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A Study on the Semiautomatic Construction of Domain-Specific Relation

Extraction Datasets from Biomedical Abstracts
- Mainly Focusing on a Genic Interaction Dataset in Alzheimer’s Disease Domain -
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5 b
[. A= 1. g=slolmy Fof AT AL
0. #ddT 22 Au A
. A &= g% J3 b 75 = 2. PubMed tlo|E{#jo]~5 43t
2 W e 28 ¥ BE A
V. &=slojmy Fof A dE & V. A& 9 &5 AF W3
& 3= o5 A% 7=
=

2 (=Rl GOIat ool 54 A Folel SY WA FE 94 BRAS BRAOR FHE 5 s AU
2tk o] Asle: vl okl sieh SoTRl(fatAk Thal A8k vy )2 Sleist, hge A 24 volep]
O|1% EalA] o]F §ol 719 Slgh WS 1A 0 NI Y A WA AT v 5 BlolElle)
ZAlslo] AFA0T Qzt 3| X B ks Felz Sk AR A2E0 G848 A5S Sl dzspol
W BolelNel SR 1A A1 S BEAE o] 2 ARHS 4839 14070e] §4 A3 <Jeale]
o] sojof] E3el 51 AT FA 4 9 AT A4 EF B4 3510 AL FEAGAT, B R Aoket x5S
BEFonA 712 H FAYOR S A W FEE G DA THY BEYL £ 5 9 v
AR ool AT g BRA TEol B4 F Ak
9 WA 3%, S A T FA4 BT 2, 71 S HAE vl
ABSTRACT

This paper introduces a software system and process model for constructing domain—specific relation extraction
datasets semi—automatically. The system uses a set of terms such as genes, proteins diseases and so forth as
inputs and then by exploiting massive biological interaction database, generates a set of term pairs which are utilized
as queries for retrieving sentences containing the pairs from scientific databases. To assess the usefulness of the
proposed system, this paper applies it into constructing a genic interaction dataset related to Alzheimer’ s disease
domain, which extracts 3,510 interaction—related sentences by using 140 gene names in the area. In conclusion,
the resulting outputs of the case study performed in this paper indicate the fact that the system and process could
highly boost the efficiency of the dataset construction in various subfields of biomedical research.

Keywords: Relation extraction, Dataset construction, Genic interactions, Machine learning, Text mining
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[. 42

7174 85 (Machine Learning) 7]45Fe] 2}do] 2 2] (Natural Language Processing) %
AR FZ= (Information Extraction) 7]&0] 34552 Wddho] wala] o]of] FQ 3k tf&ko]

8+% A3 (Training Set) o] i3t Q7 AFSIE X|&2A 0 2 Folx| 1 gt} dwta o7 7]4 s

& HHHE A X & k5 (Supervised Learning) 3 )X & 85 (Unsupervised Learning)
o7 FHHE 4= Qlth(Hastie, Tibshirani, and Friedman 2009). ¢] %, A% 852 717
g RS o] SlEiA SEE PRl Sk Adhe itk gks Aetolwt oln| S5
717 gt 22O §lge] tialA 1ol sidete £, S A vE 7Edl 2 AREA,

o] FFohzt woF divee &8st %9 7AYol 27-dth(Ivanovi¢ and Budimac
2014; Rubin, Shah, and Noy 2008). 53] A& 7|AFg 24 dlojE] 53 22 ARkAQl
e o 755 ok Adds gy AYS Ropol|A 9] Sk e 54 okl
Ste JRE 7IWte® FEEojof stu R o W AL AEd At flols 750
Ao Brls E}E}(Alex et al. 2008)
A A A AL 2Rk 2] Sk A2 E0] S el dlolld AFdo] HHjE EE Y
W71 wlizell, dA 718t = X—i o % F7kskaL Q= Aol Fobe] gk el gt F P}
1 212815 SleliA 7HE Wol 2891 Qe Ve AR 35
o|t}(Saffer and Burnett 2014). AR F&2 0P ZQ HAES AFslelr] sk €@l A
mtolgd 71 g FREA, A 9AE o] 8 golE AsoR AE W Rk
A Q124 (Named—Entity Recognition) 7152} o5 0] ko] #AIE Q1A 735
A = 712 ¥ HBlaschke, Hirschman, and Valencia 2002). o}2f <18 1>
< HAY Tl tigt YR FE2] A3E Annotation =79 AEQ Bratl < o] &4
7}7\15}3 A3E HojFa Q.

