time through the associated publications deposited in PubMed by
constructing a 'Publication time period' vs 'number of retrieved publications
table. Start from 1980 and use time intervals of 5 years (e.g. 1980-1984, 1985-
1990,...). Describe your results?

Comment: The aim of search exercise isto explore an easy way to monitor
research interests related to a certain topic of research. For instance
pharmaceutical companies are often interested in monitoring research interests
of other companies to obtain competitive intelligence.

http://www.pdg.cnb.uam.es/martink/LINKS/tm_sc_ucm2005.htm

TEXT MINING (2005)



twend PDG Protein Design Group
Exercises 1.2.-1.3. : PubMed

1.2. Retrieve articles from PubMed for the Escherichia coli gene

TRME _ECOLI. How many articles did your retrieve? Which problems
did you encounter”? Comment the obtained results. Notice that your
worked with this gene before in the

1.3. Perform the same search for the Escherichia coli gene MRAZ ECOLI
Notice that you worked with that protein before, in the"

Redes de Interaccion de Proteinas' session; and for the yeast gene
RPE_YEAST (used in the Analisis de Secuencias session). What are the
difficulties your encountered? How many documents did you retrieve?

http://www.pdg.cnb.uam.es/martink/LINKS/tm_sc_ucm2005.htm

TEXT MINING (2005)



/

Natural Language Processing

Informatics

Psychology

> Techniques that analyse, understand
and generate language (free text, speech).

> Linguistic toals, e.g. syntactic analyser and
semantic classification.

> Multidisciplinary field.

> Strongly language dependent.

> Create computational models of language.

> Learn statistical properties of language.

> Methods: statistical analysis, machine learning,

rule-based, pattern-matching, Al, etc...

> Domain dependent (biomedical) vs
generic NLP.

TEXT MINING (2005)
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T

MAIN NLP TOPICS

- Information Retrieval (IR).

- Information extraction/Text mining (IE).
> Question Answering (QA).

> Natural Language Generation (NLG).

> Automatic summarisation.
> Machine translation.
> Text proofing.

> Speech recognition.
- Optical character recognition (OCR).

TEXT MINING (2005)
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INFORMATION RETRIEVAL (IR)

> IR: process of recovery of those documents froma collection of documents
which satisfy a given information demand.
> Information demand often posed in form of a search query.
> Example: retrieval of web-pages using search engines, e.g. Google.
> Hrst step: indexing document collection:
> Tokenization
- Case folding
> Stemming
> Stop word removal
> Efficient indexing to reduce vocabulary of terms and query formulations.
> Example: 'Glycogenin AND binding' and 'glycogenin AND bind'.
> Query types. Boolean query and Vector Space Model based query.

TEXT MINING (2005)
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BOOLEAN QUERY

~ Based on combination of terms using Boolean operators.
> Basic Boolean operators: AND, OR and NOT.
> Queries matched against the terms in the inverted index file.
- Entrez — Boolean search in PublMVed.
> Fast, easy to implement.
> Search engines: often stop word removal and case folding.
- Stop word removal : space saving speed improvement.
> Return a unranked list.
> Return large list of documents, many not relevant.
- Terms have different information content ->
better weighted query.

TEXT MINING (2005)
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GOOGLE SCHOLAR

> Search engine for scholarly literature.
- URL: http://scholar.google.cony
> Include:
> peer-reviewed papers
> theses
> books
- preprints
> abstracts
> technical reports,...
> Return a ranked list according to relevance to user query.
> Ranking uses: full text, authors, publication type/journal, nr of citations in
scholarly literature.

TEXT MINING (2005)
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=XER CHOLAR

Google developed Google Scholar, in order to provide a
search engine specifically for academic and research
users. Try out the search queries proposed in exercises
1.3 and 1.4. using the advanced Scholar Search.
Compare the results with the results of PubMed. What
are the advantages and disadvantages when using
Google Scholar?

http://www.pdg.cnb.uam.es/martink/LINKS/tm_sc_ucm2005.htm

TEXT MINING (2005)



VE DISSEMINATION OF INFORK

> Service provided by a library or data repository institution which periodically
alerts users of new publications.
> New publications can be associated to certain subjects or information demands
- Often based on automated iterative/periodical IR queries.
> Advantages. new publications are automeatically anounced (e.g. using e-mail alerts)
> Disagvantages: implicit to IR based on Boolean queries, often unrelevant articles.
> Free SDI senvices based on PublMVed / Biomedical literature:
- Cubby (NCBI)
> PubCrawler
> BioMall

TEXT MINING (2005)



1.2. Set up your own selective dissemination of information
service (SDI) query using the My NCBI Cubby service for
a guery topic of your own interest or of one of the genes

discussed before.

http://www.pdg.cnb.uam.es/martink/LINKS/tm_sc_ucm2005.htm
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From: Rebholz-Schuhmann D, Kirsch H, Couto F (2005) Facts from Text—Is Text Mining Ready to Deliver? PLoS Biol 3(2): e65
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STOP WORD HLTERI
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VECTOR SPACE MODEL (V/

> Measure similarity between query and documents.

> (1) Document indexing , (2) Termweighting, wy; = tfi; x idf;
(3) similarity coefficient w: term weight
> Query. alist of terms or even whole documents. tf: term frequency

> Query as vectors of terms.
> Term weighting (W) according to their frequency:.

- within the document i i = 1ox ( 7-)
. . 1
> within the document collection (d) idf: inverted document frequency

> \Widespread termweigthing: tf X idf.
> Calculate similarity between those vectors.

1% _ L
2 j=1 WQ.g * Wi

> Cosine similarity often used. sim(Q, D) =

. R ketéll x_/’Z}f:l Wwo,i X ZLI w-?,j
eumaran ISL. _ _ sim(Q,D): similarity between query

> Example: related article search in PuoMed and document

TEXT MINING (2005)
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f Limits T Preview/Index T History T Clipboard T Details ]
Display | Abstract | show| 20 ~[[Sortby ~[[sendto -]

Link to full text
Apr 15:347(5):805-002. 4— Journal and pub| ication date Related Articles, Links

Find similar entries

Structure of the connector of bacteriophage T7 at 8A resolution: structural homologies of a basic component
of a DNA translocating machinery. Titl
ite

Agirrezabala X, Martin-Benito J, Valle M, Gonzalez JM, Valencia A, Valpuesta JM, Carrascosa JL.

