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(http://entopix.com/so-you-need-to-understand-language-data-open-source-nlp-software-can-help.html) 

Overview of NLP: 
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Motivation: 

• Biomedical NLP (BioNLP) and text mining: 

 

 Highly complex and large terminology (hundreds of thousands of 

genes, chemicals, cells, diseases, etc.) 

 

 Large collections of documents: publications, clinical trials, news, 

social media, clinical reports, etc. 

 

 Domain knowledge: databases, ontologies, terminologies 

 

 Needs to obtain fast answers, involving many entities in short time 

 

 Support for literature curation 
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Motivation: 

• Applications: 

 

 Document classification 

 

 Named-entity extraction 

 

 Information extraction: slot filling, relationships, events 

 

 Question answering 

 

 Document summarization 
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Document classification: 

• Automatically classification of a document into one (or more) 

categories 
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Document classification: 

• Automatically classification of a document into one (or more) 

categories 

 

• Binary, triage 

 Filtering of relevant documents 

 Ex.: animal experiments or not 

 

• Multi-class, multi-label 

 Assign class and label  

 Ex.: i2b2 Obesity challenge: 15 diseases (classes) and 4 labels 

(present, absent, questionable, unmentioned) 

 Ex.: MeSH Terms 

 Ex.: 3R labels (replacement, reduction, refinement) 
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Named-entity recognition (NER): 

(Source: http://bioinformatics.ua.pt/software/becas/) 

http://bioinformatics.ua.pt/software/becas/
http://bioinformatics.ua.pt/software/becas/
http://bioinformatics.ua.pt/software/becas/
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Named-entity recognition (NER): 

 

• Localization in text, e.g., “Duchenne muscular dystrophy” 

• Document level, e.g., “Muscular Dystrophy, Duchenne” 

 

 

• Classification of semantic type, e.g., “Disorders” (becas), “T047 - 

Disease or Syndrome” (UMLS Semantic Types) 

 

 

• Normalization, e.g., “NCI:C75482”, “NCIm:C0013264”,  

“SNOMEDCT:76670001”, “omim.org:302045” 
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UMLS Semantic Types: 

(Source: https://www.nlm.nih.gov/research/umls/META3_current_semantic_types.html) 

(Download: https://metamap.nlm.nih.gov/SemanticTypesAndGroups.shtml) 

https://www.nlm.nih.gov/research/umls/META3_current_semantic_types.html
https://metamap.nlm.nih.gov/SemanticTypesAndGroups.shtml
https://metamap.nlm.nih.gov/SemanticTypesAndGroups.shtml
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Information extraction (IE): 

• NER as pre-processing step 

 

• Slot filling 

 

 

• Binary relationships 

 

 

 

 

 

• Event extraction 

(Sources: https://medinform.jmir.org/2015/2/e19/ 

http://weaver.nlplab.org/~brat/demo/latest/#/not-editable/AnEM-1.0.4/PMC-2972690-sec-19 

http://www.nactem.ac.uk/eccb2012/index.xhtml#/10473104) 
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Information retrieval (IR): 

(Source: https://www.ncbi.nlm.nih.gov/pubmed/) 

https://www.ncbi.nlm.nih.gov/pubmed/
https://www.ncbi.nlm.nih.gov/pubmed/
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Question answering (QA): 

(Source: http://hpi.de/plattner/olelo/) 

http://hpi.de/plattner/olelo/
http://hpi.de/plattner/olelo/
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Question answering (QA) Tool: 

(Source: https://github.com/oaqa/bioasq) 

https://github.com/oaqa/bioasq
https://github.com/oaqa/bioasq
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Document summarization: 

(Source: http://hpi.de/plattner/olelo/) 

http://hpi.de/plattner/olelo/
http://hpi.de/plattner/olelo/
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Document summarization Tools: 

(Sources: https://github.com/miso-belica/sumy 

http://www.summarization.com/mead/) 

https://github.com/miso-belica/sumy
https://github.com/miso-belica/sumy
https://github.com/miso-belica/sumy
https://github.com/miso-belica/sumy
http://www.summarization.com/mead/
http://www.summarization.com/mead/
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Linguistic pre-processing - workflow: 

(Sources: http://hpi.de/plattner/olelo/) 

Document zoning 

Sentence splitting 

Tokenization 

Part-of-Speech Tagging 

Stemming, Lemmatization 

Chunking, Parsing 

http://hpi.de/plattner/olelo/
http://hpi.de/plattner/olelo/
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Document zoning: 

• Scientific literature: 

 

 Zones: abstract, introduction, methods, results, discussion, 

conclusions, captions, supplemental materials, references, etc. 

 

 Medline Structured Abstracts 
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Sentence splitting: 

• Separate the sentences 

 

• Not every dot is a separator (“Mr.”, “1.5”, “etc.”)! 

(Sources: https://opennlp.apache.org/ 

http://www.nltk.org/ 

https://stanfordnlp.github.io/CoreNLP/ 

https://spacy.io/) 

https://opennlp.apache.org/
https://opennlp.apache.org/
http://www.nltk.org/
http://www.nltk.org/
https://stanfordnlp.github.io/CoreNLP/
https://stanfordnlp.github.io/CoreNLP/
https://spacy.io/
https://spacy.io/
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Tokenization: 

• Separate the tokens (words) 

 

• Not every only spaces are separators (also slash, hyphens, etc.) 

