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Abstract

This paper describes a new question answering system for bio-medical text data(bio-QA). It is
a system which presents the information about target genes and target proteins intelligibly, before
the biomedical researchers begin research on new genes or protein functions. This system extracts
biological consequences about the target genes, proteins, etc. from the past paper abstract and
replies to the user’s questions. In this paper, we also present a new technique to extended a related
extraction pattern for replying to a question about the relation between object to object which
occurs frequently in the questions of bio-medical domain. We did a small-scale experiment and
evaluated it. As a result, it has turned out that our technique can extract interesting relations from
text.
Keywords: Bioinformatics, Question Answering, Information Extracstion, Information Retrieval

0 1090


研究会Temp
自　然　言　語　処　理

研究会Temp 
（２００３． ３． ７）

研究会Temp 
154－16

研究会Temp 
－109－


1 [ICHIC

vty oLa7av e b ERELHET B8R
T 70y 7 bOERE, FHEMOEER L,
SRR ORBELZ I, &Y - BERD
BHNKEICEE MBINDELHIIB->TE
oo BEBE, HY - EESEFILLEE O S5
K72/ N B 2 % K R OMARE Th o7, Bl
EEBIZE K D/INTEIZIME SN TR S 1
TW3, ZLOMFREIZE->T. HSOED-
TVWB/NTEOEREINE. BHEITLZLT5H
UL, FUTPERS/ NI FOEREEET
ZOIXSSIZEHLYL, LAL, B NF /470
V) M EQERBERFIRE IO Y MO
EREEBHIZ, —DODEIET. —DO0EHHER
e U TUMNMBE SN BTET. RERIIIEHR
EHEL 20, BEEOH MO OEERAR
HFIZANTHEDONELLEZKD 720, LS
BERIAEE TV S,

DNA OIEERFIZEAL TX, >—Fr v
U 7fit¥ % GenBank 2 [2] ED BT — &
R—2ACBHFT HIEENE-THY, &£ - &
ZROMEZOE T I NS ZEFIBREY —)L
BLAST [1] THRET 5 &M, —RAITH 5,

—77. EERTHLNIEFIL ORI FIZEL
TiE, FIEXD S/ LIRS, £ - E¥
SEOFEERFHUIE U TIX PubMed 2 (25
XDEA MV, FEE, BRENEREIN 584
HARIMESENTHY, ZDF—RZN—R34EY) -
EEROMAEN SIFFICEEMR SN TV B,

PubMed (2B SN TV 5 XHERIZFHBEH T
#1200 FH & RETH B2, FNHTAT
WHEBETZLIIRETHS, 22T, BHRT
&, PubMed {ZXfU THREREZITR I AT L
ENTREZ(7 > FL) BREDEXHRRY AT L
NE<HVWSENTWS, LNLAENS, 2K
RDGE, MEFERIIKRETHY, HOESN
FARTV B0 L BRI EINE L
HEL, I—HIIREOMBHEEICHEEL,
Z 5 EHSTHRL WIERE BUERIRT 5 1EE
NRETHO., ENEL,

ZZTHAZEHROINIERREAZICT 51
DIZEMEZITDTF A M ERE U ERH

2 http://www.ncbi.nlm.nih.gov/Genbank/
3 http://www4.ncbi.nlm.nih.gov/PubMed/

JIVEY AT LOREEITH., BEINEY AT L
Lk, BRXTAHSNIERIIZHL, FgE
XFHNTRT Y AT LTHY [7], TE, HEHRR
RIZET BFHEE Y — 27 > 3y 7 TREC(Text
REtrieval Conference) * IZBWTHEHER
UTW5, 212U TREC THRE T 5 HMIG
BRIA—=T >V RAA R A, D%, HHEOD
WREHEREL ZROERSETHY, 2D
I BRRETIE B AL VHFEER D C &MIEEIZ
L, ULHALEL DRET 5 bio-QA TIEXT
RegY) - BESFICRS, WRSFERET
HZEIZEOT, FALVHER B boy—-)
OFANESZERY, XV EERSELEAETT
HT LT, WEDRERLIIKELFEETS
CENMHRETE S, AR TIE. bio-QA DK
BERZEL, TOEBED O ICUEDH#MTD—
DTH B BRI /NR —> OIERFIEIZONT
wRB, i, NS HMAEREToDT
ZORERBBET S,

KESLDERIILATOEY THD, KRET
bio-QA D EKMERIZ DWW TN S, 3ETIE.
&Y - BB TOEMIZIZEDL ) BHDON
borhefirl., BREEESEM EEEL
TENVWIEZRT, 4ET, ARTHRETS
MBEERMES IOV THBAL, 7F A5 DM
R H /X2 — BRI DWW TR R, B
RERl, BFLEETH, RkETHREIRR 5,