Centro Nacional de Biotecnologia, CSIC, Campus de la Universidad Autonoma de Madrid, Cantoblanco 28048 Madrid, Spain. AUthorS

The three-dimensional structure of the bacteriophage T7 head-to-tail connector has been obtained at 8A resclution using cryo-electron microscopy and
single-particle analysis from purified recombinant connectors. The general morphology of the T7 connector is that of a 12-folded toroidal homopolymer
with a channel that runs along the longitudinal axis of the particle. The structure of the T7 connector reveals many structural similarities with the
connectors from other bacteriophages. Docking of the atomic structure of the varphi2@ connector into the three-dimensional reconstruction of T7
connector reveals that the narrow, distal region of the two oligomers are almost identical. This region of the varphi2@ connecteor has been suggested to
be inveolved in DNA translocation, and is composed of an alpha-beta-alpha-beta-beta-alpha motif. A search for alpha-helices in the same region of the T7
three-dimensional map has located three alpha-helices in approximately the same position as those of the varphi2® connecteor. A comparison of the
predicted secondary structure of several bacteriophage connectors, including among others T7, varphi2g, P22 and SPF1, reveals that, despite the lack
of sequence homology, they seem to contain the same alpha-beta-alpha-beta-beta-alpha motif as that present in the varphi2@ connector. These results
allow us to suggest a common architecture related to a basic component of the DNA translocating machinery for several viruses.

PMID: 15784250 [PubMed - indexed for MEDLINE] '\

Abstract

Display | Abstract | show|20 ~[[sortby ~[[sendto -]

H LY Write to the Help Dask
PubMed identifier MCo |t
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eTBIast system
http://inventi on.swmed.edu/etbl ast/index.sntmi

Editar Wer [Ir Marcadores Herramientas Ayuda

@ - @ - ﬁ @’ |D http:/finvention.swmed.edu fethlast/ethlast.shtml @r |@v

Archivo

~]
ET Biomedical Databaze
BLAST. Search System
Query input: Other Search Tools: ARGH RIC FRISC TRITE
Article, Abstract,
reports, etc... Currently Searching: MEDLINE Advanced Search offers other databases.
dvanced Search
Input a
paragragh:
OR
upload a
"text only” file: | |[ Examinar... ]
e-mailed results If you would like your results emailed to vou, please enter an email address.
Optl on Your addrezs will be kept stricthy confidential, and wil not be used for any other purpose.
QOptional Email:

Terminado
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elBlast submission
http://inventi on.swmed.edu/etbl ast/index.sntmi

‘ ,_ - [@][x
©

Archiva Editar Wer Ir Marcadores Herramientas Ayuda

@ - = g @ ||:1 http:/finvention.swmed.edu/cgi-binfethlast/etblast_parser_new @ Ir |@, |

eTBLAST Search  FRISC  TRITE RIC Help  Dizclaimer  Contact

Submission Successful!

our results will be available at http:linvention.swmed.eduletblastiuseriuser-1117008679 results.htmé in just a few minutes. The
time it takes to process vour guery depends on the length of your guery, the number of people using our 2y=stem at thiz moment, and

whether or not vou selected features from our Advanced Search.

“our rezultz will be acceszible at thiz location for zeveral weeks. You may want to bookmark it 2o it does not get lost.

While vou wait, vou may want to check out our 2earch utilities.

* RIC allows vou to build a zhort profile, and upload a query which we will automatically re-run weekly.

*+ TRITE iz a =&t of general interest topics we re-run weekly =o that you can easily find the latest rezearch.

* FRISC iz a =et of profies we built to keep the faculty members of our department at UTSouthwestern up to date on the latest
rezearch.

%ou can alzo view search terms generated by your input paragraph.

HOTE: Some uzers report that =pam-fittering =oftare interceptz etBlast output. If you chose to have your rezultz emailed to you, and you do
not recieve them, check to 2ee whether vour fitter has intercepted them.

If for any reazon vou should fail to recieve rezulte, 2end us an email referencing yvour uger number. user-1117008679 @I

http:/finvention.swmed.edu/etblast/user fuser-11170086 79 fresults .himl
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elBlast results
http://inventi on.swmed.edu/etbl ast/index.sntmi

Archiva Editar Ver Ir Marmdures Herramlemﬁs Ayuda B ':::'

& E& - %1 @ ||:1 http:/finvention.swmed.edu/etblast/user fuser-11170085 79 results..hitml @ Ir ||Q, |

A
Submitted paragraph | Statistics Summary | Disclaimer
Closest Matches:
1 [ ] Glycogen metabolism in guail embryo muscle. The role of the glycogenin primer and the intermediate
' proglycogen.
J Lomake ... W J Whelan
Eur J Biochem 1595 Now;234(1);343-5. Score: 61.4598
2. DA new look at the biogenesis of glycogen. 4 S| m| |ar‘|ty ranked
M D Alonso ... W J Whelan document list
FASEB J 1995 Sep;9(12);1126-37. Score: 54.209
3. D Glycogen synthesis in the astrocyte: from glycogenin to proglycogen to glycogen.
J Lomako ... M D Norenberg
FASEB J 1993 Mov,7(14);1386-93. Score: 50,494
4. D Further studies on the role of glycogenin in glycogen biosynthesis.
C Smythe ... P Cohen
Eur J Biochem 15990 Apr; 13901 );199-204. Score: 48.524
5. D Glycogenin-dependent organization of Ascaris suum muscle glycogen. @

Terminado
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Q@I * % @ @ |D http:/ffinvention.swmed .edujcgi-bin/etblast/abstract_local?pmid= BEEQEES-EI:USE.J @ Ir | !

Eur J Biochem 1995 Nov,234(1);343-9.

Glycogen metabolism in quail embryo muscle. The role of the glycogenin primer and the intermediate proglycogen.

1 Lomak _— _—
W It Lomako Terms with high weight |

W J Whelan

Department of Biochemiztry and Molecular Biology, University of Miami School of Medicineg, FL 33101, USA.

Cultured quail embryo mu=cle has proven to be an excellent model gvstem for =tudying the synthesiz of macromolecular ghycogen from,
and itz degradation to, glycogenin, the autocatahtic, self-glucosylating primer for glycogen synthesiz. We recently demonstrated that
proghycogen, a low-K(r) form of glycogen, iz an intermediate in the syntheziz. Here we show that proglycogen alzo functions as an
intermediate in macroghycogen degradation and, in one get of circumzstances, reprezents an arrest point in ghycogen breakdown, which
does not continue to glycogenin. We suggest that in the nutritionally dependent turnover of ghycogen in tis=uesg, the molecules cycle
between proghycogen and macromolecular glycogen and are not normalty degraded to ghvcogenin. Nevertheless, when this does happen,
the releazed ghycogenin iz active, capable of re-initiating ghrcogen syntheziz. Under culture conditions where the converzion of
proghycogen into ghvcogenin does take place, the intermediates ving between form a dizcrete rather than a continuous series, 2uggestive
of a cluster gtructure for proghycogen and indicating that breakdown iz stepwize. Evidence of post-translational modification of ghycogenin
was obtained by the finding that, in ghycogen from cultured muscle, ghycogenin iz phosphorylated.