 

• There are tools for the biomedical domain: Genia Tagger 

(Sources: https://opennlp.apache.org/ 

http://www.nltk.org/ 

https://stanfordnlp.github.io/CoreNLP/ 

https://spacy.io/ 

http://www.nactem.ac.uk/GENIA/tagger/) 

https://opennlp.apache.org/
https://opennlp.apache.org/
http://www.nltk.org/
http://www.nltk.org/
https://stanfordnlp.github.io/CoreNLP/
https://stanfordnlp.github.io/CoreNLP/
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http://www.nactem.ac.uk/GENIA/tagger/
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Stemming, Lemmatization: 

• Convert tokens to their stem or lemma: 

 Stem (based on rules): moving -> to move 

 Lemma (based on thesaurus): better -> good 

 

• Classic stemmer: Porter stemmer (implementations for various 

programming languages) 

 

• There are tools for the biomedical domain: BioLemmatizer 

 

(Sources: https://opennlp.apache.org/ 

http://www.nltk.org/ 

https://stanfordnlp.github.io/CoreNLP/ 

https://spacy.io/ 

http://biolemmatizer.sourceforge.net/) 

https://opennlp.apache.org/
https://opennlp.apache.org/
http://www.nltk.org/
http://www.nltk.org/
https://stanfordnlp.github.io/CoreNLP/
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http://biolemmatizer.sourceforge.net/
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Part-of-Speech Tagging: 

• Assign a part-of-speech (role) to every token, e.g., verb, noun, 

adjective, etc. 

 

• There are tools for the biomedical domain: Genia Tagger 

(Sources: https://opennlp.apache.org/ 

http://www.nltk.org/ 

https://stanfordnlp.github.io/CoreNLP/ 

https://spacy.io/ 

http://www.nactem.ac.uk/GENIA/tagger/) 

https://opennlp.apache.org/
https://opennlp.apache.org/
http://www.nltk.org/
http://www.nltk.org/
https://stanfordnlp.github.io/CoreNLP/
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Chunking: 

• Shallow parsing of sentence (sentence structural analysis) into 

“chunks” 

 

• There are tools for the biomedical domain: Genia Tagger 

(Sources: https://opennlp.apache.org/ 

http://www.nltk.org/ 

https://stanfordnlp.github.io/CoreNLP/ 

https://spacy.io/ 

http://www.nactem.ac.uk/GENIA/tagger/) 

https://opennlp.apache.org/
https://opennlp.apache.org/
http://www.nltk.org/
http://www.nltk.org/
https://stanfordnlp.github.io/CoreNLP/
https://stanfordnlp.github.io/CoreNLP/
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Parsing: 

• Full parsing of sentence (sentence structural analysis) into a parse 

tree 

 Dependency tree (cf. below, right) 

 Constituency tree (cf. below, left) 

 

(Sources: https://opennlp.apache.org/ 

http://www.nltk.org/ 

https://stanfordnlp.github.io/CoreNLP/ 

https://spacy.io/ 

http://corenlp.run/) 

https://opennlp.apache.org/
https://opennlp.apache.org/
http://www.nltk.org/
http://www.nltk.org/
https://stanfordnlp.github.io/CoreNLP/
https://stanfordnlp.github.io/CoreNLP/
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Biomedical resources: 

• Documents 

 

(Sources: https://www.ncbi.nlm.nih.gov/pubmed/ 

http://scielo.org 

https://www.biorxiv.org/) 

https://www.ncbi.nlm.nih.gov/pubmed/
https://www.ncbi.nlm.nih.gov/pubmed/
http://scielo.org/
http://scielo.org/
https://www.biorxiv.org/
https://www.biorxiv.org/
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Biomedical resources: 

• Databases 

 

(Sources: http://www.uniprot.org/ 

http://www.genome.jp/kegg/ 

http://flybase.org/ 

http://www.informatics.jax.org/ 

http://rgd.mcw.edu/) 

http://www.uniprot.org/
http://www.uniprot.org/
http://www.genome.jp/kegg/
http://www.genome.jp/kegg/
http://flybase.org/
http://flybase.org/
http://www.informatics.jax.org/
http://www.informatics.jax.org/
http://rgd.mcw.edu/
http://rgd.mcw.edu/
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Biomedical resources: 

• Terminologies and Ontologies: UMLS, MeSH terms, BioPortal 

 

(Sources: https://www.nlm.nih.gov/research/umls/sourcereleasedocs/index.html 

https://bioportal.bioontology.org/) 

https://www.nlm.nih.gov/research/umls/sourcereleasedocs/index.html
https://www.nlm.nih.gov/research/umls/sourcereleasedocs/index.html
https://bioportal.bioontology.org/
https://bioportal.bioontology.org/
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Biomedical resources: 

• Corpora: 

 

 Manually annotated collections of documents 

 

 Gold and Silver-standard 

 

 Training supervised learning methods 

 

 Support for system development 

 

 Evaluation and comparison of methods 
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Biomedical resources: 

• Challenges: 

 

 Events organized by the BioNLP community to compare and/or 

boost performance of tools for a particular task 

 

(Sources: http://www.biocreative.org/ 

http://2016.bionlp-st.org/ 

http://trec.nist.gov/ 

http://bioasq.org/ 

https://www.i2b2.org/NLP/DataSets/) 

http://www.biocreative.org/
http://www.biocreative.org/
http://2016.bionlp-st.org/
http://2016.bionlp-st.org/
http://2016.bionlp-st.org/
http://2016.bionlp-st.org/
http://trec.nist.gov/
http://trec.nist.gov/
http://bioasq.org/
http://bioasq.org/
https://www.i2b2.org/NLP/DataSets/
https://www.i2b2.org/NLP/DataSets/
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Biomedical resources: 

• Journals 
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Biomedical resources: 

• Conferences 
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