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X T ® (1

1.1 HFEEOBEREREEW

F)hTaTey Mk, HEETLVAYOE DNA BAINRESN-S>0H 5.
BETH, BB TBLOTOEED TH DX R0 B ORBREMRIA L 2 603\ 58]
L, HoWE L EOL IR L TWEINEMIT L Z EAROLNTND,

AW EZICEE T D SCHRICIE, B a0 v/ 7 E OB EEAIC B A 7
E, T DENT O A D D T O OBERFRMATR SN TE Y, TOEII KA
bDEIRSTND., 207D, ZO X9 A MNRIGERE T 2720 O FEDMHESLN
MELINTWD, 29 LIl REe%, EMEFRICET L HEMAGELEIE L4
N =N SN D — 5T, LT —# _X—A0 b & X7 BRI AER 72
EDOEREFHTHHELITONA TS, L L, AiEICE L CEEMEN ANF TH
HLTWHZLEHHY, RRTHEITEREDOHE L MEEI N TR v ) [EN
HY, BEICEAL TUIHEEAZTRER T 2RI LS ANLN W< ONDR G T-H)
FICEB LT L — Ay T U I RERTH LD, I TE DEROEN D72
WEWIENR D D, =T, ABFETIE, HFEECREICHBE SN TV D KEDEM
HeE U A MEFIHLTC, BEFOL Y baP—%8Ed 52 L 2RARD. £ LT, itk
IFIAFTITo COWEEFERT 7 L — FOF R Z, KB A e v —% Tk
BRI 2 2 L2 BiET. Zhick v, By o7 ERHEAERICRES T,
ZRRE R AT T 212 DB T T L — b2 BERT I Z L0 TE 5.



1.2 KimSLOWEARL

KiGDORERRIZILL T L 912> T 5.

B1EICBWT, RO R E HIZOW TR S,

B2 EICBWT, EMEFICB T A ERIMHOBURIZE L GR~2%.
FIFEIIBWT, Av b vV—0iEEZRATE R EBERIZOVTIRRD,

4 FIZB N T, AR DBRICT T L — F O 21T o TR & H R
i79.

WEEIZBWT, HIHL=T v L— FOFHEET .

B 6 EIIBWT, AFEDE &EDIZHOVTIRRD,

FTEICBNT, SBOREIZOVWTIERD.



AMEZFIZR T 2 [FERAHOFIR

EWEFS ST D 3CHRICIE, Z R BB T2 EOWBRAIZET HIHHR
ZN D ORESCH AT 2 HHAR ENERSHEOR TRE SN TS, 7/ A
fENTIT SR 2 D D720 OEERERIA L LT, TD X5 2 BAREEIEHRZ WVITTEM
LT D EW IR IEFEERICB Z b Tng. 22T, EMHEEENS
OEROIE R Z I T 2R OBURICE L TR~ 5. 7ok, KX TIEUTFO L 9 7
EREMMNT 5.

[HZE] . ZEAE /0, 1 0FELL EosEE: L= C5s
[HRE] - 1 DU EOHGEZZZA TR L2 b D
[FIAE] « oI £ DA CRIC X < b 5 RS

2.1 EHPFHHEFEOHH

W\ B ARERESCAR EAE IS HZ SCEk D T A 720121, T TEMHELZ R
LT IE e b0, 22T, XU NTEA T EOAEYESZIZBIT A B HEEZ R
H94 2 FiEE2/ENT5.

2.1.1 NLP (BRSFELHE) (XD FiE

B g A0 & LT, EA4FE O A FIH L7 PROPER(PROtein Proper-noun
phrase Extracting Rules) & \» 9 F{E& W T-MF2E03 5 5 [1]. Z OFFSETiZ, Kinase,
receptor, ligand, enzyme, compound 72 K D HFEEZ & A TWD X XTI EHLAR, KV



VIR CTHDLL LV RTE RAAL A ROET —TI* R EOARIOMIEZIT> TN D.
ZOMEORHIIL, Z BRI LN DR AR LI 21T > TV L RTH
5. ULTFICZEDOMEOMEZ RS, £35 " TEHAOREE LT, Bl 21X TR
D X I NTRILFRIT, Fkil 52 B OHENHBEIZA LN .

Src homology (SH ) 2 domains

p54 SAP kinase
ZO XD RHEEE, “core-term” LIRS, F7o, LIFO FEREEO X 5 ICHEMHRE O
RECR 2 R BRI IEERBEE L R T ENTE D,

EGF receptor

Ras GTPase-activating protein ( GAP)
ZD XD/ HGEE, “fterm” (feature-term) & FES. Ziu 6 2 DDA ZFIH L T,
G NI B OB AT .

Z X7 E A ORINIE, core-term O, core-term & f-term DK &N H 2D
DEEMEN 72 5. core-term O TIE, FTRICFOMT, Rkt 5 2 FF O HGE
core-term OfEM & L CHIHT 5. 26 OBEMIN S core-term (25X L 720
D% LLTF OB CTHLY Br< .

« 9 CFLL EDOHEESR -7 E/NUF B 72 S HiEE(“full-length” X° “dual-specificity”

72 VNIRRT 5.
s FRRRL B DN HEEO UL B 5D D HEEZIVERS . ZICEY, 47 ok
IRHREERET D,

CENTO XD 7, BEICREfRT S HEE (aa, AA, fold, bp, nM, microM, %, UV
DHENARFERIZHOWIZHEZE) IXRET .

cHOLNUDHELET VL — e~y FTHHGEIIRET S, ULV EE
TLHERDNLRD v —FT N R ERRET DL LN TES.

*HEEDREIND R B L, SFREOKRI AL NI, BRI Z S BT OSLAREE )
WL OMDIEEHALIZ PN TND ZERHY, TNHDOHEE RAAL LW d . KBRS
TITHEER AT D RAAL  EEERICEAR LT KA AL &85,

¥ ORAAL KD NS RESHEETH Y, FERER R R/ AL & 7 DI kS S



Z 9 LCHIH L7z core-term (2B L T, 7% & h D CH TR Z 170> core-block D
HEATH. HEIRENL, core-term % Bi: L7 HGE~IBET 5 2 & PR %2 VT
WEET 52 L THDH. ZORE, core-term & f-term OEFEIIILL FTO X 92— %
W5, REIOAEDO TR, 200 TRy OHGELZBE LERTHD.

- core-term & f-term 23BEEE L TV S HFITERET 5.
Src SH3 domain — Src SH3 domain

- FEIMCEEE N DG EIRLL T O X 9 I 5.
i. (SH3) — (SH3
i. (SH2 (andjor)SH3) — (SH2 (and]or) SH3)

- POS tagger** OFI| ff]
1 ERE 5 2 B0 DBEL T T, 2 ORICATIRIEA R, 7Ly

&9 a5,

Ras guanine nucleotide exchange factor Sos —

Ras guanine nucleotide exchange factor Sos
i JER, FEoma, PR, ATEE RN & D RS ER & B 137
the focal adhesion kinase (FAK) — the focal adhesion kinase (FAK)
i AR D RILFRF Y &7 WFOBFENEMIZ & 2561 3R A 137
p85 alpha — p85 alpha

Z 9 L THEE S L7~ core-block ZLL F o /L—LTX BICHERT 5. A, B, C, D,
E 1%, core-block ##7.

