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Biyomedikal Alanda Metin Tabanli Veri
» Dogal Dildeki Metinler = Biyomedikal Metin Madenciligi

Chitosan Oligosaccharide Exerts Anti-Allergic Effect against Shrimp Tropomyosin-Induced Food
Allergy by Affecting Th1 and Th2 Cytokines.

Jiang T'2, Ji H, Zhang L%, Wang Y®, Zhou HE.

+ Author information

Abstract
BACKGROUND: Shrimp-derived allergen has a serious impact on people's health. Chitosan oligosaccharide (COS) has anti-allergic
action but its function on shrimp allergen-induced allergy and related molecular mechanisms remain unclear.

METHODS: COS and its degrees of polymerization (DP) were selected to interact with shrimp tropomyosin (TM) and IgE was measured.
A mouse model of food allergy was established by receiving shrimp TM intraperitoneally. The models were treated with different
concentrations of COS. Fecal and serum histamine, serum IgE, 1gG1 and IgG2a, and inflammatory cytokines were measured.

RESULTS: The main products for COS were DP2-6 with the contents of 6, 40, 26, 16, and 4%, respectively, and reacted with shrimp TM
increasingly when COS DP was increased. Severe symptoms of food allergy were observed in the TM group (diarrhea, anaphylactic
response, and rectal temperature). In contrast, COS treatment improved these symptoms significantly (p < 0.05). The sensitized mice
were desensitized after they were treated with 1 mg/kg COS. COS treatment significantly reduced serum IgE and IgG1 levels, and
increased IgG2a levels (p < 0.05). COS consumption decreased fecal and serum histamine. COS treatment reduced Th2 cytokine (IL-4,
IL-5, and IL-13) levels and increased the Th1 cytokine (IFN-y) level (p < 0.05).

CONCLUSIONS: COS showed anti-allergy properties by regulating the levels of Th1 and Th2 cytokines.

» DNA Dizisi © GenomikVeri Iicin Metin Madenciligi
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» Protein Dizisi ve llag Formiilleri = llag Kesfi Igin Metin Madenciligi
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DNA’daki Mutasyonlara Dayanan Hastalik Tahmini

Sample Genome
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4 Ozcan Simsek, O. N., Ozgir, A. & Giirgen, F. (2019). Statistical representation models
for mutation information within genomic data. BMC bioinformatics, 20(1):324.



Sistemin Genel Isleyisi
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Veri Gosterim Modelleri
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Ikili Gosterim

Bir gende mutasyon varsa 1 ile, yoksa O ile
ifade ediliyor.




Kelime Frekansi — Ters Dokiiman Frekans:1 (TF-IDF)

- Bir gende ne kadar cok mutasyon varsa, o
gen o kadar onemlidir (tf)

- Nadir mutasyonlar daha ayirdedicidir (idf).

0.0056

0.035

#'idfg, tfg,s *

mutasyon sayisl

| g

log(N/G) (N:
hasta sayisi; G: g
geninde

mutasyon olan
hasta sayisi



Kelime Frekansi - Ilgililik Frekansi1 (TF-RF)

« Sinif bilgisi kullanan denetimli bir yaklasim.
* Bir gende belirli bir hastalik tirtiinde diger hastalik tirlerine
gore daha fazla mutasyon varsa, o gen daha ayirdedicidir.

I:‘f'rfg,s:tfg,s*rfg,c

/

mutasyon sayisl

log(2+a/max(1,b))

a: ¢ sinifinda g geninde

mutasyon olan hasta sayisi
--------------------------------------------------------------------- b:diger siniflarda g geninde
mutasyon olan hasta sayisi



Calculated tf value

BM25
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BM25-TF-IDF & BM25-TF-RF

BM25-tf-idf ,, = BM25-tf ,  * idf,
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Siniflandirma

VCEF Files
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Siniflandirma

 Naive Bayes (NB)

« K En Yakin Komsu (KNN)

« Destek Vektor Makineleri (SVM)

* Yapisal Baginti (Logistic Regression - LR)
* Algilayic1 (Perceptron)

 Cok Katmanli Yapay Sinir Aglar1 (NN)



Veri Kiimesi

TCGA (The Cancer Gene Atlas)

Cancer type Sample count
Lung 1232
Breast 1080
Brain 1028
Kidney 734
Colorectal 656
Thyroid 504
Prostate 503
Skin 472
Stomach 441
Liver 378




Kanser Turd Tahmini
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Sonuclar

Bilinen ve tim genlerin karsilastiriilmasi

Bilinen |36.74 +0.56 | 36.62 + 0.83 | 10.01 £ 0.10

Tum 68.50 + 0.48 | 69.01 + 0.01 4.07 £ 0.09

* LR sonuclar



Sonuclar

Veri gosterim modellerinin karsilastirilmasi
Veri gosterimi Dogruluk F-olcuti Yanhs Pozitif
Orani
IKili 69.00 +0.76 | 69.52+0.70 | 3.65+0.17
Tf-idf 62.91+0.79 | 63.32+0.70 | 4.00x0.10
Tf-rf 7413 +1.33 | 7417 +£1.47 | 3.07 +0.24
BM25-tf-idf | 68.18+1.83 | 68.79+1.28 | 4.07 +0.54

C-score

73.74 + 0.88

74.07 £ 0.73

3.27 £ 0.24

* NN sonugclari

Statistical significance 95% conf. interval p-value: 0.0001




Gen Analizi
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Gen Analizi - Meme kanseri
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Gen Analizi - Akciger Kanseri
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[lac Kesfi Icin Metin Madenciligi

Isbirligi: Hakime Oztiirk ve Elif Ozkirimli




Motivasyon:
[lac gelistirme uzun, pahali ve zor bir stirec

llag Kesfi

3-6 yil

E ________________ _ y

@ ..

0 Klinik Oncesi

L Calismalar

d I

> Ty -

> Klinik

— 3 _aday Calismalari g 6-7 yil

ilag
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http://www.ogjc.osaka-gu.ac.jp/php/nakagawa/TRIZ/eTRIZ/



Bu sureci nasil kolaylastirabiliriz

ilag adaylarini onceliklendirerek Mevcut ilaglar igin yeni hedefler
I arama uzayini daraltabiliriz. belirleyebiliriz.

2
>

PubChem DrugBank '
@ }> Yeni tedavi

> g yontemleri

UniProt DrugBank Bilinen
ilaglar BindingDB
ChEMBL

Yapay ogrenme teknikleri
kullanarak



Protein ve ligandlarin metin tabanli gosterimi

binding

= C“‘C21 )C(

protein-ligand complex

protein

24



SMILES metin tabanli bir gésterim

— Metin isleme yontemleri kullanabiliriz

— Ligand gosterimi igin iki yaklasim kullandik
* TF-IDF tabanli

* Dagitik gosterim tabanli



» Varsayim: Kelimelerden olusan dokiiman

{ ] » ges
N= 4 - YNH © [

SMILES fga1gment1s
CC1=CC=CC(=C1)C2=NOC(=N2)CN(C(C)C clcecece

- —CC(=CC(= CC(NCc1ncno1)C
IC(=0)C3=CC(=CC(=C3)0C)0C COc1ec(0C)ce(c1)C=0

- Kelimelerin ne oldugunu bilmiyoruz



Dokliman olarak SMILES

/
2

SMILES:
COC|=C(C=CC(=C1)C=0)O

%
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Dokuman olarak SMILES

SMILES:

>

COC|=C(C=CC(=C1)C=0)O
Kimyasal Kelimeler: COCI|=C(C

8-karakterlik LINGO
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Dokuman olarak SMILES

SMILES:

>

COC|=C(C=CC(=C1)C=0)O

Kimyasal Kelimeler: COCI|=C(C
OCI=C(C=

8-karakterlik LINGO
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Dokuman olarak SMILES

SMILES:

>

COC|=C(C=CC(=C1)C=0)0

Kimyasal Kelimeler: COCI|=C(C
OCI=C(C=
Cl=C(C=C

8-karakterlik LINGO



Dokuman olarak SMILES

SMILES: 8-karakterlik LINGO

>

COC|=C(C=CC(=C1)C=0)0

Kimyasal Kelimeler: COCI|=C(C
OCI=C(C=
Cl=C(C=C
|=C(C=CC
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Dokuman olarak SMILES

SMILES: 8-karakterlik LINGO

COCI|=C(C=CC(=C|)C=0)0

Kimyasal Kelimeler: COCI|=C(C
OCI=C(C=
Cl=C(C=C
|=C(C=CC

C1)C=0)O
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Kelime Frekansi — Ters Doktiman Frekansi
(TF-IDF)

* Kimyasal kelimeleri agirliklandirmak icin kullandik
e TF:Kimyasal kelimenin SMILES'da ge¢cme frekansi
* IDF: Kimyasal kelimenin derlemde gectigi SMILES
formulu sayisi ile ters orantili (varsayim: nadir
gecen kelimeler daha ayirdedici)



Kelime frekansi (TF)

Kimyasal kelimenin bir SMILES formulunde ge¢cme siklig::

\“?"»\\\5"9

E;?:::L ¢ SMILES,  SMILES, SMILES;  SMILES,
=CC=CC=C 3 6 4 2
CI)NC(=O | 2 | 2
COCI=C(C 0 | 0 0
2=C(C(=N 0 | | 0
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Ters Dokiiman Frekansi (IDF)

=CC=CC=? 3 6 4 2
TUM ligandlarda gegiyor.

COCI=C(C
Tek bir ligandda

geciyor

Ligandlari TF-IDF tabanli vektorler olarak ifade ettik.
TF-IDF vektorleri arasindaki kosinus benzerligini k en yakin komsu tabanl algoritma ile kullandik.
ki boyutlu ligand gosterimi ile ayni basariyi daha az hesaplama giicii ile elde ettik.

Oztiirk, H., Ozkinmli, E., Ozgiir, A. A comparative study of SMILES-based compound
similarity functions for drug-target interaction prediction. BMC Bioinformatics, 17:128, 2016.



Dagitik Kelime Temsil Modeli

—
—

Metin Derlemi
Or:Vikipediya
u

3-katmanli

yapay sinir agi

i%@

Word2Vec

(Mikolov, Tomas, et al. 201 3)
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[Thor — Mjolnir] = [Merlin — Excalibur]
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SMILESVec: Dagitik ligand temsili
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ChEMBL Kim?'asal
c# kelime
C\// \ o vektorleri
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SMILESVec: Dagitik ligand temsili

S
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SMILESVec = vector(ligand) =

39

ChEMBL
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Vektorii
(SMILESVec)

>

100 — boyutlu temsil vektori

Y= vector(wordy)

n, kimyasal kelimelerin sayist



Protein temsili
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Oneri: Ligand

protein B
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SMILESVec-tabanli Protein Temsili

Protein: sialidase
Interacting ligands: DAN, SIA

DAN, CC(=0)N[C@@H]1[C@@H](0)C=C(O[C@H]...

SIA, CC(=O)N[C@@H]1[C@@H](O)C[C@@]...

SMILES
vectors




SMILESVec-based Protein Representation

Protein: sialidase
Interacting ligands: DAN, SIA

Bu yaklasimla protein

1 obekleme probleminde
protein dizisini kullanan
yaklasimlarla ayni basariy

Sialidase elde ettik.
Protein
vector

>

H. Ozturk, E. Ozkirimli;and A: Ozgur. /A novel methodology on distributed representations of proteins
using their interacting ligands. Bioinformatics, Volume 34, Issue |3, Pages i295-i303,2018.



SMILESVec ve ProtVec ile 6beklemeye 6rnek

‘ Fibronectin Type Ill proteins

‘ Other proteins
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SMILESVec ve ProtVec ile 6beklemeye 6rnek

Fibronectin Type |l proteins

O dlbqua2 dIn26a3
dIn26a3 Human Interleukin-6

Receptor alpha chain

SMILESVec cluster

Other proteins

dlbqua2
Cytokine-binding
region of GP130

ProtVec clusters

raloxifene

..,
.
.
.
.
..,

s
o
ot

din26a3

Human Interleukin-6
Receptor alpha chain

bazedoxifene

W

v, *

Tl oy 16
o
U i

more

dlbqua2

Cytokine-binding
region of GP130

45




[lac-protein etkilesim tahmini
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[lac-protein baglanma ilgisi tahmini

ligand M\\_‘\/’
(ampicillin) P4
&
R’,\‘\‘Ji
L

K/K/1C
+ i Ihd 50

9

binding

protein-ligand complex
(NDM-1+ampicillin)

protein
(NDM-1)

H. Oztiirk, A. Ozgiir, E. Ozkirimli; DeepDTA: deep drug-target binding affinity prediction,
Bioinformatics, Volume 34, Issue |17, Pages i821-i829,2018.



DeepDTA

Derin ogrenme algoritmasi ile kimyasal ve proteinin sadece metin
tabanli dizilerini kullaniyor.

E&

CCI(C(N2C(SC(C2=O)NC(=0)... MELPNIMHPVAKLSTALAAALML..




DeepDTA Modeli
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Protein-ilac temsili icin Baglanma ilgisi tahmini igin

Evrisimli Sinir Aglari (CNN) ok katmanh-yapay-sinir-aglari



Sonuclar — Davis veri kiimesi

50

drug-target binding affinity prediction

11
10}
- 7|
o
2 6|
=
5 L
Y 5 6 7 8 9 10 11
Predicted (pKd values)
Method Cli AUPR MSE
KronRLS (Pahikkala et al., 0.871 0.661 0.379
2014)
SimBoost (He et al., 2017) 0.872 0.709 0.282
DeepDTA 0.878 0.714 0.261




Sonuclar — KIBA veri kiimesi

51

drug-target binding affinity prediction

* statistical significance
95% conf. interval
p-value: 0.0001
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Predicted (KIBA scores)
Method Cl AUPR MSE
KronRLS (Pahikkala et al., 0.782 0.635 0411
2014)
SimBoost (He et al,, 2017) 0.836 0.760 0.222
DeepDTA 0.863%* 0.788%* 0.194




I Biyomedikal Metin Madenciligi
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Literatuirdeki bilgiye erisim zorlugu

~ N

PubMed IFN-gamma OR interferon-gamma |
Create alert

Format: Summary ~ Sort by: Most Recent ~ Per page: 20 ~ Send to ~

Best matches for IFN-gamma OR interferon-gamma:

Interferon-gamma; an overview of signals, mechanisms and functions.
Schroder K et al. J Leukoc Biol. (2004)

Cellular responses to interferon-gamma.
Boehm U et al. Annu Rev Immunol. (1997)

[Interferon (IFN) therapy (recombinant IFN-alpha-2C or recombinant IFN-gamma) in metastasized

Kuzmits R et al. Acta Med Austriaca. (1985)

Switch to our new best match sort order

Search results

Items: 1 to 20 of 124125 Page 1 0of6207 Next> Last>>

Protective efficacy induced by DNA prime and recombinant protein boost vaccination with Toxoplasma
1. gondii GRA14 in mice.