MedlinelD: O
PMID: 8529663 =

TEXT MINING (2005)



EXERCISE 4. eTBlast

http://invention.swmed.edu/etbl ast/index.

While writing a scientific article, report or a grant application, people often want to retrieve a set of
documents which are related/relevant to this given work. What could/should you do in such
situations? A PubMed search using alternative Boolean queries? Typically people use Boolean
gueries against PubMed to obtain their set of references.

Y ou can use eTBlast instead and upload or past your free text to obtain similar articles. Y ou can

even iterate the search by selecting a subset of relevant documents retrieved in the first eTBlast
round.

In case you have your own input document or are interested in certain PubMed article you can use
it asyour query text (or else try some of the following files: etblast_samplel.txt,
etblast_samplel trmE.txt).

Notice that eTBlast isrelatively slow. Use the advance search mode, you can try out different
metrics for calculating the document similarity. Y ou can try out uploading your own stop word file:
stop_word_list.txt to filter those for when calculating the document similarity.

Explain the output (ranked list). Compare the list of similar documents for a given abstract in
PubMed (related article search) with the results of eTBlast. What are the advantages of using
eTBlast and what are the disadvantages. Are the highlighted word (with high weight) according to
your opinion relevant and discriminative?

http://www.pdg.cnb.uam.es/martink/LINKS/tm_sc_ucm2005.htm

TEXT MINING (2005)
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IR performance

> Precision: fraction of relevant documents retrieved
divided by the total returned documents

- Recall: proportion of relevant documents returned
divided by the total number of relevant documents

~ F-score: the harmonic mean of precision and recall

> Precision-recall curves

TEXT MINING (2005)




nformation extraction and text mir

- |dentification of semantic structures within free text.

» Use of syntactic and Part of Speech (POS) information.

- Integration of domain specific knowledge (e.g. ontologies).

- |dentification of textual patterns.

> Extraction of predefined entities (NER),_relations, facts.

- Entities like: companies, places or proteins, drugs.

- Relations like: protein interactions

> Methods: heuristics, rule-based systems, machine
learning and statistical techniques, regular expressions, ..

TEXT MINING (2005)




i

> Process of removing affixes of words transforming them
to their corresponding morphological base form or root.

http://maya.cs.depaul .edu/~classes/ds575/porter.html

r N

_ FEile Edit View Go Bookmarks Tools Window Help

20,0 0 Crmmm <[

_ Eile Edit View Go Bookmarks Tools Window

Q.00 0 rE=s

FY

. 4 Home ‘ S Bookmarks %: Yahoo % Google =

. ‘4% Home [(IBookmarks % Yahoo % Google “: MK Homepage

F

Porter's Stemming Algorithm Online

Enter a sequence of words in the box below to stem
(Note: "stop" words and punctuation are automatically removed)

Glycogenin is the self-glycosylating protein
primer that initiates glycogen granule formation.
To examine the role of this protein during
glycogen resynthesis, eight, mafle subjects
exercised to exhaustion on a cycle ergometer at
75% V02 max followed by 5 x 30s sprints at maximal
capacity to further deplete glycogen stores.
During recovery, carbohydrate (75g/h) was supplied
to promote rapid glycogen repletion and muscle
biopsies were obtained from the vastus lateralis | |
at 0, 30, 120 and 300min post-exercise. At time 0O,|x

Stem! |

Fe

Porter's Stemming

[ (2 & ] [Done | ESkC

Results

‘ Original Word |Stemmed Word

‘ glycogenin | glycogenin

‘ selfglycosylating | selfglycosyl

‘ protein | protein

‘ primer | primer

| initiates | initi

‘ glycogen | glycogen

‘ granule | granul

‘ formation | format

‘ examine | eXamin

‘ role | role

‘ protein | protein

‘ during | dure

‘ glycogen | glycogen

‘ resynthesis | resynthesi

‘ eight | eight
DR D] E=SE
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. Eile Edit Wiew Go Bookmarks Tools Window Help
Q @ @ @ ||% http:ficpk.auc.dk/~tbtaggeritagit.php ﬂl [Q. Search | j C?Za
.| & Home | FBookmarks % Yahoo %: Google % MK Homepage %: ORF % Zope on httpyf... % PubMed »
Lo 1 L] :
POS Tagging
Copyright Tom Brendsted March 2004, Test version 1.0
kom.amu. dk/~th IS Nletscape and Mozilla Users can toggle between this view and a view without tags by
selecting “view - use style - variant 3"
Tagged text:
Glycogenin=Noun, sing. or mass=> 1S=Verb, 3rd person sing. present> th€<Determiner=
self-glycosylating=adjectives> Proteil«KNoun, sing. or mass= PriMEr=Noun, sing. or mass=
that-prep. or subord. Conjunction= iNitiateS<yerh, 3rd person sing. present=
glycogen«yerb sing. present, non-3rd.= granulé<Noun, sing. or mass= [ormation.« Noun, i
sing. or mass= =
Input (English) text for POS-tagging
Glycogenin is the self-glycosylating protein primer that initiates
glycogen granule formation.
submit text |
(@ email
CHECEK

TEXT MINING (2005)

Providing each
word given a
sentence with
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label |, e.g.
whether itisa
noun, verb,
preposition,
article, etc.
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' Question Answering (QA)

- Humans formulate questions using natural language.

> Example: What are the molecular functions of Glycogenin?.

- QA automatic generation of answers to queries in form
NL expressions from document collections.

> Most systems limited to generic literature or newswire.

> QA difficult: heterogeneous, poorly formalised domain,
new scientific terms

> Ad hoc retrieval task of the TREC Genomics Track 2005.

> Galitsky system (semantic skeletons (SSK), logical
programming).

TEXT MINING (2005)
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Natural Language Generation

> NLG: constructing automeatically natural language texts.

> Display the content of databases: reports, error messages.

> Based on semantic input, providing computer-internal
representation of the information.

> Different degrees of complexity.

> Biology: modelling the domain language difficult.

- Simpathical XSSYS trace analysis toal.

TEXT MINING (2005)
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nnotation of gene products: Gene Or
http://www.geneontol ogy.org/

> Ontology deacyclic graph structure.
~ Controlled vocabulary of concepits.
> Three main categories:
~ Molecular Function
> Cellular Component
> Biological Process
> Describe relevant biological aspects of gene products
> Synonyns, links to external keywords.
> Currently most important source annotation terns.