- “A, B, ...Cand D f-term”
Src, Fyn, Lyn, Yes, and PI3K SH3 domains

—  Src, Fyn, Lyn, Yes, and PI3K SH3 domains

* B X ONTRFESE OSCRES OA DN WA b EMHFEZ R E, 527 A



- “A,B,...,Cand Dof E”
Src homology 2 (SH2 ) and 3 ( SH3) domains of Vav
—  Src homology 2 (SH2 ) and 3 ( SH3) domains of Vav
- “AofB,Cand E”
SH2 domains of Abl, Lck, Fyn, and p85
— SH2 domains of Abl, Lck, Fyn, and p85

- “A f-term core-term and core-term”

GTP-binding proteins Racl and Cdc42
—  GTP-binding proteins Racl and Cdc42

- “Aof B”
p85 alpha subunit of Pl 3-kinase

— p85 alpha subunit of Pl 3-kinase

o “A’ B”

the Src-related tyrosine kinase, Hck

— the Src-related tyrosine Kinase, Hck

IS OMIZ BFRS TEIERZ RN T D720 D — L7 E & W T H 80 B4 Ol
HEIT-o>TW5.

—RANZZ DX S 72 NLP IZ X5 FEORFTE LT, RAGEORM TE 5 AlHetk
MHDHTERBT oD, —F, BATE UL, ESURNT SHEMER BN VB b 7
0, WENELS LI ENBITLND.

212 #E.FL PP —_R—R L BHFE

Thomas 513, Bz 7Ofilid, 34 OFEERIC UMLS(Unified Medical Language
System) Metathesaurus &5 /3o FEPISET DS M OHFRIZEE T 5 5EE 2]
AL Twa[2].

ZOXIRFEE A P u YRR XD FEORFTE LT, EMHGEOREN
Hifi7e~ v F 0 7 CTTie/ooil, NLP (285 FEICHAR TN D TThte b



YT LT oND. 7, HATL LT, BEESA Y bu =030 2 5 A
e L TWRWIEER, BT CRITIIE, BERFEMAGEOR@ES LSRRV E WS &
EWHBITBND.

2.2 EFHFEROBRORH

Sekimizu 5%, Medline ®7 7 A v 7 )5 100 7 O HEEA i L, Lingsoft
PR L TV D ENgCG L) T AT A x FIW TR ST 24T > T D, £ L
C, activate, bind, interact, regulate, encode, signal, function &\ ~>7z, &ix
OB PEY DBASR 2 R T BRI I HEL T 285k LT, Rk ToFERE LR
et T2 2 iz kv, Bl o8 aFER OB O BTG RO 237 T
%[3].

Thomas H1%, 200 DT 7 A 77 Fnb AFIC K> THAENMH 2RI @ L72id
Rz L 7=, % 30 FEXE OB (including, activate, inhibit, modulate, suppress,
isolate, promote, characterise 72 )ICHOWTHHAE L, # v /37 ERIOMAEER 2%
T EhE (B L Ok < piEs) & LT, interact (with), associate (with), bind
(to)d IFMAICRE L. LT, ThbZHWeT 7 L—hIky, 22375
[FAR ARG s OHhH 250 TV 5 [4].



T hu P—DYLiE

3.1 A bhuro—EiX

TIVE THAMEBNF DT, AMFECHIERT S I L IZHMME O S OAFZE R T o,
MO SN B DT RSO HER S AR INTE . 2o L8, 7
DERZHX A OEEITHORICEE Lo TS, filxlE, BExT(gene) &\
IEMBIFAEIICBIT DR b EARNLRHETI X, 2 O00RLRLIERTERINLTY
% . GDB(Genome database) TiL, [Efa T LIFERGRIRINTHE NI HERD
DNA EofElk(=— FiElk)] & EFL TS, LirL, GenBank & GSDB(Genome
Sequence Database) Tlx, BT & ITEBHIRFFEGEGEI)OHKIEIZEI S5 DNA
FofEE] EEZL WD BEE, FIEOERICNMA TS bry, Tae—H—,
TNy —EWnoiz, DNA NHHRE « iR Z217T 9 BRICBE 59 59 = — Fallb &
e . AMBMESETIE, 25 LEMARBOSEENRZI AN, 29 Lt
MEZ R T DI OICAEMEBLRICB T o4 he v —RlERInb Lo icko7-. 4
MEFICBIT o4y hro—2iE, EaflRicBi oasht L, &R & B
RIZOWT, A EFHREEAEMFCELIRTRBLIZbDTHD. 2L T, THET
B ESNTHREEONE L, AR BEOEE AR H LT, ZomEE2rAn
iZReik 5 2 & Th B[5].

B, < DT ) LT —FX=ZANA v Z—F3y b RFIZARESND E 512720, A
E AT LD TR E L TIHEEBLINTEERRDMNETH D & OFRFHN & E
STW5D. BETIE, AmARICET 4 ha U —OENERITThLTEY,
MBI L > THADLDRH L. LLFITHEEI N TS A b =20 D0
T5.



- TaO, MBO

TaO(Transparent Access to Multiple Biological Information Sources Ontology)
& MBO(Molecular Biology Ontology)id, #ia7 —# ~—2x % HiY & L CTHRMICEA%S
Sty haYd—Thsb. IhHOFy hr Ui, EMEERAEER LV D IR EK
ERBELE L TNDHDT, BRIITHISRE O @EUVLE D 3R STV D & ) FF
N5, Blxid— ME, “Being” oifE v, Kimld “Disease” X° “Reaction”
EVST LV TR TEY, HxOnFOKEEE TIZIZEL TR, TaO <
MBO (Fie L A, AmFtFO RS ONWT, £ b ORROFE & iS4t
MCBEZ L, EmPEOREOMEEZH 6N L TWS.

+ Gene Ontology

TR T ) DAEMFICHATE D2 KRB 2 A b o—%EA 9 &3 5058
I%, Gene Ontology = > Y — 37 AL X - ThA®H 5 7-. Gene Ontology 1Xi& /51D
ERBEREICH R EZRE LAY FuY—Thd. 7uvl=7 MRhE->ThHbTh
2FEHEY T 10 HEEZ#EZABEEKMLTEBY, ZOBWVIIKEIZBITHS /) A
Tuvx g MEEDSBWEZOE XTI TV 5. Gene Ontology 1% TaO <> MBO
EHRY, T OFEMREREEZ SR E LTV D.

