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Literature Curation

Manually refining and updating bioinformatics databases
Labor-intensive, error-prone and expensive task
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Natural Language Processing (NLP) techniques supporting
Biofuel Research
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Automatic extraction of semantic entities and facts:
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Assay, Enzyme Activity Assay Conditions, Glycosylation
Gene, Host Kinetic Assay Conditions, pH, Product Analysis
Organism, Substrate | Specific Activity, Substrate Specificity, Temperature

mycoMINE [1]: a text mining pipeline based on GATE [2].

mycoMINE Workflow

NLP preprocessing: tokenisation, sentence splitting...
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GenWiKki

An NLP-enhanced wiki system based on the MediaWiki engine
Seamlessly integrates NLP capabilities in a wiki environment
Allows curators to discover knowledge embodied in the wiki content
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Characterization of a cellobiohydrolase (MoCel6A) produced by Magnaporthe oryzae. [edit]
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¢ TEEE hAngEs Three GH-& family cellobiochydrolases are expected in the genome of Magnaporthe grisea based on the complete genome sequence. Here, we demonstrate

the properties, kinetics, and substrate specificities of a Magnaporthe oryzae GH-6 family cellobiohydrolase (MoCelBA). In addition, the effect of cellobiose on
MoCelbA activity was also investigated. MoCelbA contiguously fused to a histidine tag was overexpressed in M. oryzae and purified by affinity

search chromatography. MoCeleA showed higher hydrolytic activities on phosphoric acid-swollen cellulose (PSC), p-glucan, and cellooligosaccharide derivatives
than on cellulose, of which the best substrates were cellooligosacchandes. A tandemly aligned cellulose hinding domain (CED) at the M terminus caused
iIncreased activity on cellulose and PSC, whereas deletion of the CBD (catalytic domain only) showed decreased activity on cellulose. MoCelbA hydrolysis of
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cellooligosaccharides and sulforhodamine-conjugated cellooligosaccharides was not inhibited by exogenously adding cellobiose up to 438 mM, which, rather,
toolbox enhanced activity, whereas a GH-7 family cellobiohydrolase from M. oryzae (MoCel7 A) was severely inhibited by more than 29 mM cellobiose. Furthermore,
= What links here we assessed the effects of cellobiose on hydrolytic activities using MoCeleA and Trichoderma reesei cellobiohydrolase (TrCel6A), which were prepared in
= Related changes Aspergillus oryzae. MoCelbA showed increased hydrolysis of cellopentaose used as a substrate in the presence of 292 mM cellobiose at pH 4.5 and pHB.0,
= Special pages and enhanced activity disappeared at pH 9.0. In contrast, TrCelbA exhibited slightly increased hydrolysis at pH 4.5, and hydrolysis was severely inhibited at
= Printable version pH 9.0. These results suggest that enhancement or inhibition of hydrolytic activities by cellobiose is dependent on the reaction mixture pH.
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Avallable Assistants Results Target Global Settings Console

Step 1. Select the service your wish to execute on your collection, Onece you add this page to your collection, you can continue browsing as your collection is saved.
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GenWiki User Interface

Semantic Infrastructure

NLP capabilities provided by the Semantic Assistants Framework [3]
Brokers NLP pipelines as Web services
Wiki-NLP communication through wiki plug-ins
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Application

Templating mechanism to present the NLP results to users
Semantic metadata embedded in each page

Using the Semantic MediaWiki (SMW) markup

Content Type Start End Features

cellobichydrolase Enzyme 103 120 = enzyme_alias: cellobiohydrolase

= BREMDA SystematicMame: oligoxyloglucan
reducing-end cellobiohydrolase

= BREMDA ECMHumber: 3.2.1.150

= abbreviation_alias: -

= google search: http:/fwww.google.com
fsearch?g=cellobiohydrolase &

= BREMDA _RecommendedMame: oligoxyloglucan
reducing-end-specific cellobiohydrolase

Semantic Entity Retrieval

Retrieve literature that contain certain type of entities
Using SMW inline queries

{{#ask: [[hasType::Enzyme]]
?Enzyme = Enzyme Entities Found
format = table

headers = plain

default = No pages found!
mainlabel = Page Name

1}
Property:Enzyme

¥ Page Name ¥ Enzyme Entities Found

FMID: 20709852 Cellobiohydrolase

Cellulases
endoglucanases
B-glucosidases

Invitrogen
DMA polymerase

Evaluation

Methodology:
Corpus of 15 documents
Manually pre-filled GeneWiki with full-text papers
Used mycoMINE to automatically extract relevant entities
Keeping the track of time

Average Curation Time: No Semantic Support vs. GenWiki

Abstract Selection Full Paper
No Support | GenWiki || No Support | GenWiki
37.5min. | 30.6 min.
20% |

1 min. 20 sec.

67% |

Conclusion

GenWiki proves that seamless integration of NLP capabilities
inside a wiki is indeed efficient, in terms of the time curators
need to annotate and retrieve entities of interest from the
domain literature.