TEXT MINING (2005)
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Gene Ontology Annotation
http://www.ebi.ac.uk/GOA/ 04/22/05
Ev.C. Annot Perc

IEA 6421817 0.97529 |
ISS 19576 0.00297  Electronid

sequence-
gessl NR 2191 0.00033  based
% :g\ ND 4433 0.00067  @notation
mwel 1Pl 7130 0.00108
= |Gl 3014 0.00046
= wel  IMP 19072 0.00290  Experimental
| IDA 38862 0.00590  evidence

|IEP 1495 0.00023

IC 831 0.00013

Curator

TAS 49630 0.00754 | rowledge
NAS 16456 0.00250

TAS: Traceable Author Statement; IDA: Inferred by direct assay; IC: Inferred by curator ; ND:No data; IMP:Inferred
from mutant phenotype; 1GlI: Inferred from genetic interaction; 3.8) IPI :Inferred from physical interaction; ISS: Inferred
from sequence similarity; |EP: Inferred from expression pattern; NAS: Non traceable author statement; |EA: Inferred by
electronic annotation; NR: Not recorded,;

TEXT MINING (2005)



GO growth

10000
9500
9000
8500
8000
7500
7000
6500
6000
5500
5000
4500
4000
3500
3000
2500
2000
1500
1000

500

! 1l

2001-01-01  2001-07-01  2002-01-01  2002-07-01  2003-01-01  2003-07-01 2004-01-01  2004-07-01  2005-01-01
Timeline

mer - MFEMolecular Function

Eai » CC: Cellular Component
- BP: Biological Process

Nr. of concepts
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Exercise 5. Gene Ontology.

T

Gene Ontology (GO) aims to provide standardized concepts or terms to describe
relevant biological aspects. Try to use GO retrieve the ontology sub-structure for a set of
terms. apoptosis, caspase, glycogenin, transcription factor (or in case you are interested
in some particular function/process/compartment use your own query instead). What did
you retrieve. Browse through the results and visualize the corresponding ontology
graphs. What kind of relationships between terms did you find? What are the advantages
of using such an ontology?

Try to explore annotation for a set of proteins, namely:

1) CASP9 HUMAN (P55211) (formerly known as ICE9_ HUMAN),
2) Y1333 MYCTU (P64811) formerly known asYD33 MYCTU

3) RPE_YEAST (P46969)

by Searching the Gene Ontology Annotation database GOA. Those proteins have been
used in the practical part of the Patrones, perfilesy dominios session. What are one of
the weak points when using GO annotations for bioinformatics annotations? (Hint: think
about domains).

http://www.pdg.cnb.uam.es/martink/LINKS/tm_sc_ucm2005.htm
TEXT MINING (2005)




Al / MACHINE LEARNING Fun.d'.on Automatic
Bayesian Classifier prediction Annotations
o= IESVIVES Protein sequence NEHEETEUEIE
Visualization and

anayss
Neural Networks | MEMMs Protein/Gene NER y Browsing systems
tagging

Protein interactions BioCreative |
corpus

Before 1990 1990-199 1995-2000 2000-2004g

Shallow Parsing Microarrays TREC |
POS - Tagging anaysis : :

Stemming

cEne INLPBA
Ontolo
Pathology Neighboring 24 Shared task

reports relationships AESEEEITENE GENIA TREC I

Applications corpus

MEDLINE UMLS Methods LLLO5

Data resources Cellular
localization
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ext Mining applications in Biolog

- NER: tagging biological entities.

> Automatic annotation: associating proteins to
functional descriptions.

> Protein interactions: extracting interactions of
proteins, genes and drugs.

> Microarray analysis. providing biological context
through literature mining

> Protein localisation

> Improving sequence-based homology detection.

TEXT MINING (2005)
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ext Mining applications in Biology

Abreviation Server

Textpresso

GOAmotator
iProLINK
LOCkey

AliasServer

ABNER| |XplorMed

GAPSCORE

. Protein
, Annotation/ &
IE-TM |

BioRAT

AbGene — KEE.

BioNER

NLProt
Microarra BioNLP | Protein PreBIND
GEISHA :“:';:;; ¥ & IR in — Interactions ¢ HOP
PubGene B Biology o\ & relaltions | NpathwayFinder
MedMiner Chilibot
PubMatrix | Article
retrieval
NDPG
ENTREZ e MedBlast
NPG search CrossRef| | Cubby BioMail ii [ Muin Topics
Google Scholar PubCrawler || Applications

KAT

(eneSceng

-
| &Bio-
| informatics

GeneWays

KinasePathwayDB

TEXT MINING (2005)
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Tagging biological names

> ANt Identify biological entities in articles and to link
themto entries in biological databases.

> Generic NER: corporate names and places (0.9 f-score).

> Biology NER: more complex (synonyms, disambiguation,
typographical variants, dfficial symbaols not used,..).

> Bioinformatics vs NLP approach.

> Performance organism dependent.

> Methods: POS tagging, rule-based, flexible matching,
statistics, ML (naive Bayes, ME, SVM, CRF, HVIV).

TEXT MINING (2005)
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~]

Search for gene and protein names in some text. =

Glycogenin i=s the self-glycosylating protein primer that |

initiates glycogen gramiale formation. To examine the role nfEJ

this protein during glycogen resynthesis, eight, male

subjects exercised to exhaustion on a cycle ergometer at T75%

V02 max followed by 5 ® 30s sprints at maximal capacity to

further deplete glycogen stores. During recovery, ﬁ|

SEARCH

Gene or Protein Name Quality (Score)

1 75%VO2 (0.70)

2 Glycogenin (0.67)

3 Glycogenin (0.67)

4 Glycogenin (0.67)

5  elevated glycogenin (0.67)

6 free (deglycosylated) glvcogenin (0.67)

7 glycogenin (0.67)

8  glycogenin (0.67)

9  glycogenin (0.67)
10 elveogenin (0.67) V]
Terminado [0

TEXT MINING (2005)

> Scores words  based
on a statistical model of
gene names
> Quantifies:
- Appearance
~Morphology
~Context.
> Online.

http://bionlp.stanford.edwgapscore/
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GAPSCORE

HEER
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Search for gene and protein names in some text. =
Glycogenin i=s the self-glycosylating protein primer that |
initiates glycogen gramiale formation. To examine the role nfEJ
this protein during glycogen resynthesis, eight, male

subjects exercised to exhaustion on a cycle ergometer at T75%

V02 max followed by 5 ® 30s sprints at maximal capacity to

further deplete glycogen stores. During recovery, ﬁ|

SEARCH

Gene or Protein Name Quality (Score)

1 75%VO2 (0.70)

2 Glycogenin (0.67)

3 Glycogenin (0.67)

4 Glycogenin (0.67)

5  elevated glycogenin (0.67)

6 free (deglycosylated) glvcogenin (0.67)

7 glycogenin (0.67)

8  glycogenin (0.67)

9  glycogenin (0.67)
10 elveogenin (0.67) V]
Terminado [0

TEXT MINING (2005)

> Scores words  based
on a statistical model of
gene names
> Quantifies:
- Appearance
~Morphology
~Context.
> Online.

http://bionlp.stanford.edwgapscore/

Chang JT, Schitze H, and Altman RB.
GAPSCORE: Finding Gene and Protein
Names One Word at a Time.
Bioinformatics. 2004 Jan 22;20(2):216-25.
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_r---— > Online (e-mail alert).