2 bio-QA Y AT LDEE

bio-QA OBEEZX 11273 T, &9, 22—
"o DEMEERL (FFAN) TZHYL, H
BT &2 1772 5, BT CREM X4 7H
5WI1H, &5I2iEd > &M s/ ER X A
TOENZY T ZBNEMNTT 5, KIZERM
XD BNRETL D EREFELHTDICF—T —
FE&id kO BRBEBEMHL. XMBRRET
5, MBEINIEROFN S, HREFTHERE
R A4 VI E O RERE B &R
BEEERET S, 512, AEORLERT
ODEEZEESODXMEEN L b, HE,
BLUZORME 2L —PIZHRRT 5,

4 http://trec.nist.gov/
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PubMed

AN ]
BEHMER —— HZE 0

1: bio-QA DKM,

3 &Y - EESTFTOEMORYE

&) BESF COEMOREEFARS 120,
EBIZEY) - BEDEF OFEE IC T - &
22 [, ERRL TH SV, ZDMTEITR -7,
R1LIZEFNSOEMEEIT 5, BERITAE
ARD3DODEA FIZHFETHIENTER,
1) »5WEOHE %M > EM

(B RS 4,9,17,18,19,21)
2) 2 DOYE R0 %% R 5 M
(ERI%ES 3,7,12,13,15,16,20,22)
3) DD E M

(ER%ES 5,6,8,10,11,14)

ZOHT, 1) DXA TOEMICEER D
B9 512k, ERNRIZNT 5 K A4 CHIEEN
MEIZRBEEZEZBND, 2) DEA TODEM
WHERSIDETBICE, N AL AR A
T, BRERTSEERIVEIC RS EELD
N3, SHEIZ2) ICEHL. BFEECOVLTO
BRERDIZEEITHIE IO ERETL 72,

4 BRI

HOEBNSANE X HIIWE (HHVIk#E
¥, BHE) OBFRMEZRET S LIFEE
THY., bio-QA DEBUZF RN ERL, T
TV, BEFRMEEE. WE, HER BRER L,
EDLIBHRIIDBN, SHIZTNHNED K
DR, BB, SR EBTTEICB O TES
Nizboh, LI EHRTH S, HlAIE.
“What gene is associated with drosophila neu-
rogenesis?” (23U a v /NI OMEFEIZH
DEEETFIIMTTN?)

01110

EVOBERMIIL. F0EETFIX. “Groucho”
T. “the interaction trap, a yeast two-hybrid
system” EVW ) FHEIZ X2 TEFDI LN H o
oo E0HEEZZLTZD,

BREE OIS > TH I EIEREHDD
DNFET 5, HlAIE, “A binds B” (A X B
LEEET D). “A inhibits B” (A X B 2 #l$
%) D& EFENH S, BIND BERIZDONT
(Z3CHR (6], INHIBIT BERIZ DWW TIESCER [5]
BT, BROHHIHASNTHS, Zh
SIFAFTEO MM NN Z - 2H0 T, BR
EHHTEIEZHICEINTNS, TH LN
R—2yFr 72X BMtE MUC (3] &
OEHFHH I T AMIBOTHEZELHVSGN
T35,

LHL, TDOEINZ—D2—20HFRIZDONT
B EERT 2 X, FEEICFERA2
%, BREICEEARBONHY, FTNDEDH
HNR—=2 B RXRTYANT Y TTB5Z LN
HTHDH, Tl &Y - BESEFO X D ITHFE
A — RO L, FEdf, HRENSVSET
&, BEFREEERITSOEL BELHEML TVL,
INSEEANFTHAN=TEDIIRETH S, /N
R—2EANFTEELF L &3, BEW
Rz T 2 INAEOROEMARD 51
T35,

Bz, BRCPICHBRL 2F -7 — FRU
FFEX—L U THRERT2HEDH BN, EHH
XHOEFHA, ¥F—U— FHNZDEEOEBET
MEBEMRDOTF A MIHBEAT S LEDRR0,
Z T, MBEONRINDEE 2D, F—T—
FOZFNZEL T, A hoy -k E&=FH
U CTHMERFEDILENEETH 5 DY, B O AR
WL TIREL YL, 22 TR, —D0EE
MEHMFEL, HEGFEAEMEL, 2,5 S
LIZEFAEMET 52 & TRRICNEE 258
FA)EERL TV Z &I L0 EREEME T
LIEERET S, TOHECHL T, Bk
FIERZITRV, TORBIZONVWTERET
729,