ke

(Information Extraction) 7]

l‘

o rr ;: 1m m{> N~

H 1>oA B vpel o] gk 3ol tist YR F5 oA A Tl vERd
UTX", "H3K27", “Ezh2” &3 22 F2 o5 AHsta, of5 319 on4 A A=
Q1A dl BE23H Fch(“histone H3"9F “H3"E =5 A 5). 714 g5 7v R &

2] (annotated text

A ES s Yl e ok ol FAE EA] FAE gAE whg
corpus)”7} H Q&I o5 7|NEO 2 JA g5 B = H o g H gl 8o

o
A AA FH T o= FES ARE AR R Tl TFE T2 JHES

1) “brat’& Q& ZAYE A kel DEx] = =79 (http:/brat.nlplab.org/index.html)
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Hpol @ ol st Rl Fopd #A FZF HolEAl WAbE 5ol B AT 3

£
Ca £ Th {ThmE
Log Toenethyistonf
UTX mediates demethylaion of H3K27me3 at muscle-specific genes during myogenzsis.
Polycomb (P2G) and Trithorax (TrxG) group proteins act antagonistically to estaklish tissue-specific patterns of gene expression.

For expression, H3K27me3 marks are removedand replaced by TrxG protein catalysed histone H3- _y54 mmeihyiatmn (H3K4m93)

Although H§K27 demethylases have been identified, the mechanism by which these enzymes are targeted to specific genomic regions to removehéKZ?meS marks has
not been astablished.

KO8 1> dost =2 =50 st 2 F& Z1 (Kim et al., 2011)

F=2 7 W "k

= =melXE 7 B BEY o Ao 88 ¢ gl o] B4 A "AE 1y
A (o]sh #A] F2 BFAR YA E Ste £ ATl aEHoRr T e W
=5 AAF

th o1 Sl Al ol Gof AR the 7 AL HEH oR GO
2

_,d
)
=

¥0 e rlr lo &

EAlo BE EAS] 7k A wAV HAHe] Qs B ARS AFo 548 5 9
Ropll P F% S AY WAE T 29 aoleh o714 WAEolehs Ed
AR olfrs FHAORE ALY AT Fob AP AFH o BT Best

S8 AARIAINE, 7]1E9] sk AE = WP E (Alnazzawi, Thompson, and Ananiadou
2014; Hirschman, Yeh, Blaschke, and Valencia 2005; Thompson, Igbal, McNaught,
and Ananiadou 2009) 53} ¥ wshd, thd &3 g1, "’FE v e, o A 53 2

A oR FRtE e o] BE s el =2 a8ds

B & S gk 2
Rl P AT FEHE ] A <5t Roleld B w5} B B
A7} AAE T G Ny WAk A Dxajoluy Popsl KR FANE 11
NE ARG FEL QW WA FF G5 T TH B ALDS 983 A9E o,

B R PAE theot grh 24 28E A 2E 9% 4E 750 wad /)E
ATEL AVEL) olo]] 3R] B =RelA AW 1A 33 sk AT WAT T
2o chal ] s, 433} 5PIAE o) A2He BEstel Gt AP0
2 0] Qi HA4 710 4E 45 FEL AW A5 AT TF YL ARHOE U3
H [¢)

_%_
2 6ol A7 Aol et =2ok A FF A W=

N
i)Y
o
Ku)
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4 FZEABA RS A(H47E A4 5)

0. 3 I+

1

jul
rlo

<
Mo o [

A7 A28l Fof Sk A A28k 2l s
7 g5 71N A=Y 5 e R &8d e v
+= (Annotated Corpora)©] 755 o] gt} o] 5 thy-iE9] &
744 B7} th3] (Community Challenges) Z Eai4 75511
W o A&A 07 FEHo] WS AT JIE &S
Lu 2016). 171X+ A57H4] 7-59 thFst deA] 6*0117\1
Aot woF I = B A W I 75 el disiA &

A8k Bolol A 9] 7§A)| 7+ ¥A| 3= (entity —entity relation extracUon)J Tl ¢
7+ 4528 (Drug Drug Interaction, DDI) % (Segura Bedmar, Martlnez, and Sanchez
Cisneros 2011), ©¥& 7+ A5 28 (Protein Protein Interaction, PPI) =% (Krallinger,
Leitner, Rodriguez—Penagos, and Valencia 2008), @& 7% #7 (Protein Residue
Relation) %% (Ravikumar, Liu, Cohn, Wall, and Verspoor 2012), %=} 3+
(Genic Interaction) F%& Nédellec 2005), A7 715 TdANAE 7d 3 34
(Uzuner, South, Shen, and DuVall 2011) 5°] 3lom tjF& dd H7} sk ts) & 53
A ALE Fof AErtEel g8l 34 F3 WA 0] E THE 3/ EHS v <&
1> Huang and Lu(2016) oA ]t vlo] @ #-of HA 7} g 3] 2 71 ts]E &3
A 58 B Aol tigh AR FolA WA FEe e s N skl AEAeE A
23t =3zolu},

