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규칙 관계 규칙

1 blah: A+;

2 blah: A+ or (B- & C+);

3 blah: A+ & {B+};

4 blah: (A+ or B+) & {C- & (D+ or E-) } & {@F+ };
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Structure example

1. Singleton Term(NN,NNS,NNP)
(chromosome, NN), (genes, NNS),
(DNA, NNP), (strand, NN), (protein, NN)

2. multi-word Term(1+1, JJ + 1)
Ribonucleic acid, Nucleic Acids,
Recombinant DNA, oxidative lesions
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통화기호 JJR Comparitive Adjective

, comma JJS Superlative Adjective

. period MD modal verb

: colon, semi-colon, dash NN Singular Noun

POS Possessive Ending NNP Singular Proper Noun

CC Coordinating Conjunctions NNSS Plural Proper Noun

CD cardinal Number NNS Plural Noun

DT Determiner RB Adverb

IN Preposition To to

JJ Adjective VB Base Form Verb
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Single Term frequency(Single Term) 4≥

Multi Term 1<Multi Number <5

Term freq Multi number

DNA 269 1

base 73 1

strand 69 1

sequence 69 1

protein 48 1

information 41 1

RNA 40 1

gene 32 1

structure 31 1

chromosome 29 1

enzyme 26 1

helix 25 1

transcription 25 1

cell 25 1
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Term freq Multi number

double helix 10 2

DNA replication 10 2

hydrogen bonds 9 2

genetic information 8 2

DNA strands 7 2

DNA sequence 7 2

base pairs 6 2

transcription factors 5 2

DNA nanotechnology 4 2

DNA-binding proteins 4 2
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Term Finder 핵심어

hydrogen peroxide produce hydrogen peroxide

including dna replication dna replication

lambda repressor
helix-turn-helix transcription

O

repressor helix-turn-helix
transcription factor

O

regulating gene expression gene expression

pyrene diol epoxide O

pentose sugar ribose O

pentose five-carbon sugar O

double helix O

dna x-ray diffraction O

high-energy electromagnetic
radiation

O

dna supercoil dna O

methylated cytosines O

codons signifying X

artificial nucleic acid nucleic acid

imprinting transcriptional X

cytosine methylation O

bind single-stranded O

ethidium bromide O

single-stranded
telomere dna

O
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패턴 경우

(1) 명사구 관계대명사+ +verb

(2) 관계대명사‘comma’ + or (while,so)

(3) 동사It + verb(verb be )≠



- 23 -



- 24 -



- 25 -

S 주어 동사- O 동사 목적어-

M 명사 전치사구 분사구문-( , ) MV 동사 전치사구-

J 전치사 전치사의 목적어- OF 동사-of

P 동사 보어be - A 형용사 명사-

N 조동사 부정어- (not) MX 명사 수식어 로 연결된 관계, ‘,’
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link-Path

S -O (-Mp-J) ,(S-MV -J)①

S -OF-J②

S -P -MV- O, (J), (Mp-J)③

if x (S Mp) then select Mp-link④ ⊂ ∩

주어ifx (S MX)): -S(x), MX(y)⑤ ⊂ ∩

A-Mp-J-(Mg)Mv-O(OF-J) , A-Mv-(MV)-J, A-(Mv)Mg-O(OF-J)⑥

S(if y has I and N(y S) -N -I -O(MV -J)⑦ ∈
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패턴 Term(subject) Relation(predicate) Term(object)

(1) Nucleobases are
heterocyclic aromatic organic

compounds

(2) DNA consist of two long polymers

(3) DNA double helix is stabilized by hydrogen bond

(4)

the backbone of
the

DNA strand
is made from alternating phosphate

the backbone of
the

DNA strand
is made from sugar residues

(5)
Ribonucleic acid is acid polymer

RNA is acid polymer

(6)
long polymer of
simple unit

called nucleotides

(7) DNA does not exist as a single molecule
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  




∈ ∈   
  




∩


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        

  
∩



Relation PMI Instance-Related

bind 8.39231742278 DNA-binding proteins single-stranded
DNA

provid for 8.39231742278 double-stranded
structure of DNA

DNA replication

curl in 8.39231742278 single-stranded DNA long circle

is stabilize by 8.39231742278 DNA double helix hydrogen bonds

read 8.13014150852 ribosome RNA sequence by
base-pairing

function in 7.80950019389 DNA polymerases large complex

play in 7.61777354253 non-coding DNA
sequences

chromosomes

read 7.49226760432 ribosome messenger RNA

bind to 7.19147053172 transcription factor particular of DNA
sequences

use 6.9844184588 chromosome ends enzyme
telomerase

   
  