4.1 BFREMHE/INT—VHERTZIVTU XA
TRz EHiz, 7= bR NIy THICHE
FREMHNNR = BHRET D EEEX T, T
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# 1: Bl () WEEAFER

1. Show me the physiogoical role of IKK epsilon in the NFkB signaling pathway.
'NFKB > 7 F VEEREIZ BT 5 IKK 4 7> oy OEFRRE RN &)

2. Show me the physiological role of Etsl.
MEts1 OEBRRRE 2B &)

3. What molecules does TRAF6 interact with?
'TRAF6 BMHEANER$ % 73 F 13 27

4. Show me the list of the target genes of TCF.
'TCF ® X =7y MEEFD Y R bR

5. Show me the list of the target genes of STAT6 and thier biological consequences.
[STAT6 DX —%"y MEEFD Y A b & ZDEYERLEE ML EZ R

6. Show me the bilogical context in which the Wnt pathway is activated.
Wit (REREPEELEI NS DI, 0o 7 EWZERSSURD & & TT

7. What causes the activation of Hes-1?
Ml 7% Hes-1 Z{EMALE B ETH 2

8. Show me the outline of the p38 signaling cascade.
(p38 D 7 FIVARZED FH DR &/~

9. What molecules are reported to show oscillation?
TEABRDTFIREZRTEHREINTOLEIN? ]

10. Show me the recent advance in RNAi technology.
TRNAi Fffr iz BT 5 REDERZHA TSV

11. Is there any knock out mouse study of p16?
Mp16 R T ZADMFIZBEIZHOETH 7

12. Is there any report that describes the interaction of SERF2 with HYPK?
'[SERF2 & HYPK OBIZHBENH 2 £V S MERFSETIIHY EITH 7]

13. What molecule phorphorylates Src?
Src 2V v BILT 53 FEmt.

14. How is pbh3 targetted for degradation?
p53 & MRIZE S M 2 R, |

15. What molecule regulates the transcription of p53?
53 DEBEEFGL TV A FIXATTHh 2]

16. What kind of cytokines invoke the translocation of NF-kB?
TEATSYA DAL W NF-KB OBITEFERITH 2]

17. What kind of cytokine receptors transmit the signals to JAK-STAT pathway?
FJAK-STAT RAT 2 A 1IN U T T FIVREL TV d 94 A LT R

ZREDEIBTBDNHV ETH?

18. What molecules are responsible for subcellular translocation of 14-3-3 proteins?
M4-3-3 BHEOMBEAREZZL S E 53 F2EET L.

19. Show me the list of transcription factors that are regulated by acetylation.
7 eF LIz & > TRESNZEERTO Y A bERE)

20. Show me the list of genes whose transcriptions are regulated by E-box?
ME-box IZ & > THEENHAMEINSEEFOY A 2R

21. Show me the list of papers describing the knockout phenotypes of p16.
16 R (v Y R) ORHFBZTLEL 7250 2HZEL L.

22. What causes the degradation of IkB?
Ml 7% IkB D3 #EZEGI SR U T 7
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NIV ZLDFHMIUTO®EY TH 5,
(Step 1) WHRERBTFFA NS, FHEL5H
FA +ETES (VP4+P) N2 —> DHIEICKS
ZEf) (NP) CHIED Loz xR

(Step 2) R SN - ZFA DM (NP1, NP2) A
AT 5 X 57 VPP NR—> THE
NE LI ENOVAL S

(Step 3) Step 2 THIH SNl VPP NE -
DRI IZEK B Z A (NP) O THEM EofH
ERER

CDEIBTZNIYRALERHNWSLZET, B
BHEEL THBDT—RE2E5Z2 5713 T. £<
DOEREREEBL DT TES,

4.2 EHBRER
4.2.1 EBRE

FEEZIE, PubMed IZEHR SN TV 53T
TARMZZ bD B, Swiss-Prot (Release40)
PRBERINTL AN 10 HEEAV 7,
SwissProt X EHE DY 2 X#EEET) O
TF—=RAR=ATHb, ZOT—XIZXL, Bril
R I — & ffio TIEEZRMT. BIED chunker T
chunking 28 272> 7z, BAIZG A % &hFEf)
DINZ— X, “s associated with” & U 7z,

4.2.2 FHi

FHZ. ATFD &) mBE#ETAFETITo 1,
i S hiz (NP1,NP2) OFHIZ DWW T, FHEW
Ho, BROHHERESDHEE Y, #oT
W5HEE N, FEVTIERVIEREZIZEA
EEFBWVWEE, FBHETHZENANED
DVIEXARIZ L BHEE NA &L T,