* Interaction Ontology

Interaction Ontology i%, 7> FHrEx 70 FRIMHAE/EHOMImE NSO ERK LA ko
U—T&®%5%. Gene Ontology ERE M Z X5 & L TWWDHDIZxF L, Interaction
Ontology 1XEE5r + OB OFEAEERIC L 2RISR EZIRE L T4, AEWorkhs
35 F, D FRMEEER, "2 =A0xy U=, MAEOHAEEN, #E,
di, AERE, EIRFEAE, RBMBAELBEEBMIICHHETE DL T5EXITESNTED, £
DEBEE T FHMAEFERAZRE LIctF hrY =2 L TS,
Interaction Ontology IZ4FIZHE & (BERE) D BIMEIC SOWTEEMIZR B AT > TV D A,
SR OBEIELIFIT > TV 720,



3.2 Gene Ontology

ZOETIE, AMAFEICET AL b y—0f THARFIEICHA L7 Gene
Ontology (Z DWW TR %,

3.2.1 Gene Ontology DFEH

Gene Ontology = > YV —> 7 A%, 3FEDOETNVAY(T a vy a vz, BERE, <
VAYDKFETr T = M LT, BEEAEMEBETOWET /T —2 3 AT S
B L ZDOER, &R, 7 /7 —YarOn— Vil EiEELd 5E¥% 1998
E@E:x&—bhkw.%@%,mm&va4x%f%&ﬁE®%—Aﬁmb

, BUETIZ 13 F—AICETH A, BEEAEMICIRES T XTOEWIZXT L CHEMH fl

E?ﬁi ERRREMRET HZ L2 B L T\ 5. Gene Ontology DA ML A A1 >
THRT AT ARG ) LT —ZRX=AR W TR I, 2001 FIITEEAY RIS T
DT )T —a VEBERRE LT, FELEOEREL W DR 2L L TN 5.

3.2.1 Gene Ontology D&KL

Gene Ontology (£, 3 >®7# > ku Y —(molecular function, biological process,
cellular component THEK STV 5. ZNENDOA L b P —iX, LLFD X 9 7ekF
W akRo.

- molecular function : E{& -FEEM DOAALF L~V TOEENZ BT 550k

- biological process : FZ /2 AW FEDBLEIZ DO\ T ORI

- cellular component : &{xFFEY OLET-CMIAN & & FEG RN OREIEIZEIT
VLR

INLOFy haY— T LTWD., DF Y, 22 EOF Y hay—llEino

TIEET D HFEIL RV [7]. 2002 4£1 H 4 H OB T, TN 947 38, 4819 iE,
4541 iE, AFF 10307 FEA ML T 5. Gene Ontology D4 HFEICIZFRBI D 7= D

10



ID FEDBDIFTHNTEHY, 1 DOMFEIERORGE L EROFHGELFI>Z &0
TE 5. FEHEEOBRIE, “is-a” 721X “part-of” OELLENTHY, Z DR
f%1% Resource Description Framework(RDF)[8]D CiEIZ L » THRELEN TV 5 (K
31). —F, FHELOMREZRRTL2HAITRTONTELT, TOMELBME
ELTHULRLTWAHEEZRDITAHZ ETHMAZ ENTES.

3.2, go.xml OF — X EEOHM &2~ LT 5. goxml ([Z231F 54 term B3
IZ Gene Ontology D4 FHFEICAH S T 5. go.xml 3, < EL AR ELE LTV 5203,
RDF # X &FIHT 5 2 LI LV BEE ECIIEM R aEMRERILL TS, X 3.3
X AmMIGO[9]D A7 U —r v g v T, [EE{k Stz Gene Ontology @ 3 & % T
ZRLl LT\ 5. 3.4 1X, Gene Ontology ® —#{ D7 — X fEAFRL TWD
GeneAround[10]D A7 U —> 3 g v T, single-stranded RNA binding &9 &
FAIRGREICE B LR T — 22 /5 LT\ 5. BUHGE L LT RNA binding &\
) HEEEFFD, HREE LT poly(A) binding, poly(B) binding, poly(C) binding &
WO HGEEZR-SDZ EEZ R L TWSD. £ LT, Gene Ontology ® EALOMEEN G
single-stranded RNA binding ® 7 HFEICE DR 2R LTV 5.

11



<%zl version = *1.0" encoding = “UTF-8"7>
<IDOCT YPE go.go=
<go.go =mlnsgo="htp Mavwew geneontology org/dids’go dtds”
srninsrd="httpodwene wi org/ 1 99970 2 d-rd -syntas-ns# =
<go:version timestamp="Sat Iay 24 23:30:04 2001" /=
<rdfRDF >

<golerm
rdf-about="http./fwww geneontology org/ oGO 00367 3" >
<go:accession>GO00036 T3</go accassion>
<goname>Gene Ontology</goname=
<go.definition></go:definition>

<foec bearms

<goterm
rdf:about="http /fwww geneontology org/go#G0: 0036747 > part-of
<go accession> GO 0003674</go accession>
<goname>molecular_function</goname>
<go:definition></go definition>
<go part-of
rdf resource="http./fwww geneontology org/go#G0:003673" />
</goterm>

3.1 RDF 2 XL % HERIOBEfROFEE

<IELEMENT rdf:rdf (go:term*)>

<IELEMENT go:term(
go:accession — ID
go:name — 24 TR
go:synonym*, — EESTe
go:definition?. — EF
(go:part-of|go:isa)*, — BLHEE~DRA &
go:dbxref*, - fth DB &
go:association*, — BET & OXfIG
go:history* — B
)>

3.2 go.xml OF — ¥ ik
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EEO:0003673 : Gene Ontoloey 46100} @

£ ® GO:0008150 - biological proces= (30188) &

0 G0:0007610

behawior 2913

- @ GO:0000004 :

biological process unknown G665

@ GO:0007154

cell communication G212)

M G0:0008151

: cell erowth and/or mantenance (F0547)

[ @ G001 6265 ¢

death H253

0 GO:0007275 -

development 8620}

@ G0:0008371

: obsolete (1640)

(0 GO:0007582

physiological processes 854}

[+ @ G001 6032 -

viral life cycle £33

E @ GO:0005575 - cellular component (22371) @

0 GO:0005623 -

cell {17235}

- @ GE0:0008372 -

cellular component unknown (368712

M G0:0030312

external protective structure (188}

@ GO0:0005576 -

extracellular {1451)

@ GO:0008370 -

obsolete @7)

0 GO:0005941 :

unlocalzed &15)

@ GO:0003674 - molecular function (37018) &

[ @ G001 6643 ¢

anti—toxin {3

- @ G0:00028435 -

anticoasulant @)

@ Go:001 6172

antifreeze )

[ @ Go:001 6209 ¢

antioxidant &3}

[ @ G001 6329 ¢

apoptosis regulstor (1100

0 GO:0005488 -

binding {10607}

(0 GO:0005194 :

cell adhesion molecule {149)

0 G0:0003754

chaperone G512}

@ G0:0030188 -

chaperone resulator )

- @ GE0:0008580 -

cytoskeletal regulator &)

0 G0:0003793

defense/immunity protein §i71)

M G0:0003824

enzyme (113583}

@ G0:0030234 -

enzyme resulstor 330

« @GE0:0019833 ¢

ice nucleation @)

[ @ G0:001 5465 ¢

besin €3

« @ G0:0005554 :

molecular function unknown {0700}

@ G0:0003774 -

motor 2097

- @ GE0:0045735 :

nutrient reservor 07

(@ GO:0008369 :

obsolete 17}

[ @ 0001 7028 ¢

protein stabilization €23

@ GO:0008638 -

protein taseing §34)

0 G0:0045305 -

resulator of establichment of competence for transtor mation (0}

(0 GO:0004871

zienal fransducer 8555

0 500005198

structural molecule {1320}

« MGEO:0019214

surfactant @)