Glycogenin mapiens 11.040 5VM  GYG2 HUMAN (86%)
> Downloadabl
. homo e.
glycogenin i 96 0.856 SVM  GYGZ HUMAN (91%)
Saplens —
> SVM-based
) homo
glycogenin : 103 1.040 SVM  GYG2 HUMAN (91%)
Saplens - . . .
n > Ple-p d
Glycogenin ome 109 0.871 SVM  GYGZ HUMAN (86%) FOCESSII Ig ICtionat y
Saplens —
- = le-based filter
glycogenin ome 138 0.980 SVM  GYG2 HUMAN (91%) > RU e- | tenrg Step
Saplens -
homo
Gl i 157 0.971 SVM  GYG2 HUMAN (26% > bl\/bd dS
yoogemin oo (26%) Pu WOIGsS.
) homo P
glvocogenin —— 161 0.311 5VM GYGZ HUMAN (91%) > Preasu)n Of 75%
lycogenin bema 214 0.819 SVM  GYG2Z HUMAN (91%)
R ' — > Recall of 76%
) homo
glycogenin : 234 0.747 SVM  GYG2 HUMAN (91%)
Saplens -

http://cubic.bioc.columbia.edu/services/nlprot/

Chang JT, Schutze H, Altman RB. GAPSCORE: finding gene and protein
names one word at atime. Bioinformatics. 2004 Jan 22;20(2):216-25.
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ABNER

4 ABNER v1.5
File Annotation Preferences Misc

“Source Text > A Biomedical Named

Wnalyzis of myeloid-associated genes in human hematopoietic progenitor cells. - - -

Bello-Fernandez et al. Exp Hematal, 1987 Oct:25(11)-1158-66. Ent|ty Recognlsel’
-

The distribution of myeloid lineage-associated cytokine receptors and lysosomal proteinz was
analyzed in human CD344 cord blood cell {CB) subsets at different stages of myeloid commitment
by Feverse-transcriptaze polymeraze chain reaction (RT-PCR). The highly specific
granulomonacyte-azsaciated Ivsozomal proteins myeloperoxidaze (MPOY and Ivzozyme (LZ), as
weell az the tranzcription factor PU.L, were already detectable inthe most immature CD344Thy -1+
subszet. Meszenger RMA {mRMNAY lewvels for the granulocyte-colony stimulating factor {G-C5F)

>Downloadable.

> CRFbased

> Trained on BioCreative
and GENIA

Analyzis of myeloid-associated genes in human hematopoietic progenitor cells . = .
Bello-Fernandez et al. Exp Hematal, 1897 Oct; 25 (11 : 1158-66 . > Or[h(graphm and
-

“Annotated Text

The diztribution of myeloid lineage-associated cytokine receptors and Ilysosomal
proteins waz analyzed in human CD34+4 cord blood cell { CB) subsets at different stages Contextual features
> Canbe trained on

of myeloid commitment by reverse-transcriptase polymerase chain reaction { RT-PCR Y .

The highly specific granulomonocyte-associated lysosomal proteins myeloperoxidase

(MPO ) and lysozyme (LZ ), az well az the transcription factor PU_1 | were already

detectable inthe mozt immature CD34+ Thy-1+ subset .

Messenger RHMA { mBMA ) levelz for the granulocyte-colony stimulating factor { G-C5F) na/v Cormra

~Entity Recognition Tools

protein DMA RMA cell line cell type

= =J

Burr Settles. "ABNER: A Biomedical Named Entity Recognizer."
http://www.cs.wisc.edu/~bsettles/abner/. 2004.

TEXT MINING (2005)
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@ - [} - %1 @ |m http:/fwww .pdg.onb.uam .esUniPub iHOP @ r |@v |

information hyperlinked
over proteins

Search Gene

Gene Model
Developer's Zone
Contact

Help

Terminado

[ 2]

> pHYsiolo -1

Search for a nene svnonvm or arcession nmber. . L+

Hoffmann R, ValenciaA. A gene network for navigating the literature Nat Genet. 2004 Jul;36(7):664.
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> Protein centric. nucleates the literature around protein name.
- For a range of model organisims (e.g. Human, yeast,..)

- Hyperlinks proteins through co-occurrence

> Highlight direct associations between proteins and functional
terms.

> Online, fast, easy to use.

Hoffmann R, ValenciaA. A gene network for navigating the literature Nat Genet. 2004 Jul;36(7):664.

TEXT MINING (2005)
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- @ - @ @ @ |E htu:l:ﬂwww.pdg.cnb.uam.esﬂJniPubﬂHDPﬂndex.htrnl?ﬁeld=a||&search=glymgn @ Ir |@, |

Terminado

~]
TR R R AT AT H 4 i .
RIS A fil iifghetifin i |"u.-'u i Hh; Life cycles of successful genes
GYG glycogenin-1 Homo sapiens E]
GYG2 glycogenin-2 Homo sapiens E]
GYG2P glycogenin 2 pseudogene Homo sapiens E]
TRIMT Tripartite motif protein 7 glycogenininteracting Homo sapiens E]
protein
Gyg glycogenin-1 Mus musculus E]
glycogenin glycogenin Drosophila melanogaster E]
41165 glycogenin family member (4J165) Caenorhabditis elegans E]
5R2Z6 glycogenin family member {33.6 kD) Caenorhabditis elegans E]
(BR226)
At1g08990 glycogenin glucosyltransferase Arabidopsis thaliana E]
(glycogenin)-related
At1g54940 glycogenin glucosyltransferase Arabidopsis thaliana E]
(glycogenin)-related
fiad _TTAON RSN ORI IR OIS, JUUUESS U | IO I [T 1 o [ Y R [N P 1) N D —— m El

Hoffmann R, ValenciaA. A gene network for navigating the literature Nat Genet. 2004 Jul;36(7):664.
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4

. Eile Edit View Go Bookmarks Tools Window Help

A ‘ Q: @ @ @ “,._“!"_,-http:,I,Mww.pdg.cnb.uam.estniPubfiHOPfgszSg13.htm|?IN:1 ] [Q.Searchij @b

45 Home | E3Bookmarks % Yahoo % Google % MK Homepage % ORF %: Zope on http:ff... % PubMed %: Python % Zope % PyTut % OEAW %: GeneDic “: biocreative %+ GenomeNet »

GYG Glycogenin-1 glycogenin, GYG1 Homo sapiens

UniProt P46976, QBUNVO
CMIM 603942
information hyperlinked NCEBI Gene 2982
Over proteins MNCBI RefSeq MP_004121
MCBI Accession AABOO114, AABDST52, AAD31084

Homologues of GYG ... new
Definitions for GYG &) ...
Enhanced PubMed/Google query ... new

Search Gene

WARNING: Please keep in mind that gene detection is done automatically and can exhibit a certain error. Read more.

