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FPNRARAL RLE, B2 IR R SIS 18 5 i AL
S ATAEE L BB . AR B 2 T S R R B R
B, Horh 25 5 K SR RO ELIF) 9K 2R, O T A A
SRR TR A0 A R Ik 45« T R SIS R A BT 7T
HAEERE L

FE SR A5 % R AW T, Sk SRR 4 b
NOCEE B A ME— P, SR, SEARIAENTE R RAEAE
RSN A T AW ZR. WH)F1 “Aspirin use and
survival after diagnosis of colorectal cancer” %]
2 “Regular aspirin use after the diagnosis of colorectal
cancer is associated with lower risk of colorectal
cancer-specific and overall mortality, especially
among individuals with tumors that overexpress COX-
27w, SR B T4 E I (colorectal cancer) i ][/t
R Caspirin) , (H 35 % RAEANFTESR N T A, A
TR T BT VLA 5 25 B e W ReAF £ R R, AR5
£ 56 ZFRIE Nmay be affected by; ¥ 2W#f 5 B
5 HL s 12 W 5 g 31 FH ] =) DL AR 5 B2 IR 45 B e
SRR SET R MRS A 5%, 78 B 4 ok RARTE
Nmay be treated (decreased) by. HA4h, [F]—K RHEM

CANEE R - 2% 22D LR 7] — ok RAE R — OISR &
HER I, # PRtk TR R MBE . BRI, AR
WFFESCER B R, R R R M, SC RINER 2%,
R I I A E B VAR D R R, RILVE
FEAIMERIR ZR, SIS ARL R R RIRA DL, AT
BHRIRZE 5 RR S 2 PR IR R UURR
RILFEHES 25 RN RA BRI A R8oM P S
PBUH AR, DAL 3R R B S HE (X R0 R 5 1 1R 55 1)
HEABAR T

1 HSRH SR

AR SCR R I E B E PR SE, AT
WU &8 57 ST B 7 VE AN T U B0 7 ik

L1 TS50 51

ZAE %R 207 SR H SemRep T 273 2
Medline £ 48 22 SR AN [T SRS BN R 18 SR &
KHKLEUE. RlogFHE FEfIPredScal BB BUAHES & 19 7
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AT 2 FRE EWLE R, RIESHE R
() o A A R SO AR AL, BT 2 — X 2 ) )
RZIAHIAL AR RS, RN TR
M A% R EU S XTI T I i,
IERELZTOR FZHT I BT AT, $E R T B AR )
SRR AR Y, BT R AN A o0 R 2R, il
e MR I & TN AL, Dy i w] e AH <k
AL AL
SR, AEA) R S 01 B R R4, 5 18 UE PR %

(Evidence based Medicines) BAEAHA, RIEEAEANE
EANELEATIRIT B, MRAENMNFE LA
b KRB R IR RS ERS  BRIE, HLES I
TRAE AT 1 R R AP IO 28 RBEAT GE i
R Z A OCUEHE HHEVE, 0T I PRS2 5 45 T B 0 AT S
AR,

1.2 FEF R T 1

BT RO 07 925 T AL 5 SR T AR, I
Ak 38 I A M 2R G v 49 B Ok R A o BUHEY,
117 A2 38 ok ) 5 RO, T I 2 5 Bl e i AR B
K ZAF Iy FEWEE S WU FH 2R U7 VR B S RAR R
DisGeNETH i FERI K 545353115755 DisGeNET4#
PR B A 2 AR B R AR 55 IR A A5 R
(fClinVar, GWASDBE) , I L& 7 =) 771k A SCHik
A REURH R R RIAE 2[RI, MR ZRRUEHE e (1 i
HMISEAY, DL SCHFR SR H AR B Ty 1, R Bt
THFETHR R0 (3 BUETERE N0~ , 2 s
—HABE R/ S AR et 5 P DRI P s % P T
B 5% & (Gene-Disease Associations, GDA)
HITER AR (D .