[ @ Go:0015070 :

toxin 44)

(0 G0:0030528

transcription reeulator 2531

0 G0:0045182

translation resulator 237}

@ G0:0005215

transporter 28923

« @ GE0:0030533 -

triplet codon—amino acid adaptor 643

3.3 AMIGO ® A7 U—> 3 v b : Gene Ontology (3 >DOF > hay—nb
RS, HEEO FIZFHERH 25 EIL+RRRIN TN D
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FOOM IN ZOOM OUT  reset

molecular_function
0003674

binding
0005488

nucleic acid binding
0003676

RMNA binding
0003723

/N

mRNA binding single-stranded RNA binding

0003729 0003727
sinfle-stwlm hlndl (id0003727)

poly(A) binding poly{U) binding poly(rC) binding
0008142 0008266 0017130

3.4 GeneAround DA 7 J—> 3 v k
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3.3 ANEHAY Frd—

SETHHLTCE Ay bry—E, HEOBRLZHEIZERL, FENRRVED
AR L 2R ST T BERH D72, TOBEIITIRERF NELELTD.
I, ZOEET, HBROEMEIZLIL2GEZGRPOIERT 5720, £ < OFRFH
M0, KA e U— 2T 5 2 ERIERICEE L.

ZAUZKE L, ARFSEE TR L CWAIMER A b u o — Tk, HHEEDIMER)
REREZTORHEO D S5 HBERE LI, J— R (L AT, HEIRIC
T b —EBEST LI EEEEICL TS, Z0F Yy br Y —0OREIX, KED
HHGEZMERET DS ZENARET, A haP—0FHbERHIATHI Z LN TE D,

ZOFETIE, MAELLINC L DV EEINTIMEN A hr o —IZ O\ THFERT 5.
ZOIMNERF Y v a T —lE, T AR OREROES L b WA 5T 7 Ay TR
TELT = RXR=ANLHEMHAFEONELZT>TND. ZHDT —F N— XI5
FHCHEHE - FEINTEBEY, EMEHRICBT 5 URIEROMIZ, 77 AOHIX] &1
FEBAA, 2 X7 E DT X BRI & SLERREE, RESRCHE ROy FU— 7,
PR RCTIE R IT DA x v NU—7, L THRA - ok - BEORBICET 2
EIRLSNVDT =72, BREERT — 2 NEEN TS, 7/ Axy T, 2
NHEDOTFT —Z_X—2A%EFMATHLENTEBH[12]. 7/ 2xy NTRIHTE 7 —4
R T 25 LWL, 57 A%y hOT —2X—2FH1EI[12] %5512 L
THERL .

INHDOT—FZXR—=AFIxy b —EMEEN DB OERN T SAEE -T2
DTHDH. T )= TN OO T 4 — /L RIZHBEENTEY, 74—/ RiZixz
NENGBR T REARFLEADNED LN TND. ZOREAFHAL T, H5HMHE
MEDT—=Z_X=2DEDT 4 —)L FIZHBLL TWDH W I e & bIZ, SMERY
FrhuP—%REL TW5.
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34 Fv bhuP—DILE

341 Frhul—%IETHEH

Gene Ontology I3/ 1 SEEOHEFIHGEZMEME L TV D DIZK L, SMERA > hr Y
—3H 200 DEEOHEMAGEEZMEEL TS, 22T, TTAFETIE, MELTWD
B HZEOENDRNE W BFEO L b P — DR EENER A P — Tk
RTHZELICKVMIEL, RMICEMHGEATHT 52 L 2R A5, BEMIZIT,
PR LicAy e v —%FH LT, EMEFITET D 3D B ik 2 7R oM A
R AERA I T A -0 0@EECT S L— FORKRE BT, 1o, Bl
nizA> bao—0fEE2RIHT 5 Z LIk, FiziBRECMH EER SBT3 2 15
I T 2 AREME B H[X 3.5].

a O —
ﬂ;ﬂﬁg‘ ericAba— (S kLT R
A B bindsto E
I A/ \D C binds to F
B {11 B/ \C E/ \F A binds to D
\_ AB,C,DEF:%HMMHE A &5

X135 Fv kv r—oiEiEsaFfIH L7 HRm

EFTTHFERE LT, A by —%2fkT 52 & TEL OFEMHGELRFBETE D
Ko pAlietklEd 20y, Fiz, WET 572014 hrY—OM TG ST Hi
LEMHAENEORELINERE L. TNOLOEESEIZLT, A hay—
DILREZ RS D Z &I LT,
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3.4.2 YEfE

TFEBRZ T HR1OMEE L LT RO Z & &2{To 7.
(1) A heo—2160FMHGEOTY HL

Gene Ontology 7>5 1%, name & synonym O % 7 \Z £ -8 HEE T Eh
it L, SMERIA > e — b b FERRICEF R Z#H L7z (X 3.6).

Gene Ontology (GZ i #ID

<go:term rdf:about="htip://vaww. geneontology. org/go# G0:0000247" n_associations="2">
«<golaccession>G0:0000247</go accession>
<go:name>C-8 sterol isomeras /go:name>
<go:synohymidelta-8-delta-7 sterol isomerasex/go:synonym:>
<go:definition>The function that catalyzes the reaction.</go:definition>
<golisardf.resource="http.//www.geneontology.org/qo#G00003824" />
<go:database symhbol~PROT</go:database symbol>
<go.reference>pP32352</go . reference>
<go:gene_product rdf parseType="Resource">
<go:name>Ebp</go:name>
<go.dbxref rdf.parseType="Resource">
</go:gene products
</go:association>

</goterm> SARERTA . O — GEh D

EAminomethyl Naphtheic Acid as Linkei litdb:KEYWORD:1613118
FAminepeniciilanic Acidilitdb:KEYWORD:0711142 litdb:KEYWORD 10905130

3.6 FMHEEDOGIY H LY

(i) MFEROIEMHUL

AKIZIF Tz dE LTV DY, RKELO SNTTANE O T2 DI Pl EER DO BB o 5
ELTHONTLESHER D L. ZOMBEZERET 57O T O X 5 7B 217
ofc. ZORBEASZRITIESE LS (K3.7).

« RTINS

- FREREL T DR E
Bk E o (HS%& ()% +,-:<=>2@[¥]™ {1}~ ® 31 ff) & & TZEHICEH L 7=,
2O0LL R L TWAHZEAE 1 DOZERICEEZHZ 5.
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*Superoxide Dismutase CufZn )

Superoxide dismutase [Cuiin]

superoxide dismutase (Cu-2n) IEFRE
superoxide dismutase [CufZn]
superoxide dismutase, CufZn
superoxide dismutase Cufdin

s — superoXide dismutase cu 2zn

3.7 EMHFEDIERUL DA

INHOHEOERLEIT 7245 R, Gene Ontology 7> 5 i3 11,494 {5 & B9 FEE
WL, SMERA Y he P —0n 513 2,138,347 (HOBEMHZEAHHE L. b 0H
FHIREEZ HWTLLT D 2 5O i EBr 21T - 7-.