∈    
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   
  



∈   ∈  

Related relation TF Md(x)

can bind to 0.0626865671642 0.00233918128655

organize 0.0582089552239 0.00233918128655

cut 0.0477611940299 0.00701754385965

copy into 0.0507462686567 0.00350877192982

consist of 0.0477611940299 0.0046783625731

is 0.0477611940299 0.0046783625731

organize 0.0477611940299 0.00350877192982

compact 0.0477611940299 0.00350877192982

is organ into 0.0462686567164 0.0046783625731
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상위 클래스 하위 클래스 속성

Physical_entity

Source

Source-natural

organism
microorganism, Virus, Tissue,
Cell component, Other Organism

Substance

Substance-Compound

Amino_acid Protein, peptide, Other Amino_acid

Nucleic_acid
DNA, RNA, polynucleotide, Nucleotide,
Other Nucleic_acid

Lipid steroid, Other lipid

carbohydrate type of carbohydrate

Substance-Atom type of Atom

psychology_
entity

Symptom type of Symptoms

Syndromes type of Syndromes

Property_entity

Dynamics property
Activity type

Expression type

Location property Location type

Amount property Amount type

Function Property
Function type

Signal type
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Human immunodeficiency virus

Virus classification

Group: Group VI (SsRNA-RT virus)

Family: Retroviridae

Genus: Lentivirus

Species
Human immunodeficiency virus 1

Human immunodeficiency virus 2
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<table class=
"navbox">

<td class="navbox-group">
<strong class="selflink">

<td class=
"navbox-list">

type of
nucleic acids

Deoxyribonucleic acids

Complementary DNA

CpDNA

GDNA

Multicopy
single-stranded_DNA

Mitochondrial DNA
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상위 클래스 하위 클래스 속성

IS_A

define is, called, known, define, identify

equal equal, encode, corefer, compare

simility
similar, sqsimilar,
stsimilar, fnsimilar

PART_OF
Object:Component

involve, F-contain, substructure, contain,
part, mutualcomplex

collection:member member, kind, type, consist

Causal

cause, participate

change
mutual-affect, affect, interact, provide, make,
use

change-physical
depolymerize, cleave, disrupt, unbind,

disassemble

change-physical Modification
modify, add, acetylate,

dephosphorylate, remove

change-physical Assemble
attach, cross-link,

polymerize, assemble, bind

change-dynamics
inactivate, halt, inhibit, downregulate,

suppress, form

change-amount increase, decrease

change-location localize-to, localize, locate

condition condition, trigger, control, modulate, read

Observation

corelate, coregulate, transition

spatial
localize, coprecipitate, presence, absence,

within

Temporal coexpress, cooccur
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sentences = nltk.sent_tokenize(data)

본문영역을 문장단위로 분할//

for sentence in sentences:

if sentence =='':

continue

else:

Tsen =re.sub("(\[+\d+\])", "", sentence)

Tsen =re.sub("[^a-z',.\"\- A-Z',.\- 0-9]+", " ", Tsen)

Tsen = re.sub("[ \n]+", " ", Tsen)

와 특수문자 를 제거// reperence([0],[1]) (?!, ‘\n')

문장 단위로 배열화sentence_dict[index]=Tsen //
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가 이고 가 으로 시작할 경우if state == SEARCH and tag.startswith('N'): //state search tag N

용어를 탐색하기 위한 상태state = NOUN // multi-word

현재 단어 정규폼을 저장_add(term, norm, multiterm, terms) // ,

이며 가 인 경우elif state == SEARCH and tag == 'JJ‘: //search tag JJ

용어를 탐색하기 위한 상태state = NOUN // multi-word

_add(term, norm, multiterm, terms)

탐색 중이며 가 으로 시작하는 경우elif state == NOUN and tag.startswith('N'):// tag N

과 를 각각 생성_add(term, norm, multiterm, terms) // single-term multi-word

용어가 아닌경우elif state == NOUN and not tag.startswith('N'): //multi-word

상태를 변화state = SEARCH //

현재까지의 용어가 였는지 판단후if len(multiterm) > 1 // multi-word

각 배열에 저장word = ' '.join([word for word, norm in multiterm]) //

초기화terms.setdefault(word, 0) //
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for entity in instance_relation:

와 을 분해y = entity.strip().split(',') //instance relation

각 단어를 파악instance =y[0]; relation = y[1] //

freq1= fCdist.freq(instance) // p(instance)

freq2 = fRdist.freq(relation) // p(relation)

freq3 = finstance_relation.freq(entity) // p(instance relation)∩

번씩만 나온 단어일 경우if fCdist.get(instance)<2 and fRdist.get(relation)<2: // 1

입력freq_dict[entity]=0 // 0

else:

freq_dict[entity] = (freq3/(freq1*freq2))



- 51 -



- 52 -

S 문장

명사구NP( ) <DT|JJ|NN> 관사 형용사 명사DT= ,JJ= ,NN=

동사구VP( ) <VB><NP| PP| CLAUSE> 동사VB=

전치사구PP( ) <IN><NP> 전치사IN=

절CLAUSE( ) <NP><VP>
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 

 
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