3 1> oA Bz nks) o] 5 Akl whet A B A7 A E ohE wdoletal ae
giohd F 10 T2 25 A7E dA EAlE ols B vkl ARt dgk FRg o R
TEHE I flelA A AA 7t < i3] (Community Challenge) F-ellA EA171A]
T A&EHo = NFHEI Q= 88l ACL(Association for Computational Linguistics) AF
3le] BioNLP—ST¢} v|=¢] NIH7} ¢35k ¢+ NCBC (National Center for Biomedical
Computing) 7} 7§ &3} Q1= i2b27} At} £3] i2b2%= 7]5E9] 8h<r F-3lof|A Hlojy o7
A5 715 AR, A AR, A8 53] 59 JRE 7IWe R A&HH 0w dAE
o},

8]
Aol F Qs JHolth o]gt o] = flolA 7|=H EeAl
TZ= Atk AlMed (Bunescu et al. 2005)+ 1,000 2] Medline
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Hpol 2 ol st Rl Fopd BA FZ HolEAl WAE Tl 7 AT 5

(HE 1> HIO|2 Z0f ZHY HIt sh=rls Y #FE 2 F& LISA
A 7} sk )3 - el = -
R e Snalienes) 724 B4 13 984 37 7% 9w
BioCreative chilzl 7k As 2R 3% 53] (Protein Protein| 2007, 2009,
(http://www.biocreative.org/) Interactions Extraction) 2010
LLL FAR 7+ A5 AE FF D54 (Genic 2005
(http://www.cs.york.ac.uk/aig/l1l/111-05/) Interactions Extractlon)
DDIExtraction o
]./\]— X]—_Q_ XZ ULU
(http://www.mavir.net/conf/137—ddiextract o 14 %7 (Drug Drug 2011, 2013
. Interactlons Extractlon)
ion2013)
=13 H] Q& (bj A7} AF5 AL ==
BioNLP—ST et ]imﬁ.b‘ompe)ﬂr“ B B2 FE| 9011, 2013
(http://2011.bionlp—st.org 87| (Bacteria, BB)
y Y Ak 2 dEAE 2 28 (Genic
http://2013.bionlp—st.org) Interactions Extraction, GE) 2011
i2b2 A5 71504 o8 g 719 A FF 28 A 2010
(https://www.i2b2.org/NLP/) (Clinical Relation Extractlon)
G W e BAES 00w del BEG) eld 1F 19 4E 488
el do] AHESIG o]F $E0 R FAFORA TEE BEAe| Idld| o
WEA) SAol WHS 4T 44 HAS WAT B BHO R FRAIA wgtrks A
ot} o & Sof, 3t A9 vl WA P13 P27t Z217) ohE Aol At ele A Al
s o5 ARSI, TR A5 A o

oqud Mz S AE& 7t
8 M FE YL AT e FF RES 9 £ delA e gk gl Al 1 #A
d 2 W BRE st QloRE o] &5y Qs Ale dAe A4jo]
st} Biolnfer (Pyysalo et al. 2007)+= A8 A7 1,100 2] &4 &l B‘HH
N el EAlehs Ak @A RNA ”375]%14 & MAEEs FAEkL o] & 7He
}S g ARE 2T E_X] H2) whg-Ajoltt, o] WaA 9] 7Ht 2 54 wes] AT
B3R 5 Qo AR WA FRA7HA R gketete] o] & el okt Folvh 1
2)o & HPRD50 (Fundel, KOffner, and Zimmer 2007), IEPA (Ding, Berleant, Nettleton,
and Wurtele 2002), LLL (NOdellec 2005) wo] o] 2§51 Ql= B2lg woF Fxzt
9 ey 2 S 2g FF e AlEolth

oA AASE Thekst & HolEE 7|HEO 2 oA = A o] sl Fof BlAE mlo|i] (v
A, St 20115 ar, 9 2014) ¥ AE FZ2IFS 9] 2010; #HGZ 2016) 9
et A7 vheFetAl R E AT 2oy ot ok AEvtel g8 Ao ® 5 gl
H kg A3 S 7N S o] gakglom, 2 =tolA] Aljbehs A olE ok #A 5
= 9% 5 etel] gk AFA A= o FolAA Tt
A, AL g A FF EeAEe] FAYSE A