Pagheh AS, Sarvi S, Gholami S, Asgarian-Omran H, Valadan R, Hassannia H, Ahmadpour E, Fasihi-

Ramandie M, Dodangeh S, Hosseni-Khah Z, Daryani A.

Microb Pathog. 2019 Jun 15:103601. doi: 10.1016/j.micpath.2019.103601. [Epub ahead of print]

PMID: 31212035
Similar articles

Cok zor veya
imkansiz: bilim
insanlarinin ilgili
yayinlari takip
edebilmesi.

Manuel olusturulan
veritabanlari: mevcut
bilginin gok kuguk bir
Kismini
kapsamaktadir.



Amac

Dogal dil isleme ve yapay ogrenmeye dayanan yontemlerle onemli
bilgilerin otomatik olarak ¢ikarilmasi.

Gizli baglantilarin tespit edilerek yeni bilimsel hipotezlerin
olusturulmasi.



Ne tar bilgiler cikarabiliriz?

Olumsuzluk

AN

Physical and functional interactions between STAT3 and ZIP kinase.

Signal transducer and activator of transcription 3 (STAT3) is a latent
cytoplasmic transcription factor that can be activated by cytokines and
growth factors. It plays important roles in cell growth, apoptosis and cell

transformation, and is constitutively active in a variety of tumor -
study, we provide evidence that zipper-interacii otein kinase (ZIPK)
\atera ically with STAT3 ZIPK specifically interacted witr|| STATS3,
and_did not bind/to STAT1, STAT4, STATS5a STATS5b or STATSE.| ZIPK

AN

[ligkiler
(etkilesimler)

v

» Baglanma

STAT3 Jorserine 727 (Ser727)and_enhancel STAT3

hosphorylat

lliski <
Turu

Yon

nscriptional activity. Small interfering RNA-mediated reductio IPK
expression decreased leukemia inhibitory factor (LIF)- and IL-6-induced
STAT3-dependent transcription. Furthermore, LIF- and IL-6-mediated

STAT3 activation stimulated ZIPK activity. Taken together, our dal@g

yeri

> Karmasik
olaylar
D

that ZIPK interacts with STAT3 within theCnucleud to regulate th
transcriptional activity of STAT3 via phosphorylatioN of Ser727.

\spekmatif

\

Hulcresel bolge

bilgi



Ne tur bilgiler cikarabiliriz?

) Bacteria Names

bac A 1) Varhk Ismi
Description
Bifidobacterium. Representatives of this genus naturally colonize the human Tanima & Habitat
n ] t (CIT) and are important for establishing and maintaining H -
homeostasis of the_jptestinal ecosystem to allow for normal digestion. Normalizas Names
Their presence has been associated with beneficial health effects, such as prevention of yonu

diarrhea, amelioration of lactose intolerance, or immunomodulation.

The stabilizing effect on g microflora is attributed to the capacity of bifidobacteria

to produce bacteriocins, which are bacteriostatic agents with a broad spectrum i action,

and to their pH-reducing activity.

Most of the ~3@ known species of bifidobacteria have been isolated from the mammalian GIT, Sre ge
= 2) lligki Cikarma

and some from the vaginal and ora cav1t¥.
All are obligate anaerobes belonging to the Actinomycetales, branch of Gram-positive
Racloria with high OC contonl that also includes Corynebacteria, Mycobacieria. and

Streptomycetes. Localization
Description

Lilidobacieriun longun - .
This organism is found in adult humans and formula fed infants as a normal component of Bacteria €¢=———p Habitat

Eut flora.

escription Part-Of

Bifido! o 1 0 NCCo70s

This strain was isolated from infant feces. Habitat [ ¢=—p Habitat

e 2 a I ° 2
The genome of this strain is belng sequenced for comparative genomics.




Metin ve Ag Madenciligi ile Yeni Baglanti Tespiti

Seed\
A el vl J - Kavram (6r: bir hastalik)
1 - — - Kavram ile iligkili bilinen
(New1)—{New2)  (News) ﬂ genler (¢cekirdek genler)

.N;w}/ W\d) Literatiirden derlenen
~— N2/ kavrama-dayali ag
::_r\i;;s u -

- (Rowd) - Derece
— Merkezilik tabanli Ozvektor
, ag analizi \ Aradanlik
Hipotez: Yakinlik
Kavrama bagli gen- u N y
gen etkilesim
agindaki onemli Kavramla iliskili yeni genler
genler de bu
kavramla iligkili
olabilir.

Prostat kanseri, asiya bagli bagisiklik ve ates ile iligkili genlerin tespiti icin
kullaniimistir.



Gen-gen etkilesimlerinin tespiti

IL-2 and IL-15 induced the production of IL-17 and IFN-gamma in a dose
dependent manner by PBMCs. (Genia Tagger: 71% F-measure)

T — prep._by

—

PBMCs

dependent

Varsayim: Genler
arasidaki yolun
aralarindaki semantik
iligkiyi belirlemek igin iyi
“~_ lliski yok. bir 0zellik oldugu.

conjland
IFN-gamma

[ligki yok. /

iligki var.

Baglam agdaclarinin olusturulmasi i¢in Stanford Parser kullanildi (de Marneffe et al., 2006).



Baglam Agaci Yolu Edit Fonksiyonu

» Ik diziyi ikinciye gevirmek icin minimum islem sayisi (islemler: bir
kelimenin eklenmesi, silinmesi veya degistiriimesi)

IL2 — nsubj — induced — dobj — production — prep_of — IL-17
IL2 — nsubj — induced — dobj — production — prep_of — IL-17 — conj_and — IFN-gamma
IL-17 — conj_and — IFN-gamma

Edit mesafesi (Yol1 -> Yol2) = 2 (2 ekleme)
Edit mesafesi (Yol1 -> Yol3) = 8 (6 ¢cikarma + 2 ekleme)

Benzerlik fonksiyonuna donusturme:

EditSim( p,, p )=e"Y EDist(p..p)))
. P

« Cekirdek fonksiyon olarak SVM'"9"t paketine (Joachims, 1999) entegre edildi.



Degerlendirme

Veri kumeleri:

Data Set Sentences + Sentences - Sentences
AIMED! 4026 951 3075
CB? 4056 2202 1854
Sonuclar:
Precision Recall F-measure
AIMED 77.52 43.51 55.61
CB 85.15 84.79 84.96

Kesinlik (Precision): Bulunan iligkiler icinde dogru olanlarin orani.

Bulma (Recall): Mevcut iliskilerden dogru bulunanlarin orani.
F-Olcutu: Kesinlik ve bulmanin harmonik ortalamasi.


ftp://ftp.cs.utexas.edu/pub/mooney/bio-data/
http://biocreative.sourceforge.net/biocreative_2.html

Prostat Kanseri Genlerinin Tahmini

OMIM Morbid Map’ten |5 prostat kanseri geni ¢ekirdek gen olarak kullanildi.