- Gene Ontology EAMERA Y br U —R, 7F A MIGRR STV 5 HFHGE
ﬂ%ﬂ E @K%Emu HJ)JZVC‘\% D,

- Gene Ontology &EAMEA Y b r U —D[ T, EDOREXILNDT b5 M HEEN
5D .

343 Tm*EER (1)

ZDOTPEFEERTIL, Gene Ontology & AMERIA L Fr P —7%, T F A MIGLE S
TWAEMHGEZ EORERH CE 20 A L. PRERICHWZAMEFICRET
D XWRT —Z1%, Y —F/ICell) > 1998~2002 4D SLERD T X A b #R4y (o HLGE
% - 937,589 ) & OMIM(ERIFIZET 5 DB)D T & A Moy (R HLGESL : 6,261,479
EYTHD. EOREHEMAEZRHECTE20ER)0FHE IR, X (3.1 ZH0
7.

<~ F UT-EHMHENHE L TS EEK
T XA MIEENDHGEK

x 100 A (3.1]
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BAERIX, #3100 X517 Cell D7 % R M4y
1L 4.0%DRF K2~ L, AEMA Y b a P—1T 34.6%DEHEE R~ LT,
T XA MR LT, Gene Ontology i3 2.6% D785k F %2~ L, IMERNA Y ha v
—1X 355N DFIEE R LTz, WTNHIMER A ha v —D R,

LV EMAHEORFENIEFITEH N ENbioT.

\Zxf L T, Gene Ontology

kT —# & Cell 7 F 2 My (HLEE%L 937,589 )

A hav— BB L TV DHEES | B HGEORFRER
Gene Ontology 37,340 i 4.0%
SERIA Y b Y— 324,637 & 34.6%
XiERT —# : OMIM D7 % X |4y (HiEEHK 6,261,479 fE) T34 5
A bhav— BB L TV DHEEM | B HGEORFRER
Gene Ontology 159,972 {# 2.6%
WERI A b a — 2,221,119 35.5%

OMIM @

Gene Ontology

Ll

#* 3.1 FEMHREORMR

3.44 THEFEER (2)

Z OFiFEER TIE, Gene Ontology & AMERYA > ¥ —DMT, EOREXISD
FONDHEMAAENRS 20 ERHAE L. Hike LTL, FMAEOUERFRE LS Z
EIZEVREDT O D HEMHENEDRED 20 %27, #lxlX, genome &
human genome Ti& human genome ® 5N LV VS L EZEZ N5, ZD XKD IT
HHFEOWUEEREZRRNL Z LI2E Y, MBSO KRE S Z DT ENTES.
ZDD, T bR T OROFENVICTH I ENTE L. UEBERE
WEBEHEEOXHESITICIE, UTO LI RGEENRBEZHN5.
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(i) ZERI—ETLHGE
(Gene Ontology) cell death = (%@E’ML‘/ k& 2—) cell death
(i) TN E R ONA PR CTE T
(Gene Ontology) blood coagulation factor
O (AMERA > b v P —) coagulation factor
(i) H7 IS AR ) DNEFF I T E e &
(Gene Ontology) alcohol dehydrogenase nadp
D (AMERA > b r v —) nadp dehydrogenase

(i)~(ii)PZNZROHEAIANT, HIEST bh o EMAHORE, ZNENO
bR V—COWTHEA LR E R 32 10R Y. EEZNTAOAY hr =0
T, KPS 28 ATHEAR P RE O KO AR A LI R 2% 3.3 1R T

(i)7Ee—HT HhF
] TGS BB

W R 0>l Bt Gene Ontology SMERI A b P —
Gene Ontology = #MEMA Y by 4,120 {# = 4120 1A

(i )R BN E R D ONEF R AT TR TS E

- XIS B 5 HMHFEK
SO E R Gene Ontology SMERIA Y Fa Y —
Gene Ontology D #MERA Y be Y | 10,267 {# o 5,554 {lt
Gene Ontology C AMERIA Y bu v 4,301 i - 310,705 &

(i ) #B 45HCA g > ONEFF AR T B e

KE31T B 5 5P HEEE
S O el S IR Gene Ontology SMIER A b U —
Gene Ontology O MEMA Y hr Y 3,728 & D 3,530 fi&
Gene Ontology C AMERIA Y ha v 2,882 C 48,970 1

3.2 WEBBENOLRIGOT B EMHGEDOK
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Frhry— xS AR 22 P GRS | 2RI HREEL
Gene Ontology 11,378 f& 11,494 &
SME A b U— 330,097 {i# 2,138,347 {#

%33 *GST AR FM RO A

Gene Ontology D% & A EOREMMGER, FMERIA > s 1 ¥ —OFMHEE & xS0
THER Z b hotz. —J7, AERF Y b P—0EMAEL, ZoFEST TR
Gene Ontology O ELFIHGE &) 15% LIS HivZenZ &b 7z,

3.45 %

TAHFER(1)DOFRER D, ML TWAEMMHGEO &NV RNE VI BEFOF b
0y —OME%Z, SMERA S b a U —THRET 5 Z LI K RIE T 5 ATRe A mme
ENTz. TEER(2)DEENSEMABOOLEEREZRFAT L7200 TiX, SMERA
> b v vU—0K) 33 JTREO M REE LA Gene Ontology (Zxf &S0 H L7 2 L3
Motz O OHEMAFEOWOEBRUSMIIHE DT 2 FIEE BT 2N ERD H.
LovL, EMAEOAEBEBRUIMIKHE ST 5 HiEEHE L& Z A, Gene
Ontology (2%, HRESCBIRICEAT 2N L RENTEY, BiaF4OEL
EWo E BRI E 4 BT B T ) — W28, B IIRGS T B v
ZEenbhhol. O TRUEE, SMERA Y ha Y —0 A0 b LB A
YA REHWT, AFTITo TWEEERT 7 L— FOFRA, BRI HhEH
HZ EEBERELE.
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B PR FHEER] O BAfR O

ZDOFETIE, AW TOEHRME TIEICE L TR 5.

4.1 T 71— FHHOTREN

HMHEORBKRAEETEHFHB IO T 7L — FOHMBIZLLTDO X 5 22 FiETIT-
7.