T

g ol%11 ek, A3 Ao

o

10 ol

s

-{m

-
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6 VHEABHHISA(A47H A45)

A 71E S AEs Y Bekslr] e WEE (Haddow and Alex 2008;
Ravikumar et al. 2012)& A% 3F 00 HSHE A2 A Boke] A =&

g
BEAE THohs AAAD W2l gk A= ofr] #5538 Aotk
. W 5% 3% AT W4 75 T2

d T =S 54 9 1S de] EAskd A= AFdo] vk 7PgstelA Estitt
(Mintz, Bills, Snow, and Jurafsky 2009). -4 G-5%38}1A} 8= 8| Fofe &8k 89
A3he Ggato] 271 olde] &7t EAlshE S W& tlolg o] oA FE31o o]
5 FAY Aoz HFA g5 Aol FHHETGKIH 2>).

BOJAE ENO| 2 L&

NTEE PR 2 | 801 A HEHoj 22t LY El
’ MuEg N

CHHEQHXL 4558
Cll O] E{ Hf| O] & (BioGrid)

Plv Ao #8 =38 80

PubMed DB
(2012~2015)

7+ErgH

< 2> 2

<Id 2204 BiZo], 94l FE U ghs =% 25 HlolEHo]|AE Thestal A Alsto]
219 tlolEle] “Abd Z]HE AiE-go] Q14 AR

1L o] & dlolEjHo] Az}ttt ofuf “Al -

7 GAE ok Aol &8 Thseithd T
=M= 7k 9AE Apdo] FEst

A 9 “Qzstolvy Robg thiy] We] Aukael EAl] Abo] obd 2E2A Fel

oM me &
=



Hpo] @ Fof st Z@oAe] Eopd A FZ HolBA WA el B3 AT 7

e ME/7baeto] §olAle TESIGITE 9 19 Aol Bz uhgl o], 54 ok
o slgats gofflo] AgHd o] & nighoz Lo 1k AT AE-S S A T
A g FAA S AE volguo] A AAlEte] BE go] 1 g s AT
oA AREsh Ak -8 dlofE Ho] A % 3431} ol A oA =AY EAd
AxF 9 T 7o) s Ag JRE TH3 T e 3 AREA ARl
do]EfHo] A~ Z = BIND (Bader, Betel, and Hogue 2003), BioGRID (Stark et al. 2006),
DIP (Database of Interacting Proteins) (Xenarios et al. 2000), IntAct(Hermjakob et
al. 2004), MINT (Molecular INTeraction database) (Chatr—aryamontri et al. 2007) &
o] ot} £ =Fo M= o5 FellA] BioGRID(Stark et al. 2006)2) & A8t} BioGRID
 dA WA 3.4.1367H4 EA1E0] QAL F 1,066,335702] A 9 T A A8

<CIY oINS "B ANEE AT gol7l e £ AR tew $59 &
of 1t AEAG S AN, S BEAE o] EASH: T As Bk AFHL
2 ATAE o] FAGE RE BRES FEe] $AY A4 492 AR Ak

NEAS AN TSR A BAES SRS 9904 A A 98t ok 514 Yol
ElHjo] ~91 PubMedd AF& FollA] 2012 F-E 2015Lﬂ77}7<] 5,009,821 78] =% T<=

229 o] 43l9lon, o]2 BAsle] &y B Aeke] Rl £ 39,045,561 A0t} oS
T Aol s AP 719 o] 14 AIARS 5"%0}"1 = el SAek= At
3ol st AbE A 29s Wik AR A gof 1A AARS 54 ool st
FA BE EElA A dlell EAlehE AR (R EAE + AP 22 B3 EAh & &o] R
T FEcta ol AE toR Al FoF ARl o5 &of SR EAsk=AIE AAES
24 i YA A §oljIAE dEgiT) o] HAolA] s el thdt FAF BlAS 9
A £ =X+ Stanford CoreNLP (Manning et al. 2014) ko] B&2]& ARE-8I3t) F
zA07

2 o] el #oF go] A3} BioGRIDE olgso] FEH AP Hof 4544 Jus
A2 o] 4 AUS FA F, 45 48 Yot TPE FF A3