Gene  |Description

AR androgen receptor

BRCA2  |breast cancer 2, early onset

MSR1  |macrophage scavenger receptor 1

EPHB2  |EPH receptor B2

KLF6  |[Kruppel-like factor 6

MAD1L1  |MAD1 mitotic arrest deficient-like 1 (yeast)

HIP1 huntingtin interacting protein 1

CD82  |CD82 molecule

ELAC2  |elaC homolog 2 (E. coli)

MXI1 MAX interactor 1

PTEN  |phosphatase and tensin homolog (mutated in multiple advanced cancers 1)
RNASEL  fribonuclease L (2',5-oligoisoadenylate synthetase-dependent)
HPC1  fhereditary prostate cancer 1

CHEK2  |CHK2 checkpoint homolog (S. pombe)

PCAP  |predisposing for prostate cancer

A. Ozgur, T. Vu, G. Erkan, and D. R. Radev. Identifying gene-disease associations using centrality on
a literature mined gene interaction network. Bioinformatics, Volume 24, Number 13, pp. i277-i285, 2008.



Etkilesim Aginin Olusturulmasi

Etkilesim iceren ornek cumleler:

PTEN is transcriptionally regulated by transcription factors such as p53 and Egr-1.

In response to DNA damage, the cell-cycle checkpoint kinase CHEK2 can be
activated by ATM kinase to phosphorylate p53 and BRCAI, which are involved in cell-
cycle control and apoptosis.

The interactions of RADS5| with TP53, RPA and the BRC repeats of BRCA2 are
relatively well understood (see Discussion).

The interaction of BRCA2 with HsRad51 is significantly more different to both RadA
and RecA (Figure 2c).

» Olusturulan ag:

CHEK2
PTEN

(TPS3)—RAPSD—(ERCAZ)—(FisRads]) T



Gene Adi Normalizasyonu

interferon-gamma

\

Dictionary
of synonyms

V

Normalization

IFNG

<>

Gen ismi ve esanlamlilari igin
HUGO Gene Nomenclature
Committee (HGNC) veritabani
sozluk olarak kullanildi

~28,000 gen girdisi

(http://www.genenames.org/)



Etkilesim Aginin Olusturulmasi

» Gen ismi normalizasyonundan once:

(G — G

» Gen ismi normalizasyonundan sonra:

sReAD—(cret)—(Tps3 )—(rren )—(EeR 1
@ BRCA2
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Genlerin Ag Merkezilik Olctitleri ile Siralanmasi

(Sesd)
(New1)—(New2) (New3)

|.‘Newf1v‘. . B )
(News)

(News)

Hipotez:

Kavrama bagli gen-
gen etkilesim
agindaki onemli
genler de bu
kavramla iligkili
olabilir.

Bilimsel yayinlar J - Kavram (0r: bir hastalik)
— - Kavram ile iligkili bilinen
ﬂ genler (¢cekirdek genler)

Literaturden derlenen
kavrama-dayali ag

e N
ﬂ Derece

Merkezilik tabanl Ozvektor
ag analizi \ Aradanlik
Yakinhk

u L J

@/ramla iliskili yeni ge@

Bir dugumun agdaki onemi




Derece Merkezilik Olctitii

» Bir dugumun bagl oldugu dugum sayisi.

A: Komsuluk matrisi
n
k= Zl 4,

J

» Bir dugumun ne kadar ¢ok komsusu varsa, o kadar onemlidir.
» x dugumunun derece merkezilik olglitu 5, y’ninki ise 2.



v

v

v v

Ozvektor Merkezilik Olctitil

Bir dugumun komsularinin merkezilik olgutlerinin toplamiyla orantilidir.

n
. —IZ {1+
Jj=1

Matris gosteriminde: Ax = Ax

+ A A matrisinin en buyuk 6zdegeri, x de 1lgili 6zvektordiir.

Her komsu bir dugumun merkeziligine esit oranda katki saglamamaktadir.
Sosyal aglarda “prestij” olarak ifade edilmektedir.

Bir kisinin prestiji sadece kag¢ arkadasi olduguna degil, bu
arkadaslarin kim (ne kadar prestijli) olduguna da baghdir.



Yakinlik Merkezilik Olctitti

O l/(dugumun diger dugumlere olan uzakliklarinin toplami)

O Bir dugum diger dugumlere ne kadar yakinsa, o kadar onemlidir.



Aradanlik Merkezilik Olctiti

0O Bir i dugumu igin, i dugumunun uzerinden gecen en kisa yollarin sayisinin tum
en kisa yollara orani.

0O Bir dugum ne kadar ¢ok en kisa yol uzerinde yer alirsa, o kadar onemlidir.



En Ust siradaki 20 Gen

Gene Degree Eigenvector Closeness Betweenness Evidence

TP53 + + + + PGDB

BRCAI + + + + PGDB

EREG + + + + None

AKTI + + + + PGDB

MAPKI1 + + + 4 Literature (Hao et al., 2007; Sarfaraz et al., 2006)
TNF + + + + PGDB

CCND1 + + + + PGDB

MYC + + + + PGDB

APC + + - - PGDB

CDKNI1B + + + - PGDB

MAPKS + + + + PGDB

NR3C1 i + + — Literature (Wei et al., 2007)

VEGFA + + + - PGDB

MDM?2 + + + — KEGG and Literature (Wang et al., 2003; Zhang et al., 2003)
POLDI1 - - + + None

SNORAG62 — - + + None

CNTN2 - - - + None

PPA1 — - - + None

TMEM37 - - + - None

FZR1 - - + - PGDB

SSSCALl — - + - None

BCL2 + - - - PGDB

INS + - - — KEGG and Literature (Ho et al., 2003)

12 gen: Prostate Gene DataBase (PGDB)
2 gen: KEGG pathway for prostate cancer ve literatir (MDM2 and INS)
2 gen: literatir (NR3C1 and MAPK1)
7 gen: Olumlu veya olumsuz kanit bulunamadi.



IGNET: Integrated Gene Network

http://ignet.hegroup.org

Genel IL2

Gene Name | IL2 v

Keywords: vaccine

The rankings of IL2 based on centrality
scores,

Degree centrality: 99.81%
Eigenvector centrality: 99.79%
Closeness centrality: 98.78%

tweenness centrality: 99.765

Gene neighbors with matching sentences:

Found 14 genes from 15 matching sentence(s).

Record: 1 to 15 of 15 Records.
Page: 10f 1 First_Previous , Next, Last

13 publications relate to IL2

Record: 110 13 of 13 Records. Page: 1 of 1, First, Previous , Next, Last
= PMID
1 9367025

Both IL-4 and GM-CSF cytokines were effective in enhancing the antitumor reactivity of vaccine-primed LN cells

Retrieve Found 329 record(s)

Record: 110 50 of
PubMed Genel Gene2

v Gene2 TNF v | Keywords Search
329 Records Page: 1 of 7 First, Previous , Next  Last
“Vaccine” INO
Match1 Match2  Score ] Sentence D=t

Ingection of recombinant IFN-gamma with OK-432 or of IFN-
alpha/beta, recombinant IFN-beta, recombinant IFN-alpha

(A)

242147 2 TNF il2 TNF  0.86995216 0 or recombinant IL 2 six hours before OK-432 enhanced TN increase
production about 10-fold, which indicated priming actions
these compounds in TNF production
Companson of TNF receptor expression with that of high
interleukin affinity interleukin 2 (IL-2) and interferon-gamma (IFN-gamma) gene
029221 L2 TNF 2 TNF 0.35022627 0 receptors, respectively, revealed similanties to IL 2-recepl expression
expression with respect to kinetics of induction /
(!
entity ;B
/
+ occurrent /
+ process /
+ interaction /’
+ association /
+ regulation /