HFHIZ “s associated with” THREZE{T- 72
L& Sz (NPLNP2) Q%% 2 1R
¥, HEEOMMEIZS. 2%V 5 EUEHEAT S
(NP1 NP2) DB REIN TS, ZD LI
HIZFEHTIMTHo12D, b DFHMIES
NTNAT%OL ZORERIX, BEAE 2D
FEMEFBICHNTH, BRSEREHET S
@@m%fﬁépé%T%bfwéc%WWﬁ
. FY I TOMENA537872D, NP1
NP2 (Z that,the 78 EE D& A AR D -

® http://kr.expasy.org/sprot /sprot-top.html

0 1130

b DN 3., RUICERN NS Loz
ERAHETER oD 3 M. NP1 &
NP2 23Rz & O D — 0 & CERE 22 h-
TbDN3MTHo7, HlAIX, HILAEEFE
H2B EEFIEk A b OBIEF CRIZEFEZD
Bz < 5 H DXFIZ Histon OFECFE M 5 HL
5NHDTH5, DNA ZHLOZDOFIZHT
DEFNTVLREEIZE, TOLA M EZ
NHZEEAEEHRMNIL TEINBEEIZR ST
Wb, COLAR TN DOHhDES B>
THY, #Nb—DO—ODFEHELZI— KL T
VWBEEFIZH+ BF) &0 HETERIDYT
FENTVS, 20X IHEEFDZATOED
a2 TN T 7Ry FEFFE (HHVIX
KXLFEDTIT 7Ry b—XF) TEIETHE
DI BT ENFEREIZZY, oT, HEAR

EEAHZHDELTH: B D&H%H
DHAHTETHHATIELAEBERA L,

Rz, Thd 9 DD (NP1,NP2) &{f- T,
TODZFAIIEEEND VPP N — 2 B
HU7, 2B EHBEL 2 VPP XX =20
25 CThH o7, ZTOMREEE 3ITRT, N
R — 2 “s associated with” (ZXFU T, “is” W
“are” “may be” EBLL eNXEX =2 DHARS
3, “correlates with”,“interacts with” 7% &5
BIXRZ BN, BRI PGE > - BB DL EH
HENnTWws, F7z. “s phosphorylated by”
(UrBbkshTnd) 2E, —RIZIZEEA
EHBEU VA, &Y - BB TIEHEAT S
BREHRBHHTE TV S, BADEETEN
BN TOWBEF A5,

IHIZING 25 FEEHD VPP TS 5 2
DD NP OfizEER L, 5FLAEHKRT 20D
EHHL 7z, ZORRO—HER 4187, 7
N7z (NP1,NP2) OFIX T 246 FA T, %
DHBbY X111, N1, Zhlibo 234
X NA Th oz,

Y LHESNI D DEEMAKFNIZRTAS &,
Aap) BIEFHEXICBR T 5E(EF. Groucho
BEENY avYa v NTOMEREICERT
58T, TH5HHE1IREOBRETIIEDS
nihoERZERNESINTVWS, Fi,
“all exon-intron junction sequences” & “the

GT rule” & OEFEMAHHIN TS, ZhiZ
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F 2. i s B Ee 1 EH) .

NP1 NP2 A

The H1.4 an H2B gene NA

Another island two genes NA

(HHI—D2D74 7> K) (ZDODERET)

The ndhD gene a gene NA

ovine trophoblast protein the maternal recognition | NA

(FORAEKEBEN) (% DBHEZERR)

higher primates increased variation NA
(MU 7 ZR)

that initiation NA
(BAtR)

a result the NA

the E coli uncl gene this locus NA

(Z OREHE D uncl BI5T) | (2 DEERL)

that virulence NA
(L)

DNA BHEEY| OHF TEIzFEa—T 1> 7L
TLWBHAELF) Y, ZITRLVBDEA Y
bay RN, ZOEAOESA GT )L —
NZEBRHBENSI ZEDNRENTNVS, GT
N=Eix, BEbE GT-AGIL—)L&—iz
XN THWBEHD T, TFYV 2 DEHEDEF] I
“GT?, REBOEFIX “AG” THBH LWV, &
MOMEETHNITFETHH > TV B X H %Ik
IRV —NVTH 5, EPEIIBO T
— R BEHRD R VI D Z EDDIRNWART, Z
D & 52— BERD T F R b R— 2 THiH
INTVBZ EIF, FEFICHEHEKEN, DX
ke L TR, BREFENEN THo1LE
b,