3elAM g WAk Shss A - F MRS o] gkl dxsto|vy Lok

=
FAAL AT 48 3 s BENE TR HIE A V6B A AP 2%

2) http://thebiogrid.org/
3) http://www.ncbi.nlm.nih.gov/pubmed
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A e $4 BioGRIDE o] 3t} g 2o} 447 4% 48 Au.(F
WE AP YT ANE U A4S NS PO AFHOT 4 48 £
2 FE3 Byoz

1. €=5i0|HE =20F REAHE &= &8 J2 49

2 dz=stolmt AR o7 vo] Q= FAAL Y AE (S & SR 9l
2 AFroA &gk o152 Alzheimer’s Disease Ontology (©]3F ADO)4) (Malhotra et
al. 2014) oJt}. o] EEEAIE= AA HEE 5% gxsto| Fof 3V 2EEAEA
& wofell ¥EE O FH gl W PaES T8k lvk ADO®| thgk A4

Q1 A AE= v #9) A

—

<E 2> Alzheimer’s Disease Ontology(ADQO) & T& S

=4 3% M
NUMBER OF CLASSES 1564
NUMBER OF INDIVIDUALS 0
NUMBER OF PROPERTIES 12
MAXIMUM DEPTH 11
MAXIMUM NUMBER OF CHILDREN 147
AVERAGE NUMBER OF CHILDREN 6
CLASSES WITH A SINGLE CHILD 57
CLASSES WITH MORE THAN 25 CHILDREN 8
CLASSES WITH NO DEFINITION 752
ME EYPAES ditg oz g7t AZSh= JHAIY (named—entity) 22 €0]Y 5
L ¢l &5 (upper class) Z*EL} 2o ElY 5 k. URbHRl EEA| 9= EE
474 (Property) X7} ul-¢- F-538ka1, @4 80 AP (terminology) S.Z A1 9] &gkt 4]
g & ok A Fe o= 4 v% Z 2 (parent class) 7} A/ H o] QloB R o5 A &
HWAE JNAE Y] PO R e dnk d=stolw el Al Aol e FUAE
T EAEHA T v - AEA 9l FYAERE Wo| A3t wpEhA o] LEZA AAE L5}
= 28 AP Bopd sk AS PESHE dle MR Tgo] HA el ] ZolA 5ol
o] EZA o= “Individual’e] EAEHA] =t} thA] EaljA S A2 AAE AT Qivk=
ey, ol BE %ﬂb, 53 g, gojE50] AR FYH &S on|sit) o
¥oll ADO 2E2A9] d{-E oA ZH HojF=al gt}

4) http://www.scai.fraunhofer.de/en/business—research—areas/bioinformatics.html
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& T3A L Fopd A F= HolHA WiAE TSl # AT

(H 3> ADO 2FEZX W& oAl
Class ID (URD) £ By Sga (53)
http://scal.fraunhofer.de/Alzheime hepatiti http://scai.fraunhofer.de/AlzheimerOntology #acti
rOntology #hepatitis epatiis ve_infectious_disease
http://scai.fraunhofer.de/Alzheime Lvmphocyt http://scai.fraunhofer.de/AlzheimerOntology #Agr
rOntology#Lymphocyte ymphocyte anulocyte
http://scai.fraunhofer.de/Alzheime Monocvt http://scai.fraunhofer.de/AlzheimerOntology #Agr
rOntology#Monocyte onocyte anulocyte
http://scai.fraunhofer.de/Alzheime . http://scai.fraunhofer.de/AlzheimerOntology #alco
rOntology#wine wine hol
http://scai.fraunhofer.de/Alzheime NOS1 http://scai.fraunhofer.de/AlzheimerOntology #Alz
rOntology#NOS1 heimer_risk_factor_gene
http://scai.fraunhofer.de/Alzheime ACE http://scai.fraunhofer.de/AlzheimerOntology #Alz
rOntology#ACE heimer_risk_factor_gene
http://scai.fraunhofer.de/Alzheime MAPK3 http://scai.fraunhofer.de/AlzheimerOntology #Alz
rOntology #MAPK3 : heimer_risk_factor_gene
http://scai.fraunhofer.de/Alzheime DPYSL2 http://scai.fraunhofer.de/AlzheimerOntology #Alz
rOntology#DPYSL2 heimer_risk_factor_gene
http://scai.fraunhofer.de/Alzheime TGM2 http://scai.fraunhofer.de/AlzheimerOntology #Alz
rOntology #TGM2 heimer_risk_factor_gene