S=C+M~+I+L (D

Horp, SRERRBLA 5 CIRER R BHCGIL
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ORPHANET. UNIPROT 744 PE N T4t , aispk3
AN P, WC=0.6; #2NEU FE dwe, C=0.5;
B P, C=0.3; Rl E R B E g i,

C=0, MIRER T B ERGD. MGDAICTD 3/ % #
FR R R, RS, M=0.2, 2 M=0. 1RFE R
A HPO. CLINVAR. GWASCAT. GWASDB 44
N R A e PR 20 55 B U AH O B4 R b R, iR A
&, 1=0.1, ][R 2 1=0, LIXFE LHGDNAIBEFR EE% 4} )
HHCFRIZE RISCERRE, WRA R CE R
KFR, L=0.1, R R ERHEALIR, WL 5T
TR RLL0.017,

AILLE H, DisGeNETTETHHGDATS 73 i) B AUk Hia
%R R UR O PR o SR U5 B e B HL A4 2 A
CL 5 2 2 o 5 AU AT, U T 45 =i 5 5. DisGeNET
(X FIGDARR 7 1H 5 7 LR A 5 UE =2 B4R, R A AH
X AR U UE B 5C R B A S AT S, IR R oK
RHBUTYGIE I H B SR, LIRSk R HE DT
AN B F ORI AL, 0 56 R FITTE SCHR 81 5T
A FrE s ) HADA B S R, W1 RATTESCAR I B
I () T AE— B FR B R R R Ok RIHTIHFEBE, KRR K
TR T 7E — 7 A2 FE AR O 45380k e 1R D ik K
N BRI, ZFR 2R OG R FTIE SCARRAE, e R &
ZE BN, JFd ik x OC R EA REAER N EE, A
BT IR BB ATHIE S RHEFE ik

BT, ARSOHF R ST RN BAE Ok R T, I
KRSCARFHE, FRBE, B850 RJEME, R 5
1 J8 P TF B ¥ DT S B SEAAR ()1 856 R I & it
5T, BRI EEE R, KRR,
RIRIELEREFC T 7], %F T HEB AR W) = 50 7 i i B K
JE& . R B S . SSRGS R A 2 B
—EfEH.
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1o T4 AT AR Y, RIS E ORI ) 5 H %
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BRE AL IR A BE R UL, [HA SCHR A A5 FR AT K 120 8 A1
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TRk 2 e R, 7 M PR a6 2 T e i R KRR S FH )
BIRTHR, DA, BT RS (0 B PR R R O BRI
LlEtEz—. JT I, AW EZAEGE Ok RN HA ]
SEVE. VR BOSUEANN P A R 1
(2) WREZRG M KX LR K REMIT R
LG, FEERRIFES . THEAEY DGR
& A SE U KR R N LR NI F R Al SE i #
B S A TR R G KT R, IR
WA, SCHRH B 84 Sl R 38 36 E Bt FE 45 e 5
P, (R PR B0 A A b M R W IR R ) I H
AR 5 SR A AR DR R I R A 4 T SO A A
Fio L PEFR AR RS FH A B 3 30— 28 H S FE Rl AT 5T
AR FERIE SOOR R 81k, AN Bk, 276
FEN, AR 25 KRB PE Iy rT SEVE, B S ATE
L3R
(3) PRI TR 456 LRI 4518, ASCHRHS
FiBIE T s CARSCHTF AL R RENIERSCRFR R o
A1 R FRAE 52 AT b (0 SOk R T4 214
B R A BRI A, TR Ok R AT SR ARG
LS
i 2: e EE R B R 422 4R E (the Comparative
Toxicogenomics Database, CTD) H 1158 2|4l L X
Gnie, BOHE T S, B SEAR SR R R, A AU P Y
Rz, USRI 9 B 10 96 2R B A e T S
B3 b X S B B A% O N R I Bk 25, TEAR
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AR5 = STRR 30 I 5] R, 7B 75 i &5 5 i S i M
MR, AR R W7 a8, S
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(4) BOETHRE RN . BT A SCHE I 1E S R 1)
FTEEE L B VR AE BV 3 R PR AR SR v, B RS
PRI P S (R 7)€ &, W E P M oot
JSLER R bR B TR AR BT, IR 1T 7R . 55 DisGeNET ¥
PEAHEL, PTEENE R 25 &0 Z ISRV HH FE A, 38 hn ok i
TRz e R, 3 — P R A o0 RIRH R R . B A
KA MIAEEA b, 3G5C R &, ik — il
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e Z0J) (Cored) | R RFECRRHITAL AL B Chyodil /420
HE (Frequency) KA B IR %

