
Text-mining, metegenomics, names and 
phenotype: A high-level view.

George Garrity
Michigan State University

NamesforLife, LLC

Tuesday, October 8, 13



Zipf’s law applies
...but so do the rules of nomenclature
...and communities of practice

...and the principles of semiotics and taxonomy
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Deep knowledge of the subject language terminology is  key
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“Kbase also should incorporate 
metabolic, physiological , and 
morphological phenotypes used 
to identify species (e.g., from 
B e r g e y ’ s “d i f f e r e n t i a l 
characteristics” tables).”

From the DOE Systems Biology 
Knowledgebase Implementation Plan 
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Major features included in the NamesforLife Phenotypic Index
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Technical and non-
technical barriers
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N4L DOI mediated semantic services
•Terminology development tools
•Annotation tools
•Nomenclature, data and ontologies
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Visit us at http://services.namesforlife.com
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Phenotypic 
Data 
Repository 

Index of Taxonomic Literature 

Extracted Term Sets 

Declarative Vocabulary 
derived from taxonomic 
literature. 

Descriptive 
Ontology of 
Phenotypic 
Features 

Corpus: Taxonomic literature 
for sequenced organisms 

Use SKOS tool (Protégé)  to 
manage vocabulary. 

Extract high frequency 
terms from index as candidate 
terms for controlled 
vocabulary. 

Create a Descriptive (as 
opposed to Prescriptive) 
Ontology from the vocabulary. 

names, strain identifiers, 
features, definitions, 
reference ids 
(free text, unstructured) 

structure 

Automated extraction of high 
frequency terms using in-
house tools. 

Phenotypic Profiles: 
normalized SQL data 
structures, EQ formalization, 
PhenoXML. 

Full-text index of 
phenotypic data repository 
Lucene index: DOI, 
repository entry 

Phase II 

Phase I 

KWIC interface to the 
index. 

Any open standard 
supported by Protégé. 

Open standard supported 
by both Protégé and 
Phenex. 

Task description 

Phenotypic data is limited to 
that which is drawn from 
strains for which genomes 
have been sequenced and 
deposited. 

Discriminative 
Feature App 

Tablet client application and 
web service. 

Semantic Index of Phenotypic 
Descriptions and 
Discriminative Features 

Draft Vocabulary of 
Phenotypic Features 

Examination and coarse-
grained classification of the 
extracted terms in vocabulary 
management application. 

Tab-delimited text format 
with some XML tagging 
preserved where needed. 

Fully normalize descriptions 
and emendations from the 
Phase I corpus, use to 
populate Phenotypic Profiles. 

Apache Solr or Lucene with 
custom extensions. 

Create an index with faceted 
search of Phenotypic Profiles 
within Phenotypic Data 
Repository. 

Strain Registration Service 
Based on existing N4L data 
model and Phenotypic Data 
Repository. 

Description 
Generator 

Develop initial commercial 
applications. 

Develop a strain registration 
service for new exemplars and 
Phenotypic Profiles. 
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The corpus
pre-‐2000	  descrip,ons	  [corrected	  OCR,	  from	  2,964	  descrip,ons	  
2003-‐2009	  freely	  available	  on	  web	  (3,338	  ar,cles)
2010-‐2012	  provided	  via	  partnership	  with	  SGM	  (1,080	  ar,cles)

0" 5,000" 10,000" 15,000" 20,000" 25,000" 30,000"

PDF"Image/OCR"
195151999"

PDF"Text"
200052002"

HTML/XML"
200352012"

Number'of'Pages'

Yielded	  5,750	  descrip,ons	  and	  emenda,ons
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Rank Frequency
phylum 4
class 17

subclass 4
order 31

suborder 19
family 131
genus 1095

species 4382
subspecies 75

Taxonomic composition of the  corpus
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Phylum n total mean Phylum n total mean
Proteobacteria 2220 272688 123 Chlorobi 15 1691 113
Actinobacteria 1255 152022 121 Synergistetes 15 951 63
Firmicutes 994 120469 121 Planctomycetes 13 1604 123
Bacteroidetes 765 105384 138 Deferribacteres 12 803 67
Euryarchaeota 157 16990 108 Armatimonadetes 11 459 42
Verrucomicrobia 48 5499 115 Caldiserica 6 219 37
Deinococcus-Thermus 38 4594 121 Fusobacteria 6 488 81
Chloroflexi 34 1845 54 Gemmatimonadetes 6 208 35
Aquificae 28 1953 70 Thermodesulfobacteria 5 423 85
Tenericutes 27 2118 78 Nitrospirae 4 323 81
Spirochaetes 24 2309 96 Chlamydiae 3 277 92
Crenarchaeota 18 1416 79 Cyanobacteria 2 92 46
Acidobacteria 16 1305 82 Lentisphaerae 2 64 32
Thermotogae 16 1626 102 Chrysiogenetes 1 75 75

Corpus metrics
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Not all descriptions are equally informative

Description of Kribbella koreensis (Lee et al. 2000) comb. nov.

Kribbella koreensis (ko.re.enʹ′sis. N.L. fem. adj. koreensis pertaining to Korea, the 
location of the soil sample from which the type strain was isolated).

The description is identical to that of Lee et al. (2000).

Emended description of Anoxybacillus pushchinoensis corrig. Pikuta et al. 2000

Aerotolerant anaerobe.
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Fatty Acid Extracted
Tokenized 733
Reduced 675

Synonyms 412
Straight chain 399
Unsaturated

mono 255
di 12
tri 4

tetra-hexa 6
branched 315
hydroxy 141

DMA 13
cyclo 4

Matched in LipidMaps 205

Unidentified 529

Reduced set 675

Normalized 412

synonyms (11-21) 6

synonyms (2-9) 76

unique 330
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Coccus

Rod

Other
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Our goal
To provide on-demand access to the correct 
information so that end-users can interpret like 
a subject matter expert.
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Following up on Folker’s
bright idea
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Name Exemplar Exemplar

Taxonomic 
concept

Name

Taxonomic 
concept

ExemplarName Name

Taxonomic 
concept

The reality of modern microbiology 
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The parts are falling into place, 
so what would it take?
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Thanks to our partners, collaborators and sponsors

INTERNATIONAL 
COMMITTEE ON 

SYSTEMATICS OF 
PROKARYOTES

The NamesforLife system and methods of semantic resolution are 
covered under US Patent 7,925,444. Other US and PCT patents pending.

Your logo could 
go here
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