9] FollA Bz npe) 2o
2 JEe 3len,

O] “N me”ol OE]

14 o]
= UL

N e AHEAE YER = “Class ID'&= URI2F Name &

PN
T

o2 Az 5 Qleh T3 ol9f e

“Preferred Label’o|&= ©] “Name”©] @02 H7]% o] Qth vpx@ O 2 “Parents’ol& &

A FeA(Eo]) e F R
ATl o] &

CH 4> HEHE

TE N

o2 ek 7F A9 5lo) ik weba] oleldt AN Pashel 2
E24% ot Ho} 2 FE|Y) golfloz MEsgrh

22 S0 E oAl

A (8o

WA B G

AZM Alzheimer_risk_factor_gene
Abeta 40 amyloid_beta_protein
Abeta 42 amyloid_beta_protein

ACE Alzheimer_risk_factor_gene

acetophenazine

drug_used_in_treatment

acetylcholinesterase

enzyme

Action potential

processes_related_to_neurons

Adenosinergic neuron

Neurons

Adrenergic neuron

Neurons

AGER Alzheimer_risk_factor_gene
AKT1 Alzheimer_risk_factor_gene
ALDH?2 Alzheimer_risk_factor_gene
Alexy Symptoms
alpha—ketoglutarate dehydrogenase complex enzyme
alpha—secretase gene Alzheimer_risk_factor_gene
Alpha2—Macroglobulin protein

Alzheimer disease

neurodegenerative_disease

ambenonium

drug_used_in_treatment

amitriptyline

drug_used_in_treatment

amoxapine

drug_used_in_treatment

- 297 -



10 == B-AH RS X|(A47H A47)

oAl ¢ o) ADOS] e~ ZElA AA7F ofd fo]2 A 2] 9gks 3sk 4= glom,
N gofeo 1 gofe st el (Ee ) o] Ao Qi) g o R F o T7F "X ALY
MAE A4 9 IA 5 A HE Ado] qivha daE s B2 A Ak, Al dlolH
FollAl 51171 59 8o S Ao, olzd gt 3 Jg ofdl el L2k

4

I2

8 78 3 A9 g F
Alzheimer_risk_factor_gene d=sjoln] ik 7zt 140
Amyloid_beta_protein ohZo|= wg} whnz 2
Brain_regions = g 18
Chemokine Ax7Iel 18
Cortex o 9 A 92 10
Cytokine AR ETIQL 13
Disorder okxslo|u] -l Aol 17
Drug_used_in_treatment og=zlo|n 2 Fof ARgEE ok 136
Enzyme air 19
Mental_disorder Ad=zloly el Al Zo) 5
Neurodegenerative_disease A7 Ak 8
Neuron_as_cellular_entity AE WA ZA L 17
Neurons d=sfoly & 7 17
Processes_related_to_neurons d=zlolwy A&y FHH 19
Protein g=slo|v] el kg 35
Symptoms d=stoln] P T4 37

A 511

—|—’

Q] FeA & 91;%0] dz=sfolm o] 98 AAF F 5 Sl A 140) HAE I &
Zato|m ] A 5o AME= oF(136) ol 7Y W E AkAskar vk 21 el
A K= kel o] i w7} SR Y= A WA ol E =0, “disorder” 9} “mental
disorder”= A8k AloIt). 3 “neurons’ 9} “neuron_as_cellular_entity” = 9A] vz}
Alo]t}, o]= AlF TE2E Hol 9= ADOS SHlA s YA o Ferest AR of]

= wAlolth oleldt Tt A5 o] Abd AAE et A &Aoo ® Rk okt

B =5 $9F o] AdH d=slo|w go] AFA (Alzheimer’s Disease Dictionary,
ADD) &5 Fof|A “d=stolw {F-3F f-AF(Alzheimer_risk_factor_gene) "ol F=53}51T}
71 o]+ BioGRID Wlo] Exlghs §-34F 2F Ao a4 Jrel o] f1xF gAEE v]iwste]
UHEﬂ/K]7] I 17] U:H—,—O]]ﬂ- H Oﬂ?-oﬂ ﬂ‘* BioGRID LH_/] 812,281 74_/] °o17F § X%Z]— 7F )\]‘
%22 (Genetic Interaction) JRE 7F<32 ADO W] 14070 f-d#F 37} EHZ/\W#H
d=stolm v AR} 1 A A ARE FESSIT 94 €83 BioGRID W9