Frgik | BrEtE (Novelty) IR F UG SCHRIF R R I [1]

(5) RMTHE T %, BT LROT TR S Ebr ik
S, AR TR AHF I IE, RAK (2. BA
23D MR (2 G R ER 7 HRRMIE, HE
SCRAMR, 2238 (2) RN ERRSESCE 7T RR R
XA B
S=A+I+C+F+N 2

Hr, SRERRBAAT I AREREM:, 110ER
WD), ZE AN M CIRERZ LT, FIRE
R, ZHEEGIHNETEMN NMRERFTFE. BUBME AR
KR ZJUHKIECHR A TS HIECTDER T 5, 45
HILECTD A, MA4=0.2, M 4=0.1 (CTDH
ST BTN R A O R AT TN T, TE ARG
RIHENE, MARBANPXR, BOATFRE, 33
UL AT, R RA—E RS, B, AECTD
AR LS T — e o ED « B IRYE % R = 04t
T H3 T 52 e DR 1176 BT A )28 00 R 4% OR BN HE R
7 B, OB N0.2; Ik RICRE 10RO
] 5 e DR PR S e i R e v ) 3 P B iR
(1% R =2 111=0.2, HEF 551007 (3R BT i ik
KR ZJLHR 11=0.02; # AT TR m A 7, g
Wi 34553 N0 B0 CHRAE ¢ R = o L T B4 B 1
S, A5 HPULE b 8 [ I B A S R, D ok
REICHATIC=0.2; HAUHILAERGZL, MR R =
TCARZOIIIR 5 0.1 AZFARYE ¢ R =04 H I
UAE A R 2858 B OR B/NHE P I B E 5,
KAER0.2; FHHFKRZILG10FAFE =04, MHH
BRI e = B R R =0 AR F=0.2, HEF 1040211
AR F=0.02, FralE NI 4 ¢ R = A e R 2R 56 &
HHOCERI I R R FIHE, HHEE R RILF10MA
[F] =020, MSP-35 K R AF 4y 5B (1 06 R = o B ik
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IR P N S AL, BRI AR S 1AL, %ok
ZAI1EH5=0.24+0.2+0.2+0.2+0.2=1, A5 MERE
PRRIEEE, £ X R 07 EFT L EMEE, XR
57 =i N8

3 LIRSS,
3.1 RAERIE Vb e

AR R R T A TR A, 1250 5 3= 2
A5 IR 25 AH DI 9T 192 18325 A1) 1, FRiE 9Pl Sk
Z, AR - (GDA) « - A (Disease-
Chemical Associations, DCA) « ft.5#)-2£ K (Chemical-
Gene Associations, CGA) %%, 2890 R53F. #riE(E 5
HE SAA SEAROG R\ FTAE SCHRPMID A S, WA T4
SR FRHT TR

3 30 FRE SCHR A 5 5 LR TR AR OC SCHR . 45 B
BRI 2B B A BT, 7R AT R HE 4 B3 4.
F& A R4 e B A E RO U 2 L K o IX s
FE AR AR T AR A4 50 I, IR IR IR R
CA-A Cancer Journal for Clinicians/x 2% F] {20204
EE WS IIREY (Colorectal cancer statistics,