+ positive requlation | ,/
+ up-requlation |
+ activation
+ induction
- stabilization
-increase (€

Arzucan Ozgur, Junguk Hur, Zuoshuang Xiang, Edison Ong, Dragomir R. Radev, Yongqun He: Ignet: A Centrality
and INO-based Web System for Analyzing and Visualizing Literature-mined Networks. ICBO/BioCreative

2016




Dynamic Ignet Search Program

Degree centrality Eigenvector centrality
_____________________________________________ = = .
Keywords Search (throught PubMed search engine) 1 GSK3B 00645 1  GSK3B 0.0241
2 AKT1 0.0553 2 AKT1 0.0214
Keywords: bipolar disorder 5:2“:“ Al 3 EER1 00415 3 BONF 0.0188
P 4
‘f ‘/ 4 NFIL3 00415 4 DISC1 0.0161
V4 4
4 g 5 BONF 00415 5 HSPAS 0.0123
P p .
Keywords: bipolar disorder. ‘¢‘ q
“‘ Found 199 gene pairs. Below are the network shown in Cytoscape Web.
Found 199 gene pairs. ‘/ slosd 1 in graphmi f
4 -
Calculate centrality scores.” < R o
- s(cahs NS -
(GF1. -

Show network in Cytoscape Web, (in9) .

— \ -
#  Genel _" Tss o b

~ \ =
1 ABCA1  NRIH3  1hils 3 . . \ &
1RN IRYY
2 ACE AGT 2 hits N - tep A HTRS
3 ACTB RELN 1 hits i "
4 ADA ADARB1  1hits .
- TNREE1A 4 GHRL
5 ADCY7T SUCLG1  1hits éne3 s
ool
\
MAPK) 4 ey = N
i GAT PO e S—




Yerel Olmayan Baglam Bilgisi Cikarma

Olumsuzluk

N\

Physical and functional interactions between STAT3 and ZIP kinase.

Signal transducer and activator of transcription 3 (STAT3) is a latent
cytoplasmic transcription factor that can be activated by cytokines and
growth factors. It plays important roles in cell growth, apoptosis and cell

transformation, and is constitutively active in a variety of tumor -
study, we provide evidence that zipper-interacii otein kinase (ZIPK)
\atera ically with STAT3 ZIPK specifically interacted witr|| STATS3,
and_did not bind/to STAT1, STAT4, STATS5a STATS5b or STATSE.| ZIPK

AN

[ligkiler
(etkilesimler)

v

» Baglanma

STAT3 Jorserine 727 (Ser727)and_enhancel STAT3

hosphorylat

lliski <
Turu

Yon

that ZIPK interacts with STAT3 within theCnucleud to regulate th
transcriptional activity of STAT3 via phosphorylatioN of Ser727.
—Hanserptiond

nscriptional activity. Small interfering RNA-mediated reductio IPK
expression decreased leukemia inhibitory factor (LIF)- and IL-6-induced
STAT3-dependent transcription. Furthermore, LIF- and IL-6-mediated

STAT3 activation stimulated ZIPK activity. Taken together, our dal@@

yeri

= Karmasik
olaylar
D

\SpekUIatif

Deney Turu Makalenin

Organizma

\

Hulcresel bolge

tum metni

bilgi



Deneysel Yontemlerin Aciklandigi Pasajlari
Bulma

Isbirligi: Ferhat Aydin ve Zehra Melce Hiistinbeyi

Aydin F., Histinbeyi Z.M., Ozgir A. (2017). Automatic query generation using word
embeddings for retrieving passages describing experimental methods. Database,
2017.



Birden ¢cok deneysel yontemin anlatildigi ornek bir
paragraf

To identify novel interactors of TBK1, we generated stable RAW264.7 cell lines that express a
GS-TAP-tagged version of TBK1 and punfied the TBK1 protein complex by tandem affinity
purification (Figure 1A and B) (Burckstummer et al, 2006). Mass spectrometry analvsis
identified TBK1 along with the core complex components TRF family member-associated NF-
kappa-B activator (TANK: 17 peptides). TBK-binding protein 1 (TBKBP1. also refemred to as
SINTBAD: 10 peptides) and TBKBP2 (also referred to as NAPI or AZI2: 15 pepnides),
indicating that this native purification was efficient and in agreement with previously published
data on the TBK1 core complex (Bouwmeester et al. 2004). In addition. we identified the
DEAD-box helicase DDX3X (RefSeq NP _034158) with five peptides. Iimmunoprecipitation
experiments using tagged TBK 1 suggested that its interaction with DDX3X and the transcription
factor IRF3 are significantly weaker than the interaction berween TBK1 and TANK and
therefore not detected by commmunoprecipitation under stringent conditions (Supplementary
Figure 1A). Likewise. we could not detect any association of DDX3X with IRF3 (Supplementary
Figure 1B).



Manuel Etiketleme

<passage>
<infon key="type'">paragraph</infon>
<offset>17753</offset>
<text>Infection of eukaryotic cells with large DNA viruses often results in extensive interactions of viral
gene products with macromolecular pathways of the host cell. By using the yeast two-hybrid system, we
identified cellular hnRNP-K as an interacting protein with ASFV early protein p30. This interaction was
further confirmed by an in vitro GST-fusion pull-down assay, using either p30 obtained from baculovirus

system or ASFV infected cell extracts.</text>
id="10">
<infon key="type">ExperimentalMethod</infon>

<infon key="PSIMI">0018</infon>
<location offset="17916" length="123"/>
<text>By using the yeast two-hybrid system, we identified cellular hnRNP-K as an interacting protein with
ASFV early protein p30.</text>

</annotation>

id="11">
<infon key="type">ExperimentalMethod</infon>
<infon key="PSIMI">0096</infon>
<location offset="18040" length="163"/>
<text>This interaction was further confirmed by an in vitro GST-fusion pull-down assay, using either p30
obtained from baculovirus system or ASFV infected cell extracts.</text>

</annotation>

</passage>



Sistemin genel is akisi

An annotated
article in BioC
format

afiaw

Preprocessing

//// -

No

Detected
Passages
are
annotated

passage(s) about experimental
method(s)?

Yes

Each paragraph

Algorithm




Sorgu olusturma
(

name = "0018"

synonym = [ two hybrid, two-hybrid, yeast two hybrid, 2 hybrid, 2-hybrid, 2h, y2h,
classical two hybrid, gal4 transcription regeneration, yeast two-hybrid ]

tier 1 = yeast, hybrid, y-2h ]

tier 2 = [ bait, cdna, gald, gal, galactosidase ]

}
{

name = "0019"
synonym = [ co-immunoprecipitation, coimmunoprecipitation, co-ip, coip, inmunoprecipitation,
anti bait coip, anti bait coimmunoprecipitation, anti tag coip,
anti tag coimmunoprecipitation ]
tier 1 = [ immunoprecipitated, inmunoprecipitates, precipitated, precipitate, precipitates,
co-precipitated, ip ]
tier 2 = [ antibody, antibodies, tag, tagged, bait, inmunoblotted]

}
{

name = "0096"

synonym = [ pull down, affinity capture, pulldown, pull-down, pulled-down, pulled down ]
tier 1 =[ pull, pulled, down, affinity, capture ]

tier 2 = [ gst, appl1, rab5, gel, glutathione ]

}

isim ve esanlamlilar PSI-MI ontolojisinden alindi. Tier | and Tier 2 terimleri tf.rf ile bulundu.