Find in this Page

@

Show overview
Find in this Page
Mutation of Tyr-186 in glycogenin-2 to a Phe residue abolished the ability of glvcogenin-2 to self-glucosylate but not to interact with glycogenin-1.

[

Filter and options
Gene Model

|

Mutational analysis of the coding regions of the genes encoding protein kinase B-alpha and -beta, phosphoinositide-dependent protein kinase-1,
phosphatase targeting to alvcogen, protein phosphatase inhibitor-1, and glycogenin: lessons from a search for genetic variability of the
insulin-stimulated qlycogen synthesis pathway of skelet le in NIDDM patients.

al mus

Developer's Zone

Effects of exercice on GLUT-4 and glycogenin gene expression in human s! ral muscle.
Help The third cDMA encoded a polypeptide of unknown function and was designated GNIP (glycogenin interacting protein).

GNIP, a novel protein that binds and activates glycogenin, the self-glucosylating initiator of glvcocen biosynthesis.

Overall, GN-2 has 40-45% identity to muscle glycogenin but is 72% identical over a 200-residue segment thought to contain the catalytic domain.

Glycogenin-1 and glycogenin-2 interact with one another, based on in vitro interactions and co-immunoprecipitation from liver and cell extracts.

T e o e
e el e s

Mouse glycogenin-1 has a predicted molecular mass of 37¢ omitted:399 Da, and the deduced amino acid sequence exhibited 7% homology with
human glycogenin-1.

For the first time, we report that a single bout of exercise is sufficient to cause upregulation of GLUT-4 and glycogenin gene expression in human =+
skeletal muscle.

Fasting plasma insulin concentrations, muscle creatine, glycogen and GLUT-4 protein content as well as GLUT-4, glycogen synthase-1 (GS-1) and -+
glycogenin-1 (GIn-1) mARIA expression were determined.

In conclusion, the co-expression of glycogenin with GLUT3 might enable glycogen-storing cells to exchange glucose quite effectively according to -+

prevailing metabolic demands of glycogen synthesis or degradation.
The discovery of a second human gene, GYG2, encoding a liver-specific isoform of glycogenin, the self-glucosylating initiator of glycogen biosynthesis, [Z —%
raised the possibility for differential controls of this protein in liver and muscle.

S The present study investigated the expression of glycogenin, the protein primer for glycogen synthesis, and the high affinity glucose transporter isoform [Z] &
»fmann GLUT3 as a further potential regulator of cellular glycogen metabolism, in first trimester and term human placenta using immunohistochemistry and

Transferring from www.pdg.cnb.uam.es...
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Help

Concept & Implementation
by Robert Hoffmann

Gene Model - the logbook

In the course of your navigation through iHOP, interesting sentences
can be added to the Gene Model by clicking on the —% icon beside the

sentence. The Gene Model stores these sentences and represents
their relation in a graph. More about the Gene Model...

- =R
-
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EXERCISE 6: BIO-NER

——

Retrieve a given abstract from PubMed searching for genes of your own research interest or
alternatively for some of the following genes gene names: Caspase-9 (CASP-9, APAF-3),
RPEL (EPI1, POS18), Orc-1, Bcl-2, glycogenin, p53. Then try to tag gene and protein names
from some those abstracts using different gene/protein NER tools and compare the results. If
your need GenBank ids (e.g. gi:20986531) or SwissProt accession numbers (Q07817 /
BCLX HUMAN ) use: NCBI or UniProt Use some of the online applications NLProt,
GAPSCORE, Y apex or BioNE recognizer (you can also download ABNER).

How do they perform? What are the common error? Which differences do you encounter?
What are the main difficulties ? Which taggers do you think are useful in practice?

Explore for some of the gene symbols previousy used (e.g. CASP-9, RPE1, Orc-1,
glycogenin, p53) or for genes of your own research interest iHOP. This tool was devel oped
at out group (PDG) at the CNB. Create a gene model for your query gene, check the results
carefully, and surf through the virtual gene network of iIHOP. What kind of results are
obtained by iIHOP? What are the advantages/disadvatages when using iHOP instead of other
bio-NER tools or the PubMed retireval search?

http://www.pdg.cnb.uam.es/martink/LINKS/tm_sc_ucm2005.htm
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SE 7. From sequence 1o ais

Y ou have been using protein sequences for arange of analysis purposesin
previous lectures of this course. Traditionally in case you want to obtain
Information related to a query sequence, after doing a sequence search (e.g. Blast
against NCBI), retrieving the query genes, extracting their gene names or symbols
and searching with those names PubMed you obtained the associated literature.
Thisisalot of work, with alot of corresponding working steps. Those steps are
Integrated in the MedBlast tool.

Lets try to obtain the corresponding literature for some of the protein sequences
used in other lectures (or your own query sequence of interest) for this exercise.

Use MedBlast, aNLP based retrieval system to return relevant articles for
your sequence. Notice that this system islow and sensitive to server overload!
Describe the obtained results. What are the main difficulties when linking a
guery sequence to scientific articles?

http://www.pdg.cnb.uam.es/martink/LINKS/tm_sc_ucm2005.htm
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Extracting functional Annotations

> Manual annotation extraction by database curators.
~ Sclentific literature analysis.
> Time-consuming & labour-intensive.
> Example: Gene Ontology annotation (GOA).

> Text mining to assist annotation extraction:

> |dentification of annotation relevant sentences.
> |dentification of protein-term associations.

TEXT MINING (2005)
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Textpresso
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Archiva Editar Wer Ir Marcadores Herramientas
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cQv’il - @ 7 @ @ | T hitp:/fwew . textpresso.org/
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=
L Simple Retrieval

Home
Query should be met in a & sentence O
Simple publication.
Retrieval
Type in keywords to be searched for,
separated by white spaces:
Simple | 0]
Retrieval rm— :
(sorted by
ear Specify categories that should also be met
{optional):
! |
Advanced  L"n &2, | none &
Retrieval Search in
Ontology o Fal [ [l
Abstract  Author  Text Title Year
DTD
User GuideZ
DEE 6

W
News and Messages a

Welcome to Textpresso ! The Texipresso
search engine for C. elegans abstracts and
fulltexts was developed at Wormbase to
service the C. elegans community, and is
being expanded to serve other
communities.

sMarch 21st, 2005: A new build that
contains over 1,000 new full text papers and
an updated Textpresso ontology (version 1.1)
is released. The new ontology wversion has four
new categories; Reporter Gene, Restriction
Enzyme, Second Messenger and Vector. In
addition, new terms have been added to the
Drugs and Small Molecules and Crganism
categories. Details of the updated ontology
can be found by following the "Ontology" link
on the menu to the left of this page.