20200 "MIEPRIE R, SEER AR KR R AL IR
TN, T AN B R0 R AR B, W0 TP AL 12 B 508
2001—2002F)72 % B4 4220152016 F/]66 %

3.2 IHRESRSGXTL

AN (2 &R REITTE, R E Y
P SR 2755 K RG5O, R 2P R, AT AE H,
1357 B 142 5-Fluorouracil 5 45 B ¥ 1l e /7 fE may
be treated (decreased) byHIi5J7 5% &, 5-Fluorouracil
FE19624 ET B A4S LI AT 25, 2 45 B W
WIT ez ", fEK 2, 5-Fluorouracil 545
H ¥ AF fEmay be treated (decreased) by flmay be
affected byiM K &, HAF 0 AE, FERZH T &M
W 2145 5 AN TR, Ak A2 AE SCR P s B, BN ], G
AN S1F6FE, may be affected byHIZ< RHEFH
HERT, (HIX— K R AR M R 5-Fluorouracil 545
J¥rda VR IT R R AE B K R AR NG R A IS
W, AHE AR R ZHT 751 E S, may be treated
(decreased) byiay7 K RHFFEER, HIX—4RE
SCHERM AT 45 R — B, WA ST T 1A 28

R2 RFETHELER (Top10)

AUBS | #ME | Als A

Foel mik | SteEm | w2 | keoxm LREH 6| 115 | 7is e e s
1 |colorectal cancer Disease 5-Fluorouracil |Chemical/Drug|may be treated (decreased) by|0.200{0.158{0.200{0.200|0.178 |0.936
2 TP53 Gene colorectal cancer Discase is associated with 0.200/0.192]0.200|0.125|0.168 | 0.885
3 |colorectal cancer Disease 5-Fluorouracil |Chemical/Drug may be affected by 0.200(0.164|0.100|0.200|0.181 |0.845
4 APC Gene colorectal cancer Disease affects 0.200/0.1630.100|0.150|0.183|0.796
5 |colorectal cancer Disease fluorouracil |Chemical/Drug may be affected by 0.200{0.164 (0.200|0.080{0.143 [ 0.787
6 TFPI2 Gene colorectal cancer Disease is biomarker of 0.200(0.162{0.200(0.100|0.116 | 0.778
7 |colorectal cancer Disease Aspirin Chemical/Drug |may be treated (decreased) by|0.200{0.200{0.100{0.075|0.189 |0.764
8 |colorectal cancer Disease Aspirin Chemical/Drug may be affected by 0.200{0.196 (0.200|0.040{0.124 | 0.760
9 |colorectal cancer Disease resveratrol  |Chemical/Drug may be affected by 0.200(0.087{0.200(0.080|0.181|0.748
10 gastrin Chemical/Drug IEX-1 Gene regulates 0.200{0.164{0.200|0.022(0.114 | 0.700

AR TT AR RN EE SRR L RFF4E RS
DisGeNET %4 2 45 B i SCHik i) 5 R 5 500 ¢ R 15
oy G R AT R, O% SR A S A IR R R 45 B an R 3
e ATLVEH, 545 H Wi ok R LB I AE R Can
APC. TP53) WifliH 5 7 i35 5w S ai. Hor, BRp i
25l S 95 (Adenomatous Polyposis Coli, APC) F&[X]

5545 H i o R Naffects, MIL SCERIE R I, %
B DAL 45 L e e R DAL, ] VR R R4 FR K R
SR R B IE o % R TR (affects)

S W R . WA, RS IETH R R K-RAS K
RHEF 520, o< R222AYNis associated with, £ 7[5 3L
R, RASHEDR 2 28— M %8 ORI N S FE I, 45
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BRI RAZR ASHE K - ERK-RAS.. IR 42 it
TR HEK-R ASHE K RAF 55 45 B iy i 5 75 FIG 7 IO AE
KRV, B %R N 5 4 R £ 7 A AR
KIE (is associated with) o H343DisGeNETA 5 4
P AERT H S 45 B W ok R VIR (WCTNNBD ,
TEARSCH RS R A AR I, PTRES A STk I OC &Rt
FRIFHAIE A K, Bam LS 1485 B ARk
RATE A 45 B A R