Sorgu cevaplanmasi

] To assess whether acetylation of any of these lysines affected Mediator's ability to interact with
the Histone H4 or H3 tails we performed the Mediator pull down assay with Ac-(K5,8,12,16)-
H4 and Ac-(K9,14)-H3 peptides. The Ac-(K9,14)-H3 peptide showed no difference in affinity

from the unmodified H3-N peptide (Figure 5A), even at reduced concentrations of peptide and
Mediator.

[ Cell lysates were subjected to an anti-Flag immunoprecipitation (IP), and coprecipitating
STRAP was detected by immunoblotting (Blot) with anti-HA antibodies (top section). In the
middle section, total lysates were immunoprecipitated using anti-HA antibodies and then
immunoblotted with anti-Flag antibodies.To confirm expression of Smads, aliquots of total cell
lysates were immunoblotted with anti-Flag antibodies (bottom section).



Sonuclar

Precision Recall F-measure
baseline 0.424 0.418 0.421
baseline.genia.ino 0.484 0.413 0.446
tf.rf.f7s7 0.120 0.508 0.194
tf.rf.f7s7.genia.ino 0.133 0.502 0.211
tf.rf.f10s10 0.068 0.512 0.119
tf.rf.f10s10.genia.ino 0.074 0.507 0.129
tf.rf.manual 0.315 0.508 0.389
tf.rf.manual.genia.ino 0.357 0.503 0.418
word2vec 0.321 0.618 0.422
word2vec.genia.ino 0.362 0.606 0.453
TAA 0.787 0.937 0.856




Neurobilim Alaninda Metin Madenciligi

Isbirligi: Ering Gokdeniz ve Resit Canbeyli

E. Gokdeniz, A. Ozgur, R. Canbeyli. Automated Neuroanatomical Relation Extraction: A

Linguistically Motivated Approach with a PVT Connectivity Graph Case Study. Frontiers in
Neuroinformatics, 10:39,2016.



Problem Tanimi

smaller injection of FB in the medial caudate in OM39 produced a similar pattern of label in
Pa. with little or no label in Pt, while an injection of DY in the lateral caudate in the same
case labeled virtuallv no neurons in the midline nuclei (not illustrated. Table 1)

Pa|projects strongly to the accumbens nucleus

strongly to t omedial caudate

mcleus 214 (€Specially the shell) and pre tan te shent
amyethe rostromedial caudate nucleus. | me

magnocellular basal nucleus of the amygdala, with involvement of the accessory basal and
lateral nucle1. This experiment had substantial numbers of retrogradely labeled neurons in
Pa. Pt, and parts of the Cdc (Fig. 6A-E, Table 1). Lower numbers of labeled neurons were
seen in the Clc, Re, Pcn, and Pf. A similar, but smaller injection of CtB into the amygdala in

Hsu et al.(2009)
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Text
(Abstract or Full Text)

Sentence Splitting

List of Sentences
‘ Patterns
Pattern-based
Sentence Selection
Candidate Sentences

'

Relation Extraction

Constituency Parsing Dependency Parsing
Candidate Agent Candidate Target
Extraction Extraction

Brain Region
Dictionary

Relation
Decision

Brain Region Pairs
(Relations)

Generate Connectivity t
Graph _ s




[liski ifade eden kelimeler

“An anterograde tracer injection into thd dorsal midline thalamus frevealed strong
projections to th»'f [1]

pPVTRas found to be distinctively innervated by the anterior

ond the agranular portions of the

“For example, the

prelimbic cortex

most aspect of the

=]~

85



- 00

Beyin boélgeleri sozltiga

86

Brain Region Acronym | Synonym

parietal lobe PL parietal cortex, parietal region, lobus parietalis

suprachiasmatic nucleus SCN suprachiasmatic nuclei

cingulate gyrus CeG cingular gyrus, cingulate area, cingulate region,
gyri cinguli, gyrus cinguli

subthalamus SbTh subthalamic region, ventral thalamus, thalamus
ventralis

superior frontal gyrus SFG marginal gyrus, superior frontal convolution,
gyrus frontalis superior

parabrachial nucleus - parabrachial nuclei,parabrachial

paracentral nucleus PC paracentral thalamic nucleus, nucleus para-
centralis, paracentral nucleus of the thala-
mus,paracentral

central medial nucleus CM central medial thalamic nucleus, nucleus cen-

tralis medialis, centralis medialis.central medial

nucleus of the thalamus,central medial




[liski tespiti

O Sozdizim ve baglam agaclari kullanarak
cumlelerin gramer analizi yapildi

lliskinin yoniinin tespiti
)

Etkilesen ve etkilenenlerin tespiti

87



S6zdizim Agaci

“The suprachiasmatic nucleus is well known to project densely to Pa in rats ”

88



Ornek uygulama: PVT

O Elle etiketlenen PVT e PubMed'deki tum PVT
derlemi ile ilgili makaleler
|4 tam metinli makale e 45| dzet
322 iliski

|07 tam metinli
makale

89



PVT Derlemi Uzerinde Degerlendirme

Precision | Recall | F-Measure
Strict (Full Match) 66.43% | 33.23% 44.30%
Lenient (Full Match + Partial Match) | 75.78% | 37.89% 50.52%
NLP-based 87.58% | 43.79% 58.39%
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PVT Baglanti Ag1

HUEEIIGUIUD

ventral |atefar SEFTUT

ventral lateral geniculate

precommissural nucleus
olivary pretéctal nucleus

agranular

dorsal prelimbic
motoricortex

orbital area

lateral segment

medullary

cingulate anterior olfactory nucleus magnocellular
intralaminar nuclei
Oral part of ventral subfornical organ intergeniculate leaflet
posterolateral nucleus medial dorsal medial preoptic area
basal ganglia olfactory bulb
retinal iasmatic nucleus limbic forebrain accumbens nucleus
piriform cortex front eonix — ‘l?
g ‘u‘{ " . \,\ lateral hypothalamic area
ventral lateral i ' .
fascicular nucl
PparaiasCiClacy nucel y < ’uhnded amygdala raphe pallidus
- ' . 1
3 hypothalamic nuclei 3 v
lateral nucleus ooy { ' 4 f 4 prelimbic cortex periventricular
{4 anterior P\’f  § ventral subiculum | %
medial thalamic nucleus & A / i ) \ \
. hypothalam;}s : ‘ \ | |
amygdaloid body intermediodorsal nucleus L} g | 1 |
limbic structures | retina : 1] | A N
g * \ | N < A B medial nucleus
pedunculopontine nucleus stria terminalis _ dorsolateral ¢ \ ! N ¥  dorsorhedial hypothalamus | s
] n riaqueductal gr y )
thalamic nuclely g o e ot amygdaloid nBeier gray, \\ 4 / ~ |
superior colliculus \ l‘ & 7 p / ¢
N 4 gdorsalmidline thalamus " "
reticular formation
lateral geniculate caudatBiniticleds basal amygdala / "’neocoﬂex P 4 o globuspallidus
reoptic area .
gray matter intralaminar PLEOD i ~ \/;,r >~ basalthuclei
parafascicular medial prefrontal cortex e nucleus Y retins
accumbens shell
locus coeruleus septal region V]
nucleus accumbens infralimbic bed nucleus of thestria P o praimstom
terminalis \\
lateral hypothalamus caudal dorsal raphe nuclei —
putamen dorsomediBl lateral septum n neurons
1 5
midiine thalamic nuclei S e N\ 7 RereEgRR iU fusiform
Orx/Hertineurons
midline and intralaminar 5
subcortical