TelZU, MERFBIRZITH & &1L, X<EZ
HEERZEFRLEZ SN TETVS, NA
LHESNIDDERTHSBE, T, £2T
Y ET7ME, D9 H14 8z F& H2BE
EF. nodM BI5T & nodN &6 FHE 4 BIR
THOIEMELSEARTHY, BRABRERINE X
N MENDH 5, £z, NP1,NP2
D —7F71Z which,that D X D RFENKTL £ 5
E WSO R, the biosynthesis (FDEER) &
VI XD ICRIGBRM R S TV R0 L
different genes &1 9 X D ITIRN— KRB E

THESBERIZESROVEVWHIHENRSNS,

DIz BEY - BERBFOTF A &S
FROMEE LT, AUPEICNL., BEDOEM
NMURUVRFEETHZENETENS, A
WX, p2l BEFIRAIC LTI, wafl 721X
cip-1 EBIEINTVS, IHIZZNNURNIZE
INHEZETHEMAE THINEHTIT 2
TEBREHEL W,

ZOLTHBE, EMAHGEMNE, RIS
RIS EREE DR LIZEARTH S
EMaNB, HKiE. GENIA 70y =7 b+ [4]
BnE, &Y - BESFOFY by, RIFE
A= NADFADAERIZRY DDOH B, DX
78 R AA VHIER, X7 &Ea—NAEFET
I, SSICENMEEITO T ENTE, 0F
BEORLEIZIDRNEEEZ NS,

5 iEim

AR T, & BESBOWERETTHE
DDNED L WEYIEHRIZT > A7 L bio-QA
DREEITo 2, bio-QA XK. £Y) - BERD
HREPFROBETCEAEICET %%
RO BHC, NROBETFPEHEICET 515
HenhOPTBRTEL AT LTH BN,
BRIZERSNILHIXDOT TA N7 by
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% 3 #ilt sz VP+P XX —2,
VP+P
belongs to
hybridized to
correlates with

e

is required for

were cloned from

is highly expressed in
conform to

occurs at

are located on

may be of

is phosphorylated by
are encoded by
formed with

is found in

interacts with

had been isolated from
are expressed in
corresponds to

is involved in

is expressed by

may be involved in

is associated with
are associated with

MOJOOM[\DMMM[\D[\D[\DMM[\DM[\DMMMMML\D[\D[\D%

may be associated with

ENROERET. BEHEFICHET 2Rz M
MEL, -V OEMICEADIOIINELELR
% BRI H /S 2 — > DILRFEMTIZ OV TRE
2iTol, HIKEOEREZ/EL LN TER
M. 5%, SHIHERERSELEEZFHL
THHBEEEED B E EHIZ. bio-QA ZHEE
L. fHfiziT>o T &L,

ESE N
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NP1 NP2 A Hifi

ctaA heme Y

neurexophilin neurexins Y

the pul cluster secretion. outC Y

the Ght3p function D-gluconate transport Y

(Ght3p DHERE) (D-27)V 3> B D)

MTM1 severe hypotonia Y
(D LI FE)

AapJ transport Y
(%)

the flgA gene P-ring formation Y

(igA #IEZF) (P V> 7 DER)

ARI-1 a novel ubiquitin-conjugating enzyme | Y
(—DODEZRIEFFUHEEHR)

all exon-intron junction sequences the GT rule Y

(TRTOZY VY - 4> bo v BEREH) (GT IV—)V)

Groucho Drosophila neurogenesis Y

(Groucho BIEF) (¥ avy av NToOmMERE)

cul-1 cell cycle exit Y

the minCDE genes pSymB N

(minCDE B{5F)

Two periplasmic amino acid-binding proteins the livJ NA

(ZOORETET I ) BHEEEH) (livJ BIEF)

the nodM gene the nodN gene NA

The H1.4 gene an H2B gene NA

DoxH the conversion NA
(% D)

IIT intron ycfl2 NA

S. cerevisiae Orc2p Arabidopsis thaliana NA

which the biosynthesis NA
(ZDEARR)

the IIB,IIC and IID domains different genes NA

(20 IIB & 1IC & 1ID #81%) (B2 585F)

replicatiors the initiation NA
(Z DBALR)

operons strains NA

(F~rmy)

epsilon-subunits the end-plate channel NA

alpha 1-PI a small gene family NA
(—DOD/NERBIEFT7IY)

ORC various eukaryotes NA

(HHBAIBEF ORC (origin recognition complex) ) | (Fk % R ER%EY)

that Thizobium meliloti NA

the enzyme the structural genes hoxK and hoxG | NA

(ZDEER) (% DHEERIZ T hoxK & hoxG)
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