#March 1st, 2005: We are current testing a
new build that contains 4 new categories and
over 1,000 new full text papers on the
Development Site. This site will be under a
heavy barrage of testing and may experience

<]

Terminado

TEXT MINING (2005)




s
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4 Home | FIBookmarks % Yahoo % Google % MK Homepage % ORF % Zope on httpyf... % PubMed % »

Annotate a protein sequence
from a set of scientific
references

ABOUT SUPPLEMENT GLOSSARY

Input several PMID identifiers (a maximum of 10) or a SwissProt identifier

|g|ycogenin
(example: 3536478 3774547 3510187) (example: TETX_CLOTE)

- |n=

Derive Gene Ontoloqy
terms from the MeSH
terms of the abstracts

Derive SwissProt keywords Derwé:Smustt
from the MeSH terms of Keywords from the
the abstracts words of the abstracts

- | Inclusion value >= (0.8 ~|
- |Support>={20 -

Using lower threshelds on the inclusion and support values you will obtain more keywords or
GO-terms but they will not be so reliable. See supplementary material for details.

Annotate | Clear |

Bork Group at EMBL-Heidelberg and Genetics Dept. of the Universidad de Méalaga

Inclusion value >=|0.8 R Inclusion value >= 08 |

Support >= 5 v Support >=

D& el | - v
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> BExtraction of mappings
between related terms
using a model of fuzzy
associations
> Mesh terms/SwissProt
keywords/GO terms

Perez AJ, Perez-lratxeta C, Bork P, Thode G,
Andrade MA.Gene annotation from scientific
literature using mappings between keyword
systems. Bioinformatics. 2004 Sep 1;20(13):
2084-91. Epub 2004 Apr 1.
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Uppl. EXERCISE 8: PROTEIN FUNCT

> The functional annotations contained in databases such as Gene
> Ontology annotation (GOA) was directly or indirectly extracted from
the literature.
- Several applications have been developed to associate proteins
with functional terms.
> Try to use text mning applications and GOA annotations to
find functional information for your query proteins:
>GOANNotator
-IHOP
-GOA

TEXT MINING (2005)
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PROTEIN INTERACTIONS

>~ Advances Iin experimental large scale protein
Interaction analysis

> Exp. Methods for protein interaction characterization:
> protein arrays
> MRNA expression microarrays
- Yeast two-hybrid
- Affinity purification with MS
> X-ray, NMRFRET, chemical cross-linking,..

> Bioinformatics methods for protein characterization:
> Genome-based
> Seguence-based

TEXT MINING (2005)
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PROTEIN INTERACTION DATABASE

Database Reference URL

Name

BIND (Bader et al., 2003) http://bind.ca

DIP (Xenarios et al., 2002)  http://dip.doe-mbi.ucla.edu

GRID (Breitkreutz et al. http://biodata.mshri.on.ca/grid
2003)

HPID (Han et al., 2004) http://www.hpid.org

HPRD (Peri et al., 2004) http://www.hprd.org

IntAct (Hermjakob et al., http:/www.ebi.ac.uk/intact
2004)

MINT (Zanzoni et al., 2002)  http://cbm.bio.uniroma2.it/mint

STRING (vonMering et a., http://string.embl.de
2003)

ECID (Juan et al., 2004) http://www.pdg.cnb.uam.es/ECID

TEXT MINING (2005)
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=XT MINING & PROTEIN INTERACTIC

- Extract automatically those interactions from articles.

> NL used to characterise the nature of the interaction
and its directionality.

- Literature-derived interaction networks:
- power law distribution
- scale free topology

- Visualised using network graphs.

> Methods range from: simple occurrence, expert derived
word patterns (frames) to machine learning.

TEXT MINING (2005)
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PubGene

> Use the co-occurrence of protein and gene names.

> Assumption: co-occurrence imply biological relationship

> Indexing PublMed abstracts and titles with human proteins.

> Construction of interaction networks.

> Build upon binary interactions between co-occurring proteins

Jenssen TK, Laegreid A, Komorowski J, Hovig E.A literature network of human genes for high-throughput analysis of gene expression.Nat
Genet. 2001 May;28(1):21-8.

http://www.pubgene.org/

TEXT MINING (2005)
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information hyperlinked
Over proteins

Search Gene

Save/ Load
Help

Concept & Imp lementation
by Rebert Hoffmann

Gene Model - the logbook

In the course of your navigation through iHOP, interesting sentences
can be added to the Gene Model by clicking on the —% icon beside the
sentence. The Gene Model stores these sentences and represents
their relation in a graph. More about the Gene Maodel...

TEXT MINING (2005)

IHOP:
Visualization
of protein

Interactions
using network
graphs




> Relationship between the co-occurring proteins using frames
> Frames: textual patterns used to express interactions
> Initial set of 14 interaction words based on domain knowledge.
- Examples: activate, bind, suppress
> Analysed the order of protein names within sentences.
> Take into account distance (off-set) between protein names.
- System effective for simple interaction types.
- Difficult cases: long sentences with complex

grammatical structures

TEXT MINING (2005)
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CHILIBOT

> NLP-based text mining approach.

- Content-rich relationship networks among biological

> Concepts, genes, proteins or drugs.

> Nature of the relationship: inhibitory, stimulative, neutral
and simple co-occurrence.

> Internet-based application with graphical visualisation

> Sentence as unit, POS tagging, shallow parsing and rules.

Chen H, Sharp BM.Content-rich biological network constructed by mining PubMed abstracts.BM C Bioinformatics. 2004 Oct 8;5(1):
147.

http://www.chilibot.net/

TEXT MINING (2005)
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CHILIBOT

BOMF

7 AFOFTOSIS

%

CASP3

SMET

BCLZ

CAsFH BCLX

> Need registration.
> Hypothesis generation.

32

TEKE

Chen H, Sharp BM.
Content-rich biological network constructed by mining PubMed abstracts.
BMC Bioinformatics. 2004 Oct 8;5(1):147.

http://www.chilibot.net/
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- MOUNT
@fj Blueprint ﬁmm
s HOSPITAL
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Blueprint Home PreBIND Search

=PreBIND

About

Search for a protein by name and organism:

Enter the name of a protein (one word) and the erganism it comes from.

~|  Submit | Reset |

Search

I Any organism

BIND

For example, type "Raslp" and select Saccharomyces cerevisiae.

Credits

FTP/Downloads OR

Publications Search for a protein by accession:

Enter the REFSEQ accession number of a protein.