AR AR o F off ZeA HolEth
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aA FZ doledl WAE 7ol B’k AT 1)

S A A MAMoj| =XHSHE Genetic Interactions (Y5)

27 F2A2 #2719 F2Je] F347429] 52o]

INSL3 MTERF4 RLF|RLNL|ley—I-L | MTERFD2

IQCF3 NDFIP1 - N4WBP5

KLRF1 GAPDHS CLEC5C|INKp80 GAPD2| GAPDH-2| GAPDS|HSD—-35

KLRF1 TOMM40 CLEC5C|NKp80 C190rfl11D19S1177E| PER—EC1| PEREC1| TOM40

KLRF1 REEP5 CLEC5C|NKp80 Cb5orf18|D5S346|DP1| TB2| YOP1

KLRF1 CBWD1 CLEC5C|INKp80 COBP

KLRF1 REEP6 CLEC5C|INKp80 C190rf32|DP1L1| TB2L1

LCN15 MYO9B PRO6093| UNQ2541 | CELIAC4|MYR5

LCN15 ALKBH?2 PRO6093| UNQ2541 | ABH2

LCN15 DIS3L PRO6093| UNQ2541 | DIS3L1

LCN15 NUDT15 PRO6093| UNQ2541 | MTH2

LCN15 SETX PRO6093| UNQ2541 | ALS41AOA2| SCAR1|bA479K20.2

LCN15 ATG4A PRO6093| UNQ2541 | APG4A|AUTL2

T 249,075 M9 4E A A AelE AR GE 8-S doe AR g A
AR g3 el gt Folo] gAETL 23FE] gl o]F FolA o Ao fHA 5Tt ok
oA 5% ADDO 32t dE e xE3tE o] Qv o] 5% FEshe A& TN

ALS =]

), 1 Ay of EeF Fol F 493

(HE 7> ADOS| SF X} ENO =222 M= BioGRID Genic Interactions (&)

A T2 FAzH o vgk 520 FA729] vgk 520

TP53 TP53  |BCC7ILFS1|P53] TRP53] BCC7ILFSLIP53] TRP53]

\pEH | appr | AAREIACPHI APHID3F1552] D3S48| AARE| ACPH] APTI D3F1552[ D3S48
E| DNF15S2| OPH] E| DNF1552| OPH]

S I ?PR_I\/éPl’—l |DPYSL1|DRP—1|DRP1|UL ICPR_hgT—l | DPYSL1|DRP—1]DRP1| UL
CRMP—1]DPYSL 1| DRP—1|DRP1| UL | CRMP—4| CRMP4| DRP—3| DRP3| LCR

CRMPL | DPYSL3 |5 MP|ULIP| ULIP—1|
CRMP—2] CRMP2| DHPRP2| DRP—2| D | CRMP—2| CRMP2| DHPRPZ| DRP—2| D

DPYSL2 | DPYSLZ | ppo N2A3| ULIP-2] ULIP2| RP2| N2A3| ULIP-2| ULIP2|
CRMP—2| CRMP2| DHPRP2| DRP—2| D | CRMP—4| CRMP4| DRP—3| DRP3| LCR

DPYSLZ | DPYSL3 | ppo | NoAs | ULIP-2] ULIP2| MP|ULIP| ULIP—1|
CRMP—2| CRMP2| DHPRP2| DRP—2] D - .

DPYSL2 | DPYSLS | el CRAM| CRMP—5| CRMP5| Ulip6 |

FTL FTL _ |LFTD|NBIA3] LFTD| NBIA3]

ATXNI | ATXNI |ATX1|DBS504E|SCAL] ATX1|DBS504E| SCAL]

BAG2Z | BAGZ |BAG—2ldJ41711.2] BAG—2|dJ41711.2]

NUPLI | NUP62 |PRO2463] TBSN| SNDI| p62]

o W W U BHFo] BUT A4 WAL AT USS o & UTCTP5Y,
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T AL el hE AT Aol EAs] wlEeoltt &8 49370 F1A F JRE