(1) HMHZEY 2 s OIER(4.2 €i)

E LR T A OOHFEMMZEY 2 M & LT, SMERA S b P—EFH
T5. BEfFOA > o o —N i KREOTREE OFHGE LR L TRV olskt
LT, MHIEDXVBEINTAIMEN A br o—135 200 5 OEPYHGE %2 ik
LTCWB7Y), TR OFMHGELZ SVEL Tl CE 5 Z Enifs s nb.
(2) A& —rVLOihH (4.3 i)

YERR LB HFEY A M &Y ESo CERICEA T2 (X 4.1). B HREMIC
FEENTWDEH UL 2 — SV EMER)NIERTH &, (M42)ICRBND X
INZHIZOFEMAGEORBFRAERT Lo RN Z Abohd. 22T, f ¥ —
SNV ERH L TERITAREEHHSCT U L— FORAREZEfET.

finally it was discovered recently that apc binds to asefan
exchange factor that apparently activates the small g protein
rac which in turn controls the actin cytoskeleton kawasaki et
al. 2000

4.1 FHMHFEY 2 hOSCERA~OwE ] ARITHA G R T
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finally it was discovered recently that apc binds to asefan
exchange factor that apparently activates the small g protein
rac which in turn controls the actin cytoskeleton kawasaki et

al. 2000
binds to

an exchange factor that apparently activates the
which in turn controls the

42 A HZ— VORI RTITEMAEEZ R L, TR EM
FREOMICEEE NI (A v 2 — V) eRT. F7RE, 42—
DRIZOHFEMAGEORFRERT EEX N LBEERT.

(3) A &=V 72 BEE O fliH (4.4 )

T XA PP TRIIA 2 =7 VVICHBLT D BEEIE, A v X — VTR A7 B
BTHDEWVWRD., ZOXI A U F— VTR HBL L TV B EEEIL, A
B =V DRITE DM FGE LM S ORMEEF - Tnb EEZBND. £ 2
T, A F— VR RP 7 BEEORT 21T 5 72,

(4) A BZ—rVVZRRRN72 T 7 L — MlH(4.5 i)
4.4 BT LA 2 — VTR R R 2 BT 7 L— O 24T

7.

4.2 FEMAHFEY A b OIER

MAESIZE VRSN AMER A > b e P — bR MEARHE L2, 33 fiTh
WA, SMERA L hr P —X, T AXy NTHRATE 27 — 4 _X—2Ah 6
HEEOIUEEIT> TS, ZIEDT —F X=X I b U — LRI 5 AL O #
DL SAVEFIREINL TS, = P — TV DD 7 1 —)V RIZHo I T
BY, 74—V RIZFENENRBTXREARSCEANED LN TS, ZDOLXH 7R
T—=HR=2DEDT 4 —/L RIZHI L TWDE 0 E W) E# % LIZHMER A b e
V—ERBELTWDS. AU b P —2 BT 58RI, MIAESIZT 4 — Vv RO T A Y
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—(bE24T-> TV 5. Bz genbank &9 T — X _X—ZD gene £\ T 4 —L NI
BB FICBET 2 FHENR SN TEY, brite L\ 57 —X~X—20D ORGANISM
EWVND T 44—V FIZITAEMREICEAT o RSN TWD. 74—V RDOHT A
—fbEiE, ENENDT 4 — b RIZEFRBTRERNECEXNED LN TND &)
BEEFALT RLARERT 7 4 — L RBREES L GEICENRLD7 4 — NV R E
1OoOA T3V —IZHE—FTDHETHD. 7 T7AX ) I KDHEONEET HEE
I21E, RACAHNERTLR SN TWD 7 ¢ —/b RiEHE— L CULET 5 50N EWERNE S
NoohT IV —bEiToTWn5. £411%, WIELICE->TITbhW=7 4 —L K
OHT IV —bO—ETHDH. AETIE, FHMAHGEY X N EERTEIC, b
DOAT I —fbsni=7 4=V REFHALE. 2no0h 73V —0F T, WELE
2L EATWDHHT 2 Y —"Th 5 organism, organism_class, protein, compound,
gene [ZET 57 4 — /L R OHMMAGFELE L. Zhb5 250073 —0D7 4
—/V R Bl T & 72 HMAEE O %3 1,082,830 il T - 7z.

ARIZFE U ERR L TVDD, RELO IHIVFTE D T2DIZHOMGEE LTHfbih T
LE O SGaxBEMET 572012, 3.4 i FERRICESIEEZITo72. 55007 Y —D
74—V R B T & 2P HREIX 1,082,830 I TH - 7228, ERLEITO Z &I
£V 887,574 fEHIZ /2o 7.
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H7 =AY — TR R—RA T f—)L R 717 A — T B R T f—)L R

organism brite:ORGANISM strain genbank:strain
epd:0S refseq:strain
genbank:organism phenotype genbank:phenotype
refseq:organism refseq:phenotype
genome:NAME plasmid genbank:plasmid
genome:DEFINITION refseq:plasmid
pmd:EXPRESSION-SYSTEM | |organelle genbank:organelle
pmd:SOURCE refseq:organelle
swissprot:0S tissue_type genbank:tissue_type
transfac:0S refseq:tissue_type
genbank:specific_host cell_type genbank:cell_type
refseq:specific_host refseq:cell_type
genbank:lab_host cell_line genbank:cell_line

organism_class

protein

compound
morphorogy

physiology
sex

gene

mnemonic

refseq:lab_host
genbank:sub_species
refseq:sub_species
genbank:variety
refseq:variety
genome:LINEAGE
swissprot:0OC
transfac:0OC
pmd:PROTEIN
pri:NAME
transfac:DE
genbank:product
refseq:product
enzyme:NAME
compound:NAME
genome:MORPHOLOGY
genome:PHYSIOLOGY
genbank:sex
refseq:sex
genbank:gene
refseq:gene

brite: MNEMONIC

enzyme_product
enzyme_cofactor
enzyme_effector
enzyme_inhibitor
enzyme_substrate
transposon

function

dev_stage
bound_moiety
clone_lib
rpt_family

sub_clone

refseq:cell_line
enzyme:PRODUCT
enzyme:COFACTOR
enzyme:EFFECTOR
enzyme:INHIBITOR
enzyme:SUBSTRATE
genbank:transposon
refseq:transposon
brite:FUNCTION
genbank:function
refseq:function
genbank:dev_stage
refseq:dev_stage
genbank:bound_moiety
refseq:bound_moiety
genbank:clone_lib
refseq:clone_lib
genbank:rpt_family
refseq:rpt_family
genbank:sub_clone
refseq:sub_clone

F41 7TV —AKLTEET7 4 —IL R
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4.3 A U F— VORI

4.3.1 AKHFZECHWZCERT — 4
AT o 7 L— F O AW ST — # 1,

- ¥ —F L ICell) D 1998~2002 4EDSCHKD T & A M4y (CCHkEL : 299 FH¥H)
- OMIMGEBIRICRET 27 — 2 X—R)D T ¥ X M4y
(> FU—%:13,818 = | U —)
- Medline |Z 2002 Gk SN2 CHROT 7 A N T 7 B
(T 7 A7 7 MK 33,622 FlSH)

Thd. TNENDOLEDT F A ML, CHEMICER L. £ LT, HMHGE!