medial frontal cort@@raventricular
dorsal raphe

central nucleus amygdala

? ventral periaqueductal gray anteriof cingulate
striatum
eral substantia nigra
al
a5

raphe nuclei
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thalamic nuclei
basolateral amygdala

central lateral cerebral cortex

paracentral
hippocampus midbrain
shell
paraventricular nucleus of

hypothalamus

central medial

ventral anterior mediodorsal thalamic nucleus parietal lobe

thalamus prelimbic
" substantia innominata
—_—— ventral tegmental area

subiculum
amygdala

forebrain

paratenial nuclei

RePaRpaE P

intermediodorsal

central nucleus of the amygdala

medial limbic cortex

central amygdaloid nucleus



Yeni hipotez

» PVT asagidaki beyin bolgeleri ile kuvvetli baglantilar kuruyor

SCN, nucleus accumbens, amygdaloid complex
extended amygdala incl.

bed nucleus of the stria terminalis

ventromedial prefrontal cortex

» Bu beyin kisimlari depresyon ve ruh hali ile
iliskilendrilmistir.

» PVT’nin de depresyon mekanizmasinda onemli bir rolu
olabilir.

Only, Zhu et al. (201 I) suggests that PVT neurons might be engaged
in acute depressive events
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Varlik Ismi Normalizasyonu

Isbirligi: lknur Karadeniz

Karadeniz, 1., & Ozgir, A. (2015). Detection and categorization of bacteria habitats
using shallow linguistic analysis. BMC bioinformatics, 16(10), S5.

Karadeniz, 1., & Ozgir, A. (2019). Linking entities through an ontology using word
embeddings and syntactic re-ranking. BMC bioinformatics, 20(1), 156.



Varlik Ismi Normalizasyonu

id:OBT:0001 64
name: respiratory
tract

synonym:
"respiratory tree”
synonym:
"respiratory”

is_a: OBT:000065 !

animal part

The etiologic and epidemiologic spectrum of bronchiolitis in pediatric
To develop a broad understanding of the causes and patterns o

ata from an 11-

alf of occurred in children less than 2 years of age, wheezing
nued to be observed in 19% of children greater than 9 years of age
who had lower respiratory iliness. Males experienced LRI 1.25 times more
often than did females; the relative risk of males for WARI was 1.35. A
nonbacterial pathogen was recovered from 21% of patients with WARI;
respiratory syncytial virus, parainfluenza virus types 1 and 3, adenoviruses,
and Mycoplasma pneumoniae accounted for 81% of the isolates. Patient age
influenced the pattern of recovery of these agents. The most common cause
of WARI in children under 5 years of age was RSV whereas Mycoplasma
pneumoniae was the most frequent isolate from school age children with
wheezing illness. The data expand our understanding of the causes of
WARI and are useful to diagnosticians and to researchers interested in the
control of lower respiratory disease.

wheezi : respiratory infections, we analyz
‘Wr respiratory iliness in a pediatri€ practice. Although
h

id:OBT:002307
name: pediatric
patient

is_a: OBT:002133
! Patient

is_a: OBT:002146
! child



Zorluklar

The etiologic and epidemiologic spectrum of bronchiolitis in pediatric practice. Sozcuksel

To develop a broad understanding of the causes and patterns of occurrence of benzerlik yok!
wheezing associated respiratory infections, we analyzed data from an 11- id:OBT-002307
year study of acute lower respiratory iliness in a pediatric practice. Although ' DR
half of the WARI occurred in children less than 2 years of age, wheezing > pediatric
continued to be observed in 19% of children greater than 9 years of age patient
who had lower respiratory illness. Males experienced LRI 1.25 times more is a: OBT:002133

often than did females; the relative risk of males for WARI was 1.35. A | Patient
nonbacterial pathogen was recovered from 21% of patients with WARI; is 2 OBT-002 146
respiratory syncytial virus, parainfluenza virus types 1 and 3, adenoviruses, 1 _gE AR e

and Mycoplasma pneumoniae accounted for 81% of the isolates. Patient age ! child

influenced the pattern of recovery of these agents. The most common cause

of WARI in children under 5 years of age was RSV whereas Mycoplasma

pneumoniae was the most frequent isolate from school age children with

wheezing iliness. The data expand our understanding of the causes of

WARI and are useful to diagnosticians and to researchers interested in the

control of lower respiratory disease.



Zorluklar — Belirsizlik

Sozcuksel olarak
en ¢ok benzeyen

Dogru kavram kavram
The etiologic and epidemiologic spectrum of bronchiolitis in pediatric practice. '

id:OBT:002307 To develop a broad understanding of the causes and patterns of occurrence of
name: pediatric wheezing associated respiratory infections, we analyzed data from an 11-
patient year study of acute lower respiratory iliness in a pediatric practice. Although
. half of the WARI occurred in children less than 2 years of age, wheezing
is_a: OBT:002133 continued to be observed in 19% of children greater than 9 years of age
! Patient who had lower resp »Males experienced LRI 1.25 times more
is a: OBT:002146 often than did females; t ative risk of males for WARI was 1.35. A
! child nonbacterial pa s recovered from 21% of patients with WARI;
: virus, parainfluenza virus types 1 and 3, adenoviruses,

' and sma pneumoniae accounted for 81% of the isolates. Patient age
id: OBT:002167 i the pattern of recovery of these agents. The most common cause
name: boy of WARI in children under 5 years of age was RSV whereas Mycoplasma

is_a: OBT:002146 pneumpniag was the most frequent isolate from school age children with

! child wheezing iliness. The data expand our understanding of the causes of

s (el WARI and are useful to diagnosticians and to researchers interested in the
control of lower respiratory disease.



Sistemin Genel Yapisi

L
|
Documents with
Annotated Named Ontology
Entities
v

¥

Denetimsiz bir yaklasim

Named Entity Vectorization Concept Vectorization

Elle etiketli veri veya alana ozel
sozluklere ihtiyag duymuyor.

Similarity Measurement

Semanticaly mos s Baska alanlara uyarlanabilir.

concepts

Syntactic-based weighted
Similarity Reranking

Normalized Named Entities
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Varlik isimlerinin vektorel gosterimi

day é(day) =
[-0.25875682 -0.11159618 ... 0.360897]
care é(care) =
[0.18755111 0.35023546 ... 0.3920108])
center é(center)=
[0.20950332 0.5162147 ... -0.13443379]
sum=¢é(day)+ é(care)+ é(center)=
[0.13829761 0.75485398 ...0.61847401)
Divide by the
number of
tokens n in the é(a day-care center)= sumi/3=
phrase (0.13829761/3) (0.75485398/3) ... (0.61847401/3)]
(for the sample
n=3)
a day-care é(a day-care center) =
center [0.0460992 0.25161799 ... 0.206158])

99



Ornek bir yanlis pozitif

Table 1. Semantically most similar concepts to the entity
mention “children attending a day-care center” without

reranking
Ranking Concept Similarity score
1 OBT:001423 medical center 0.8297
2 OBT:001801 clinic 0.7917
28 OBT:002146 child 0.6579




Yeniden siralama

101

Cumlelerin sozdizimsel _

analizi kullanildi children
Aday varlik isminin bas ‘
kelimesinin (headword) attending
bulunmasi I