Submit | Reset |

Contact PreBIND

For example, type "MP_014744" to find interaction papers about Raslp of
veast. Look for REFSEQ accession numbers here.

OR

Search for a PubMed paper by PMID:
Enter the PubMed Identifier (PMID) of the paper.

Submit | Reset |

For example, type "10747882" to view a list of potential interactions in this
paper.

4] I

@ 6 & E) | _ | IM

Pre ﬁﬁ

> Based on SVM.

> Query pratein or accession
number.

> Assist the Biomolecular
Interaction Network
Database (BIND)

Donaldson I, Martin J, de Bruijn B, Wolting C, Lay V,
Tuekam B, Zhang S, Baskin B, Bader GD, Michaickova
K, Pawson T, Hogue CW.PreBIND and Textomy--mining
the biomedical literature for protein-protein interactions
using a support vector machine.BMC Bioinformatics. 2003 Mar
27;4(1):11.

http://www.blueprint.org/products/prebind
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> Proteins instantiate thelir function through interactions with
other bio-molecules.

-Use different text mining tools which try to extract protein interactions
for a given query protein/s (caspase, glycogenin, p53 etc...)
fromtexts: IHOP, PreBIND, Chilibat.

~Compare your results with entries in interaction datalbases:

>BIND, DIP, GRID , HPID, HPRD, IntAct, MINT and STRING.

~\What kind of output is produced by each tool?

~\Which differences do you encounter?

-\WWhat are the difficulties encountered by those tools?

>

TEXT MINING (2005)
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Mcroarray data analysis

> Co-ordinated expression of genes.

> Functional co-regulation within biological processes.

> Mine micro array data using the associated
biomedical literature.

> Characterise groups of genes extracting functional keywords.

» Score the coherence of gene clusters.

> Group genes based on thelir associated literature and
functional descriptions.

TEXT MINING (2005)
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~ Text mining tool for microarray analysis.

> Analyse the correlation between:
- the increase of the level of expression patterns and
> the significance of functional information derived

fromthe literature.

> Extract functional information fromthe literature linked
to the microarray genes.

- Calculates statistical significance of terms from
documents associated to genes of each cluster.

TEXT MINING (2005)




PDG Protein Design Group.

~ Text mining tool for microarray analysis.

> Analyse the correlation between:
- the increase of the level of expression patterns and
> the significance of functional information derived

fromthe literature.

> Extract functional information fromthe literature linked
to the microarray genes.

- Calculates statistical significance of terms from
documents associated to genes of each cluster.

TEXT MINING (2005)
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PROTEIN LOCALIZATION

> Protein activity -> specific cellular environments.
> Localisation determination:
> Experimental techniques.
> Bioinformatics techniques (PSORT).
> Text mining.
> Nair and Rost; lexical information in annotation datalbase
records.
- Stapley et al: Use SVM to classify proteins according

to their subcellular localisation, extracted from
PubMed abstracts.

TEXT MINING (2005)
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AND SEQUENCE ANALYSIS: MEDE

~ Use NLP techniques to retrieve the related articles
for a given sequence (online).

- Related articles:
> those describing the query sequence (protein) or
> Its redundant sequences and close homologues

> Direct search with the sequence.

> Indirect search with gene symboals.

> Use Blast against GenBank.

~ Use Eutilities toolset to retrieve documents

TEXT MINING (2005)
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) AND SEQUENCE ANALYSIS: SAV/

QUERY

Y

BLAST against PDB
E-value < 0.0001 o hits or E-value = 0.0001

Trivial answer PSI-BLAST against NCBI-nr

//mvwss-m OT seq. DB seq.
E-value < 0.0001 any E-value

SWISS-PROT entry for query

SWISS-PROT~, E-value <0.1 = _PDB hit
‘// entry \ BLAST /

SAWTED
aif—— SWISS-PRO T-mif—| Lalk—PDB hi
text entry against :

comparison | —_ cwics proT-ak”) l""""E"’F“""tF'[:El hit
PDAB hit

\ entry /

SWISS-PRAT
entry

Re-assess PDB hits with SAWTED E-values

Sequence similarity
the base for identifying

structure templates
for query sequence

Structure Assignment
With Text Description

Document comparison
algorithms

http://www.bmm.icnet.uk/~sawted/
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2 AND SEQUENCE ANALYSIS: SAWI

. FEile Edit Wiew Go Boockmarks Tools Window Help

Q @ @ @ [l% http:ﬂvmw.bmm.icnet.uk}servers,.fsawtecal - Search |
4% Home | B3Bookmarks %+ Yahoo %+ Google S MK Homepage %+ ORF % Zope on http:fj... S PubMed » LJse informion

SAW—['E D home submit sequence bmm help Con'ta""‘ed In te)<t
descriptions of

your reference for this submission &MSSPI’Ot

| :

describe the function of your protein in English give keywords for your protein * annotatlons

*

SAWTED PSI-BLAST web server submission form

your email address (format: xyz@abc.def...)

paste the amino acid sequence here (in one-letter code - no headers, no numbers - just the
sequence)

Identification of
remote homologues

maximum number of iteratinnsl w0 | -h option I 0.001 -

please note that sequences longer than 800 residues will get this is the E-value threshold for inclusion into the
no more that 2 iterations PSIBLAST iterated profile

e | g::}zsse Sehllon o AL LLEE * needed if no SWISS-PROT homologue can be

found for your query

results will be returned by email

please note that this server only reports hits against the PDB

C()pyright ICRF 1999 disclaimer server admin: maccallr @ cancer.org.uk

DR | =
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COMMUNITY WIDE EVALUATIONS

BIOINFORMATICS BIO-NLP NLP/IR/E

CASP KDD cup MUC

CAMDA BioCreative

CAPRI
JNLPBA shared task

GASP
TREC Genomics track

GAW

LLLOS challenge

CASP: Critical asessment of Protein Structure Prediction PTC: Predictive Toxicology Challenge

CAMDA: Critical Assessment of Microarray Data Analysis ~ KDD: Knowledge Discovery and Data mining

CAPRI: Critical Assessment of Prediction of Interactions JNLPBA: Joint workshop on Natural Language Processing in Biomedicine
GASP: Genome Annotation Assessment Project TREC: Text Retrieval conference

GAW: Genome Access Workshop MUC: Message Understanding conference
LLLO5: Genic interaction extraction challenge

TEXT MINING (2005)
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CONCLUSIONS AND OUTLOOK

» BIO-NLP VERY RECENT DISCIPLINE (MAINLY 2003-TODAY).

~ GROWNG INTEREST

> NEW TECHNIQUES AND DATASETS

> NEED OF USER FEEDBACK AND INTERACTIVE LEARINING

TEXT MINING (2005)
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