A b OBE L FRHCERIL AT, & bIc A & BRAEROIEL & 1T - 72 (X 4.3).
# 4.2 TR U e — A L MeiERE 2 m T
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Grier et al. (1983) reported father and 2 sons with typical Aarskog syndrome,
including short stature, hypertelorism, and shawl scrotum. They tabulated the
findings in 82 previous cases. X-linked recessive inheritance has been
repeatedly suggested (see 305400). The family reported by Welch (1974) had
affected males in 3 consecutive generations.

i

grier et al. 1983 reported father CONJUNCTION 2 sons PREPOSITION typical
aarskog syndrome including short stature hypertelorism CONJUNCTION shawl
scrotum

PRONOUN tabulated ARTICLE findings PREPOSITION 82 previous cases
x linked recessive inheritance HAVE BE repeatedly suggested see 305400

ARTICLE family reported PREPOSITION welch 1974 HAVE affected males
PREPOSITION 3 consecutive generations

4.3 TF A MLEEOF]

i e i)
ARTICLE a an the
who whose whom which that what when where why how whoever
RELATIVE -
whomever whichever whatever wherever whenever
i my me you your he his him she her it its we our us they their them mine
yours theirs myself ourselves yourself yourselves himself herself itself
PRONOUN some any all both each every either neither no none everybody everyone
everything somebody someone something anybody anyone anything nobody
nothing

AUXILLARY-VERB | can could must may might will shall need ought to did does

and or but for neither also besides then however nevertheless still yet else
so therefore consequently hence namely whether if while as before until till
since directly immediately because unless although while whereas than
both

CONJUNCTION

after at by for from in of on upon onto till to under with without up aboard
about above across along alongside around before behind below besides
PREPOSITION between beyond by down less near off opposite over outside past round
since through throughout under underneath within without against during
toward towards across among into

BE is are was were am been being be

HAVE have has had having

# 4.2 HRACEAT o oI IEE & PR RERE
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4.3.2 THXARNLDOA v Z—)LHIH

SNER A b a = OAER LTS HEEY X R E2HWT, CERD T F 2 M5
FLIR SN TV D R HZEDOFTE 1T - 72(4 4.4).

finally PRONOUN BE discovered recently RELATIVE apc binds_
PREPOSITION asef ARTICLE exchange factor RELATIVE apparently
activates ARTICLE small g protein rac RELATIVE PREPOSITION
turn controls ARTICLE actin cytoskeleton kawasaki et al. 2000

4.4 FHIHEEY A S OSCERA~O@E MG - R EZ RS

WIZ, A F =SV (FEMHRERICEREN TW D E D) 2 filiH L72(1X 4.5).

finally PRONOUN BE discovered recently RELATIVE apc binds
PREPOSITION asef ARTICLE exchange factor RELATIVE apparently
activates ARTICLE small g protein rac RELATIVE PREPOSITION
turn controls ARTICLE actin cytoskeleton kawasaki et al. 2000

i A B =D

binds PREPOSITION
ARTICLE exchange factor RELATIVE apparently activates ARTICLE
RELATIVE PREPOSITION turn controls ARTICLE

4.5 A & —LOHhHE
Cell DCHDT % A MESY & OMIM OF % 2 MM B LA v 2 — 1D

H£4 L Medline OXEROT 7 A RF 7 "IvBHIH LT A v X — L DEESND, Z
NZENHEMHAEOMOBEGREZ £TEHFCT 7 L— O 25l A 7=,
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4.4 A H— )RR BEEOME

4.4.1 HFEOHIH & FAM

43 BiCTHH L7z A v X — SV DEEIND, A X — VR R HFEO M %
AT

FT, THRAMPTRICA 2 — SV FUZE S BT D HEEIL, 1 v & — LR
WIRHEBEBTHDHLEEZDILNTEXD., ZDOX I A o F— VTR R HEE T,
A B =)V DRI DB HGE S ML 0OREEE R > Tnbd EEZLLND. A VX
— /IR RAICHEBL L T—ED MBS A & D HEEE, FMMHGEDBIR A R T EE
T b= F T OICERTREHEEBETHL L VWR D, £2T, A 7=V
WCHB LT R TCOHEEICH L, 27 F 2 M TidEHE L, v % — LTk
A HEL L 7= Z25HE Lz, 2 LT, KX 4.1) 12Xk, FEHTAHAREHEEL LTS
SOLLWNEINEFHE L. 7ok, B HT 2T 6 ISR E Y 70 BLEEILRFAm D B
IZhRE L. I IEREY 72 HiELE LT, j, b, az, bv, xd, 80s, n187, 73.0 7
ENdHDH. £ T, FHMET 5 HEETX 3 XFU ETHETFEE ERWVEEEIZRE L.

fﬁﬂ%?igl x 100 X (4.1

a: HOLEENA X — LI HE L2
b: HAHEBNET XA MU HELL - EIK
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4.4.2 HEER

A B =V B L 7o BEEIC RN 2 L 7SR A<, Cell & OMIM OF
FARDA =YV HHL L 72 H5E(32,952 8) O S & HEEE O /54X % 1% 4.6
R LT, 77, FHlE2S 6275 100 FH £ TOHGELZF 43 I1RL, % 4.4 D(a)
EEHIE Y EAZ22 6 1,000~1,050 7 H O HLGEZ < L, (b)l% 32,902~32,952 % H D
HEEZ R LTV 5.
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477 roychoudhury
413 CONJUNCTION
411 hybrids
403 PREPOSITION
402 deficient
359 symbolized
351 binds
349 ARTICLE
345 located
333 RELATIVE
333 ceacam
324 encoded
324 chromosome
320 bind
319 homolog
318 produced
316 lacking
314 electrophoresis
311 carrying
308 mediated
307 homologous
305 activates
301 containing
299 activate
299 expressing
298 bound
298 product
296 required
295 via

294 telomeric
294 site

293 codes
293 coded
293 inhibits
292 catalyzes
292 induced
291 stimulates
291 express
290 chains
289 increase
288 tabulated
288 produce
288 resulting
288 prime
288 deficiency
287 hybridize
287 substitution
287 encodes
286 ternary
286 promotes

%43 Cell X OMIM O A > Z—I3LT
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286 synthesized
286 activity
286 not
284 stimulated
283 amplify
283 dnas
282 recognizes
281 mutant
280 plays
280 interacts
279 regulate
279 release
278 haploid
278 leads
278 activation
278 genes
277 driven
277 cultured
277 due
276 carries
276 stimulate
276 conversion
275 amplification
275 panel
274 regulates
274 synthesis
273 specific
272 mediates
272 resulted
272 shown
271 converts
271 induces
271 suggesting
270 equivalent
270 concentrations
269 resistant
269 assigned
269 including
269 levels
266 lies
266 induce
266 production
266 intron
266 single
265 inhibit
265 products
264 upstream
263 potentiation
263 promoter
262 tropic
FTAMAE 7S = N B



169 pushing 0 borsani
169 homogenate 0 bondeson
169 dyl 0 boggs
169 arylsulfatases 0 biggs
169 aiv 0 barak
169 werdnig 0 bader
169 nonspherocytic 0 assortment
169 guard 0 asparaginyl
169 abolishes 0 appel
169 coreceptor 0 antioxidants
169 rendered 0 ankyloglossia
169 correspond 0 albuminuria
169 upregulation 0 albipunctatus
169 confirming 0 alanyl
169 regulators 0 ailment
169 link 0 acheiropody
169 exclusively 0 gaucher
169 density 0 friedreich
169 double 0 maroteaux
168 suppressive 0 guanylate
168 retrovirus 0 johnston
168 nonfunctional 0 znfs
168 establishing 0 protocadherins
168 readily 0 january
168 specialized 0 pcdhg
168 microscopic 0 october
168 oxidative 0 allen
168 effective 0 sonic
168 switch 0 baraitser
168 indicates 0 niece
168 determining 0 senile
168 event 0 pcdhb
168 insertion 0 cisternal
168 allelic 0 teebi
168 defined 0 dehydrocholesterol
168 primary 0 fetoprotein
168 nuclear 0 endoplasmic
168 common 0 retinoic
168 most 0 mice
167 hairpins 0 alpha
167 augment 0 complex
167 responds 0 small
167 coordinates 0 yeast
167 colored 0 epsilon
167 vegfr 0 gamma
167 phosphorylating 0 exclusion
167 competing 0 bel
167 mossy 0 heparan
167 imported 0 humans
167 bacterium 0 hippel
(a) (b)

