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Information Extraction (IE)

Named-Entity Recognition (NER)
Excessive EEIS intake has been associated with a higher incidence of
Named-Entity Linking (NEL)

Excessive [00002 (FoopB)] intake has been associated with a higher incidence of

[o001(uMLS)].
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Bio-IE During the Years

Several Bio-shared workshops

e BioNLP, BioCreative, ...

- Gene mentions - Gene mention - Protein mentions - Cross-species - Chemical and - Identification of - Chemical Entity - Mining protein . Drug/chemical -
in text tagging - Protein - protein  gene Drug Named  chemical Mention interactions and  protein interactions
- Linking protein - Gene normalizationteractions normalization Entity compounds and of recognition mutations for - Chemical
database entries - Extraction of - Protein-protein Recognition relevant biological - Gene and precision medicine |gentification and
to abstracts protein-protein interactions - Gene ontology context in patents  Protein Related - Chemical-protein Indexing in
interactions from text - Gene indexing curation -Chemical-disease Object recognition interactions PubMed articles
and retrieval task relation - LitCovid track

Multi-label topic
classification for
COVID-19 literature
annotation




State in the Food Domain
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CAFETERIA Pipeline

1. Which information we would like to extract?
2. What kind of resources we can utilise?
3. What application we should solve?

v v v
n bl ur / Mm \ NER§ gvgl!!blg
domain available
1. Domain-experts define the 1. Develop and train corpus- 1. Reuse the existing NERs
scope of the extraction by based NERs using the gold
creating domain dictionaries standard
2. Develop rule-based NERs 2. Improve the NERs when new
annotations become available for
3. Annotate a dataset using the training
rule-based NER:s to create a \ /
silver standard /

4. Domain experts should check
and correct the silver standard
and create a gold standard

5. Develop and train corpus-
based NERs using the gold
standard

6. Improve the NERs when new
annotations become available for
training




CAFETERIA Methods

e Rule-based methods:
o spaCy + different food dictionaries
o NCBO annotator with different food ontologies

e Corpus-based methods:
o BuTTeR - bidirectional LSTM
m ~ 94% macro averaged F1 score
o FoodNER - fine-tuning BERT language model
m ~ 94% macro averaged F1 score
m ~73-78% macro averaged scores with regard to FoodOn, SNOMED-CT,
and Hansard taxonomy



Human-Computer Interaction Tool

Recognized Entities for recipe Orecipe101

Preheat oven to 350 degrees F ( 175 degrees C ) . In a 12 inch skillet over medium heat , cook and stir the FEffJand white parts of the FIEIXLrLin EIEEduntil tender . Mix in [T Tred.
EDand FZT. Toss until well coated with ). Stir in the ). Arrange [EIEXLIdon a large baking sheet . Spoon the EEETargover (EHITD. Top with T e R rrgand

(I Bake in the preheated oven 10 minutes , or until EZJhas melted . Remove from heat and sprinkle with green onion tops before serving .

Entity tags
Entity Synonyms Hansard Tags Hansard Hansard FoodOn SnomedCT OF
Parent Closest
garlic 3 GARLIC AG.01.h.02.e [Onion/leek/gariic] % AG.01.h AG.01.h.02.e obo:NCBITaxon_4682 smct:735030001 of:Garlic
green onions [E3 AG.01.h.02.e [Onion/leek/garlic] v
canola oil CANOLA OIL AG.01.f [Fatoil] - AG.01f AG.01f 0bo:FOODON_03310387  smct:713648000
obo:FOODON_03302578  smct:226908006
shredded chicken [EJ SHREDDED AG.01.d.06 [Fowls] 5 AG.01.d AG.01.d.06 obo:NCBITaxon_9031 smct:226955001  of:Chicken
CHICKEN 0bo:FOODON_03411457
CHICKEN
salt (3 SALT AG.01.1.01 [Sall] . AGOlw AG.01 obo:CHEBI_24866
pepper [E3 AG.01.1.03 [Spice] v
oil 3 oiL AG.01.f [Fatloil] » AG.01.f AG.01 0bo:FOODON_03310387
salsa SALSA AG.01..04 [Sauce/dressing] v AG.01] AG.01104  obo:FOODON_03310086



CAFETERIA Outcomes

e Annotated food consumption data:
o 1000 recipes annotated with regard to Hansard, SNOMED-CT

and FoodON
o BioC format

e Annotated scientific abstracts :
o 500 scientific abstracts annotated with regard to Hansard, SNOMED-CT
and FoodON
o BioCformat



An Example of Annotated Scientific Abstract

g10040971 Recognized Entities for recipe ¢-10050267
¢-10050267
o paton High intake of ZEITor I dis associated with increased risk of colon cancer . In contrast , consumption of [ERIEEN EIEE)) is not associated with risk and
:Z:;zz: might even reduce the occurrence of colorectal cancer . We speculated that a diet containing [fgjor [EIgwould increase and a diet containing EIEZggwould decrease colon
c-10673913 carcinogenesis in rats . One hundred female Fischer 344 rats were given a single injection of azoxymethane ( 20 mg / kg i.p. ) , then randomized to 10 different AIN-76-based
c-10725162 diets . Five diets were adjusted to 14 % fat and 23 % protein and five other diets to 28 % fat and 40 % protein . Fat and protein were supplied by 1 ) [EffJand casein , 2 )
¢-10890036 EIXand casein , 3 ) () 4 ) EETEIXTD. and 5 ) (). Meat diets contained 30 % or 60 % freeze-dried fried [[ZZ). The diets were given ad libitum for 100 days ,
©-10917925 then colon tumor promotion was assessed by the multiplicity of aberrant crypt foci [ number of crypts per aberrant crypt focus ( ACF )] . The ACF multiplicity was nearly the
10940340 same in all groups , except bacon-fed rats , with no effect of fat and protein level or source ( p = 0.7 between 8 groups by analysis of variance ) . In contrast , compared with
:22:?2: lard - and casein-fed controls , the ACF multiplicity was reduced by 12 % in rats fed a diet with 30 % [(ZZZZdand by 20 % in rats fed a diet with 60 % [ZI23( p < 0.001) .
-11058886 The [EEMIITwas higher in bacon-fed rats than in controls ( p < 0.0001 ) . The concentrations of iron and bile acids in fecal water and total fatty acids in feces changed
¢-11103296 with diet , but there was no correlation between these concentrations and the ACF multiplicity . Thus the hypothesis that colonic iron , bile acids , or total fatty acids can
¢-11110871 promote colon tumors is not supported by this study . The results suggest that , in rats , [EZZjdoes not promote the growth of ACF and [Efdoes not protect against colon
c-11117618 carcinogenesis . A bacon-based diet appears to protect against carcinogenesis , perhaps because [IIJcontains 5 % NaCl and increased the rats' water intake .
c-11138444
¢-1123503
¢-11242456 3
c-11242460 Entlty tags
:1:;::2?2 Entity Synonyms Hansard Tags Hansard Parent Hansard Closest FoodOn SnomedCT OF
c-11341048
11562684 red meat [E3 [AG.01.d] Animals for food Animals for food Animals for food
c-11694649
¢-11694651 processed meat [E3 [AG.01.d] Animals for food Animals for food Animals for food
c-11762742
c-11802218
c-11840174 white meat [E3 [AG.01.d.06] Fowls Animals for food Fowls
c-11853496

chicken E3 CHICKEN [AG.01.d.06] Fowls Food Genus Gallus (domestic fowl)  Gallus gallus Chicken - meat of:Chicken

chicken
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