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Turku NLP group (est. 2001)

BioNLP
1. NLP in the biomedical domain
2. TEES system for biomedical event extraction
3. www.evexdb.org

NLP for Finnish
4. Turku Dependency Treebank (TDT) - Finnish Treebank
5. Finnish PropBank
6. Finnish Dependency Parser pipeline
!
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. Finnish Parsebank
. Universal Dependencies

Extracting biological events
(Speq)

Regulation
<Theme <Theme [ 9 ]

Cause>
<Site <Theme Cause>
SR Spec) | R \

Protein [(Entity| |Phosphorylation| |[Regulation| Protein Protein

STAT3 Ser(727) phosphorylation may involve Vav and Rac-1

Events:
1. Vav — regulates — phosphorylation — STAT3
2. Rac-1 — reqgulates — phosphorylation — STAT3

TEES

General-purpose event extraction system
Numerous top ranks in shared tasks
Widely adopted in BioNLP

Fully open-source
http://jbjorne.github.io/TEES/

EVEX - www.evexdb.org

e Events extracted from the entire literature available for
text mining (PubMed & PubMed Central literature
databases)

o 25M article titles and abstracts
o 1.4M Ffull-text articles

e EVEX: 40 million bio-molecular events among more
than 76 million gene/protein mentions.

e Coverage recently expanded to over 190M
gene/protein, 150M chemical, 100M disease, 70M
organism and 7M cell line mentions.

Turku Treebank and Parser

e 200K tokens fully manually annotated

e 10 sources /domains En

e Now converted to deP parser
Universal Dependencies

e Parser: OMorFi + MarMoT
+ Mate tools + glue code T

o 82% LAS e R

several billions of tokens large corpora.

An Open Source dependency parsnnﬂ
Pnpehne For Finnish :

Download

[ [
F I n n I S P ro p B a n Choose whichever option suits you best:

® Clone the repository git clone https://github.com/TurkuNLP/Finnish-dep-parser.git
* Download the current source code using the Download ZIP link of the project GitHub repository

e Allverb occurrences in the Treebank annotated
o sense +arguments + roles
o 30K verb occurrences

punct>
dobj:argl>
<partmod
r<detT<nsubj:argO r—<nsub].argﬂ xarg:arglﬂ

Tuo poika lukee.l hanen kirjoittamaansa.l kirjaa .
That boy reads he written by book

Finnish Parsebank

CommonCrawl + own Internet crawl (still ongoing)
3.6B tokens, 275M sentences fully parsed

~5B tokens waiting For parsing

Availability:

o Download sentence shuffled upon request

o SETS API + KORP (upcoming)

h 5 h Add taxonomy fiters
-

E\fE‘)< Home Tutorial FAQ About CYEVEX API Downloads Found 2 genes | 2 Interaction partners Entrez Gene ID Organism

ATR 270 545 Homo sapiens
ATR Search Add taxonomy fiters Mecl 109 852433 Saccharomyces cerevisiae S288c

ATR 28 398197 Xenopus laevis

Show gene profile for ATR Showing 1 to 3 of 3 entries

ATR regulates 8 genes or proteins o T (st reautstion
PIx1 is required  for chromosomal DNA replication under stressful conditions

Show more Sear-:n all laspin anﬂ ATR Search all for Claspin ne_or —— rome e 5 ’ TR :
Plx1 recruitment to chromatin is independent of checkpoint mediators Tipin and Claspin.

Showing 1t0 5 of &

o ThemeT isiet] (Eimding) Theme EER

" asphorylation E:
Instead, ATR-dependent phosphorylation of serine 92 of Mcm?2 is required for the recruitment of Plx1 to chr
ATR is regulated by 11 genes or proteins raas

KCEP“ —l—f Polo-like kinase (Plk)1 is required for mitosis progression
EME mmg i d I ATM =0 d TR o _ad e d CEPE ph |Jh rylation pro 5 its removal from centrosome delaying spir L
However, although Plkl is expressed throughout the cell cycle, its function during S-phase is unknow
5 and activates the Chkl kinase. . : - - :

TR Search all for ATR Using Xenopus laevis egg extracts, we demonstrate that Plx1, the Xenopus orthologue of Plkl, is required fo
Fm rofi (NEgative reaulaton} e glcisil
Iti II bl h d h TP Ilaborates with other proteins to regulate the phosphorylation of Chkl during checkpoinf forks induced by aphidicolin, etoposide or reduced levels of DNA-bound Mcm complexes.

Il for Chk]
MCM2-7 5 EEE Theme " Eiding) isict:]
TI I CHit u DNA i i i e T e e PIx1 binds to chromatin and suppresses the ATM/ATR-dependent intra-S-phase checkpoint that inhibif
gg g p under stressful conditions, ATR-mediated phosphorylation of Mcm2 p : : = . . e e
g g p by the S-pha eckpoint. This allows Cdc45 loading and derepression of DNA replication initiation.
N more an?\*CN—E-F an:l ATR Saarch all for MCM2-7 ey Theme ~\re=itve TeqlaEon] -‘ Theme (Binding] Theme Ricici]

CFa p T‘l—f Checkpoint activation increases Plxl binding to the Mcm complex through its Polo box domail
Ad p ofa DNA pI n checkpoint response depends upon inactivation of Claspin by the Polo-like kinase. Gan ©En

SETS: Dependency search in large ParseBanks

e Full syntactic search - subtrees, negations, morphology,
universal quantification, linear distance

e Tested on 270M trees

e bionlp-www.utu.fi/dep_search

e Also accessible via web API:
o Finnish Parsebank + Suomi24
o All Universal Dependencies treebanks

e Powers Universal Dependencies content validation
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