%3 DisGeNETHIEEMA L ER SEFRAITELER T

HWEAESXRIR H F h- ¢ REFS

1 APC 0.900

2 CTNNBI 0.700

DisGeNET 3 MMP2 0.700
4 TP53 0.700

5 DPYD 0.600

1 TP53 0.885

2 APC 0.796

AL 3 TFPI2 0.778

4 K-RAS 0.699

5 IEX-1 0.642

WA 23 5 FE R R E LR (Tops) tIFR4HT
Ne ARICHAHAZE P EE (resveratrol) S5K-RASFHERA
fifEregulates K Fo B SCHR AR, 27 g e 0 55 7
H AR RAEAMVE Z T AR R — R 2 G
W), HATAEY) IS5 E Vs BUR FIK-RASH-FIE
53 FE R AN HIHCT 1640 B BRAA 1) A4, A4 2 A
K-RASZRAF 45 H s 4l i 35 . iX— W 7iE 1

HEE P RENTK-RASHEER B A 42 (regulates) 1M, Uit
R 45 AT &E

4 ghitHEs

ASCAFPEIE B2 HLE, 5% DisGeNETH: T H
HI5R RGBT B AR, ARG MR 1, R4
PO L A skt OO A B AT W] S 5 AR 3 M
JE P, HT WO, B AR X N PR A A E B
THE i I S5 e U R R S SR B
E T AR SO IR E A Rk SR THLE IR AR
HER 77 A b, AT $ 7 R BE R A SRR HET, 52
R R BYERZ ek, B OTE O AR Wil R . 5
TP UME, S TR R S ) Ok R HE T S
KIKHE . 5 DisGeNETHUME ok R 13 70 5 B AL, A
SCPSR TR FE YR FE N AT, NSRRI, AT
PABRSE A ROt A S oG, T U R B R s
[, TR, T T AR X AR
MR ZR AT T BRIk, YR AER
IR 5 BRI RT A FH A SC T 5% A R U v, 0 A 8
PEATA (038 U R HEAT VB, S BO BRI 53R 5 2
e [B) B B TR SOR &R KB EAIME R R,
T AT b [ A R R 45 4 5 A R CE , DA R BT T 4R
ik S 25 5 SR . ASCH RTAE — D EE S 56
UE T TR R, A Ja K AR B 2 Hm SR AT IR IR, Y
A R S A B OR AR R S i TR
HIREBIE RIS 5.

R4 WEYHYMSEERXFITELER (Tops)

F S S ER2 | RFRER | WEESS | RWHES | R NES | MEGS | HREGS | XEES
1 gastrin IEX-1 regulates 0.200 0.164 0.200 0.022 0.114 0.700
2 resveratrol K-RAS regulates 0.200 0.075 0.200 0.044 0.171 0.690
3 5-Aza-2’deoxycytidine | SPARC regulates 0.200 0.139 0.200 0.022 0.114 0.675
4 fluoropyrimidine K-RAS | has impact on 0.200 0.165 0.200 0.040 0.067 0.672
5 t-PTER BCL-2 regulates 0.200 0.132 0.100 0.044 0.114 0.590
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Study on Biomedical Semantic Relation Based on Multi-attribute Rules

FAN ShaoPing AN XinYing
( Institute of Medical Information, CAMS & PUMC, Beijing 100020, China )

Abstract: With the rapid growth of biomedical literature, it is urgent to identify the key semantic relations in the field quickly, and carry out domain
knowledge discovery research. Based on the design idea of DisGeNET and expert consultation, this paper proposes that biomedical semantic relation
has three attributes: reliability, importance and novelty, and sets the index and quantitative calculation method for each attribute. Through the results and
analysis of colorectal cancer relation, the effectiveness of the proposed relation score method in the ranking of relations and knowledge discovery is verified.
The dimension of the proposed method is more comprehensive, which can provide a useful reference for biomedical knowledge graph and knowledge
discovery.

Keywords: Semantic Relation; Relation Score; Relation Ranking; Knowledge Graph; Knowledge Discovery
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