Aday kavramin bas center
kelimesinin bulunmasi /[\
Bas kelimeler arasindaki

benzerlige agirlik verilmesi a cay care

SRR(m:C) = (W 8 SS(mheadschead)) + (("W)*SS(m:C))



Yeniden siralamanin etkisi

102

Table 1. Semantically most similar concepts to the entity Table 2. Semantically most similar concepts o the entity
mention “children attending a day-care center” without mention “children attending a day-care center” after syntactic
reranking reranking

Ranking Concept Similarity score Ranking Concept Similarity score

1 OBT:001423 medical center 0.8297 1 OBT:002146 child 0.7484

2 OBT-001801 clinic 0.7917 3 OBT:001801 clinic 0.6519

28 OBT:-002146 child 0.6979 24 OBT:001423 medical center 0.5460

System Train Dev
Before Re-ranking 0.601 0.629

After Re-ranking 0.648 0.677



BOUNEL 0.659
TURKU 0.630

CONTES 0.597




Biyomedikal alanda ctiimleler aras1 semantik
benzerlik hesaplama

Isbirligi: Gizem Sogancioglu ve Hakime Oztiirk

G. Sogancioglu, H. Oztiirk, A. Ozgir. “BIOSSES: A Semantic Sentence Similarity
Estimation System for the Biomedical Domain”, Bioinformatics, 2017.



Biyomedikal alandan 6rnek

Semantically Highly Similar Sentence Pairs

@ S1: This form of necrosis, also termed necropt05|s requires
the activity of receptor-interacting protein kinase 1 and its
related kinase 3 .

@ S2: Moreover, other reports have also shown that necroptosis
could be induced via modulating =!F1 and RI1P3.

Amac:
Semantik cumle benzerligi hesaplamak i¢in bir sistemin gelistirilmesi.



Benzerlik Yontemleri

» Karakter dizisi benzerligi
» Dagitik temsil vektoru benzerligi
» Ontoloji tabanli benzerlik

» Denetimli makine ogrenmesiyle farkh benzerlik
olcutlerinin birlestirilmesi



Karakter dizisi benzerligi

Character-




Ontoloji tabanl yontemler

» WordNet
» UMLS
» Birlestirlmis Benzerlik Olgiiti



Ontoloji-tabanli benzerlik

$1 Sentence-level



Ornek: Ontoloji-tabanli benzerlik

Sim Path(cy, c2) = 2 * maxDepth — len(cq, co)
Sim_Path(cephem, ampicillin) = 10 —4 = 6

10



Ornek

51 = Necroptosis requires the activity of RIP1 and RIP3.

Dy =11,11,1,1,1,1,1,0,0,0.33,0,0.1]

So = Necroptosis could be induced via modulating RIP1 and RIP3.
D, =[1,0.33,0,0.1,0,1,1,1,1,1,1,1,1]

Standart:
Kosinus benzerligi(S1, S2)= 0.47

Ontoloji-tabanli:
Kosinus benzerligi(D 1, D2) = 0.56



Dictionary, D
0 1 2 3 4 5 ] 7 H 0 1" 12
woed | Necroptosis | requires the activity of RIP1 and RIP3 could induced via medulating
Compute
similarites ,_.0
” o - )
s1 Necroptosis and RIP3
Assign max
Score
Xore 1 1 1 1 1 1 1 1 0 0.33
0 1 2 3 4 s 6 ] B 0 1 12
Semantic Vector, D1




Birlestirilmis skor

combinedscore = ScorewordNet-A + Scoreymrs.(1 — A)

WORDNET l

|

Wordnet-based
similanty mooule

|  Score,

S
—> Combined Mathod

Umis-nased o
- Storey
[ similanty module J




Denetimli Yaklasim

e o
WORDNET UMLS

SEMANTIC
SIMILARITY
SCORE




Veri kiimesi etiketlenmesi

Annotation
Score

Definition

0 The two sentences are on different topics.

1 The two sentences are not equivalent, but are
on the same topic.

2 The two sentences are not equivalent, but share
some details.

3 The two sentences are roughly equivalent, but
some important information differs/missing.

4 The two sentences are completely or mostly

equivalent, as they mean the same thing.




Cumle secimi

-------------------------------------------------------------- cl‘ed texts an 1
................................. 113 507080 T MIRNAS T OO0 108 4T CNCONNes I 7
.................................. e TINSIMIton we ioentted mIR.372 ana miR.
.................................. I citation text | 373 e2ch PETISING DrofiSer A00n and LMOrgenesis of
.................................. primary human Cals Tt hartor Dol oncogenic RAS an
GIver T EXunEIve IMVvErnert Of MIRNA I pd .:ﬂ'“ "'“-:_ .................
|PrySiaogy. OySregaann Of MIMNA expression can D¢ // ...............................................
—— | e |,med text span(2)
NPI—— |/ TIe XEreseion of eher MIR-I7182 o MUR-373 oWed
MESENCHYMa YINSon [13] matastas's (14
- o " Ny 8IS 10 CONINUR DrONerF0NG 1N T8 CTesence Of ONCODenic
v N Sress VAIGNING e eMect chserved with De mIR-Array
among omers N
------------------------------- ‘\-\ cited text span(3
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn * m -m-~ ’-
""""""""""""""""" 3733 —. CaUSed SIMUINON Of proitr J50n and resistance
.................................. R —

Figure: Example Annotation from TAC? training data set

Pair_ID|Sentencel|Sentence2|Similarity _Score|Annotator_ID
4



Sonuclar

Table: Correlation scores among annotators

Correlation r
Annotator A 0.952
Annotator B 0.958
Annotator C 0.917
Annotator D | 0.902
Annotator E 0.941

Table: Correlation scores for domain-independent state-of-the-art systems

Cormelation r
ADW | 038
SEMILAR | 0410




Sonuclar

Methods Pearson Correlation
Domain-independent Systems

ADW 0.586

SEMILAR 0.419
String Similarity Measures

Qgram 0.754
Word Embeddings based Similarity

Paragraph Vector 0.787
Ontology-based Similarity

WordNet based Similarity Module-Path 0.644

UMLS based Similarity Module-Path 0.651

Combined Ontology Method([A = 0.5]) 0.710

Supervised Model - Linear Regression 0.836




(® tabilab.cmpe.boun.edu.tr/BIOSSES/About.htm|

About Data Set Source Code

Qgram Simiarity (Lexical ! [ This web site is best viewed in Google Chrome and Internet Explorer.

Necroptosls requires the

activity ef RIP1 and RIP3 BioSSES computes similarity of biomedical sentences by utilizing WordNet as the general domain
ontology and UMLS as the biomedical domain specific ontology.

We allow you to compute sentence similarity with the following methods:

Qgram [0-1]
Wordnet [0-1]
UMLS [0-1]
17 Paragraph Vector [0-1]
. Combined Ontology (Wordnet and UMLS) [0-1]
Supervised Approach [0-4]

L T

Necroptosis could be induced

via modulating RIP1 and RIP3. For citing this study, please use:

BioSSES is a set of Java codes for computing semantic sentence similarity, developed by Gizem
Sogancioglu, Hakime Ozturk and Arzucan Ozgur, in the Department of Computer Engineering, Bogazici
University.

BioSSES is open-source software made available under the terms of the The GNU Common Public

“ License v.3.0. You are free to use the code under those terms.

0.4A6BAGBART262725R3
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