%% PubMED Hlo]EHo]A~2] 2012\ A, 2013 A, 2014d A, 2105d% 3%

A 9] 2= Yo A8 B3-S o ANS Fadte] HEAHow As 2Hg xE
PR Ao, T Ak o Wl dgad

Hn

2. PubMed CO|E{H|O|AE &Eet REA ZF &= &8 X8 =8 ¢4

ol M= A A5S O*PJ/} o= i—E’toﬂfﬂ% M= T Ago] Ak & 4 AL s

Superv1s1on 7}** (Mintz et al. 2009)%

57 HoplNY WA 35 S5 ATl A S AL, F A 0 94 At
o

]
ofo
o
vl
it
r
o
N
o
flo
ot
o
fifo
R
[
N
rlr
52
lo
i

54 ArEAS $67) Sl @A) PHES ATehn Q7] WEe] Y $8H 7 9
o} ofebd okt 0] 5 Ale] §AA7F AR bind” 4 A4S ekl 98 Fdshs
548 228 5 ok

Interleukin—8 ( IL8 ) receptors IL8RA and IL8RB on neutrophil membranes bind to IL8 and direct
neutrophil recruitment to sites of inflammation , including acutely injured arteries. (bind 3AD

<8 3> F RTACIL8RB™2E “IL8"E “bind” &= HAELE HYSHE =Y

o 4 74} AT x]—% _\li_z;sj]- 23

Ef7 (Part—Of —Speech Tagging) &

=] AP P vt 2ok Al o el et %*P

=338l Sof] WA 3% (Noun—Phrase Chunking) &

o —1}1'

141§ 31 (Term Cancidae)7} 3 5 Sl BAFE 5 32000, +29 4ol Fa)
A 714 ol F53 zalolnly Bl 507 B AP o EASREAE AL B
o) o] Able] EAleke Fuetn wEu o] FuE AGTC W & Bl T e 2=
sfolmly #l fAA7} & xH S |5 RdAt & ol el FET 49370 R4 4 AT
o EASE 1 BAS QAR FRE AEWT, IFH0E, B AT 7} ArEz 249
Skzafoln)y gl fAA BE 48 LY B Al ve FE B Ani e Hol @

i 8 AXE /UL ¢4 d= 48 XY =Y FE S
O~
=

5 =8 N =8 w4 70 BAE A A (88
2012415 11,257,037 993 2,290
20139% 12,147,669 1,006 2,298
20149% 12,782,557 1,242 2,830
20154 % 2,858,298 269 594
A 39,045,561 3,510 8,012
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T2k 1 T2k 2 4% &4 yob 23
4—CIBQ—induced increase CYP1Al expression was associated with an
AHR CYP1AL increase in the nuclear translocation of AhR protein as well as an increase
in the luciferase—reporter activity of a human CYP1Al xenobiotic
response element (XRE) .
PON1 Cla The combination of C4a, FGA, CP and PON1 improved slightly the
predictive ability of C4a alone ( AUROC 0.81 ) .
New recurrent alterations have been identified in PCa (e.g,
androgen TMPRSS2—-ERG translocation, SPOP and CHD1 mutations, and
g TP53 chromoplexy), and many previous ones in well—established pathways have
receptor . . . i
been validated (e.g., androgen receptor overexpression and mutations ;
PTEN, RBI1, and TP53 loss/mutations) .
AR was examined by targeted sequencing in metastatic tumor biopsies
CYP17A from 18 patients with CRPC who were progressing on a CYP17A1 inhibitor
AR 1 (17 on abiraterone, 1 on ketoconazole) , alone or in combination with
dutasteride, and by whole—exome sequencing in residual tumor in one
patient treated with neoadjuvant leuprolide plus abiraterone .
IGF1R GC In addition, we identified IGFIR as a regulatory target of miR—133a in GC.
<GE oA B vpel o], 29 w45 B2 A4S 7 544 1) e 2 e
st 28-S 93 s & 7 Utk 2y HEF o R FEE gxsto|uy Fof At 1t
WS A8 FE N AT 449 75 Al vl 100% P S wARAL onw
A% Aol desitt 53], dAbA] dE S 1 A5 AE AHs FE AL

_OL
&
i
i
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associate
(Gene ID: 30845, "EH-domain ¢ ining 3") (Disease ID: 1269683, “Major Depressive Disorder”)

“Of the 16 genes tested, EHD3 and FREM3 were associated with MDD in the Chinese population.”

dolgt goruy AN A A ANEFET - Mois Eopuu ML A FE 4|
7| &0 ERE= :
AHE N o} Mojst 2of N Y A AT Molst g0} O[HE X5
(QIA| 51 7% Bo| LS 19 ALK Kof) Z]et ol El

WA 2laME 45 2f 45 52 ad]
seun Y | [ | HSTE uy
@R Tl 0] 2/8 HEH A5 A K1Y
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=T 1 CHef & O X K| e A | = =] 22 H
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