#z 4.4 Cell & OMIM DA & —/L CTRHMIEDMEWVEEE © (a)iX FAZ225 1,000~
1,050 HFH O HFEEZ /R L, (b)iX 32,902~32,952 & H OHFEA R~
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Medline 7 % X N3 DA & —S)UIZHEBL L 72 §i5E(108,888 fiE) D FEAMlE & HLGE
BosKZMN 47 (R Lz, £z, FHBED LA2225 100 % H £ TOHGEILE 4.5
2R L, # 4.6 O@)IEFHMEE A _EAZA 5 1,000~1,050 FH O HEEZ R L, (b)iX
108,838~108,888 & H D HEZ /R L T\ 5.
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598 encodes
587 deficient
569 mediated
556 binds
552 induced
545 expressing
538 encoding
531 phosphorylation
530 catalyzes
528 stimulated
523 suggesting
522 regulates
521 inhibited
518 nick
515 interacts
515 expression
509 inhibits
506 containing
501 CONJUNCTION
498 expressed
496 kinases
493 activates
493 bind
491 activation
489 dodecyl
488 express
477 blocked
477 induces
474 encoded
471 plays
470 via
469 mediates
469 stimulates
469 regulate
467 reporter
467 signaling
467 PREPOSITION
465 bound
464 phosphorylated
463 homologue
459 member
459 inhibit
458 activate
458 inhibitors
454 transfected
454 regulated
454 production
452 antagonist
452 indicating
452 promoter
7 4.5

446
443
442
442
441
438
437
437
435
433
432
431
431
430
428
428
428
426
425
422
420
420
420
418
417
417
416
416
414
414
414
413
413
408
407
407
406
406
405
405
404
403
403
403
402
402
401
401
399
399

overexpressing
activity
methyl
plus
receptors
regulating
downstream
synthesis
induce
release
regulation
subunits
contains
proteins
secretion
dependent
levels
phosphorylates
pathway
homolog
intracellular
mrna
cells
transduction
polyacrylamide
homology
glucopyranosyl
mutant
stably
abolished
anti
peroxidation
interact
suppresses
expresses
residues
agonist
infected
homologous
prevented
catalyzed
promotes
suppressed
ARTICLE
phosphorylate
potent
stimulate
cultured
tagged
constitutively

Medline DA > % — )L CaAE 23 &5V VB ZE
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265
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
263
263
263
263
263
263
263
263
263
263
263
263
263
263
263
263
262
262
262
262
262
262
262
262
262
262
262
262

only

dephosphorylates
arabinofuranosyl

pregenomic
opener

hyperphosphorylation
hyperphosphorylated

nfat
acetylated
synthesizing
polycyclic
suppressing
monomeric
stimulatory
junctions
immature
drinking
blockade
affects
tolerance
primary
related
downregulates
upregulate
rnas
altering
genus
initiate
conditioned
exclusively
hydrophobic
normally
primarily
mainly
female
single
methylethyl
khalid
hydrochloric
competed
ionomycin
metabolizing
implicating
constitute
generating
precursors
pair
allele
alone
reduction

FHOHGE

(@)

# 4.6 Medline OA % —s3)LT
R L, (b)i% 108,838~108,888 & H ® HiGE

ARG 23 i OV BERE ¢ (@)X B2 S 1,000~1,050
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shigella
piperacillin
King
hai
camptothecin
adhesin
var
pneumophila
nep
lyn
angiotensinogen
push
dichloromethane
birch
ankyrin
reticulocyte
proteus
groel
cart
pkg
fnr
imp
dithiothreitol
sps
recombinase
synechocystis
syk
gpa
arginase
avidin
natal
abr
som
nucleocapsid
caa
aas
tce
spider
dioxygenase
chs
scopolamine
Ipc
prs
aeromonas
mad
aquaporin
drosophila
ter
mitogen
knockout

(b)

Y




4.4.3 HERDELR

FHMEAS EAZ225 100 F H £ TOHFEIZEH T 5. Cell &£ OMIM DA > Z— 31
DA U7 REmAE A EAL O BEE(FR 4.3)I1C1X, A v ¥ — SV ORi% OHEF HFED R
DOEFRERT IO REENEL Az, 72, 100 JF D) 6 BIOHFEN A > Z —
VORI OEMAGEOMOBEGRERT L 2B THED LTV, Lo, b
ERA—FE W roychoudhury IZAL TH Y, A > ¥ — VL ORHI% OB HZED MK OB
fRAEFRTHIELE L TUIRNEY THE LI 2WERTH-72. Medline DA > ¥ —r3)L
DDA U723 E A EAL O BEE(FR 4.5) bIRIERIS, A ¥ — L ORItk OFEHGE
OMOBMRERT LS RHENEZ AL, $72, 265 b6 BIOHFENA ¥
— NV ORTEOEMMHGEOMOEREZ RS L5 2EFE THD LTV,

F 44K 4.6 D OIE, FHBEMEMEL 22D I2 20 TA > ¥ — L ORI OHEF FHGE
O OBRERT L5 RHFENED LT ZERnbhotz. EHLL0HADL, R
FHEAY ALY D 50 FH £ TORE(FER 4.40 °FK 4.6.0)2 5 L, HMHGEOMD
BfrA R T L O RHGEIIRONT, NP EO LS REGENL Ao,

A Z =V Bl U7z R HEEOFHElE & DI A B9 5 L, Cell £ OMIM
DA H—rU S L2 BEE(X 4.6)1%, RKEHEfEEZ 500 & L7z5A, KRE
A D 25% LL T OfEGEEME 0~125) Toh 5 HEEA, AHLGE(32,952 #)D 92.4% % 5
DTN\, E7z, KRKFHIIED 75% LL EOfE %z £ BGE(FHmE 375~500)1% 5 & {7
fELT7z. Medline ®A &% — B L2 BEE(X 4.7)1%, S KFHEEZ 600 &
L7, sREHImE O 25% L1 T OfE(FHTE 0~150) Té % HaEHS, 4 Hi5E(108,888
&) 93.9% z L Tz, F£7z, T KRFHIMIED 75% 2L E Ol % K-> BRI E 450
~600)1% 48 JAfFAE LT-. ZH HHFEDOSMOFE RS, Medline DA > % —/3L7)»
S L7ZHGED A, Cell £ OMIM O A > 2 — LBl L7 HFEL D § 1 >
B — SRR HEE & 2 5 TRVWHEEOZEIUER SN TWAH EE 2 LD, Lo
T, Medline 7S L7z BEE@m)CT 7 L— b GR, L0 B E S
NTEDLAREMENE WO TIZRWhE Ebns.
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45 A U —N)VIREERER T 7LV — M

451 T 7L — FOHH &M

A U H =V U7 BEE T, FHIE S B2 S 100 FH £ COHEZ G T
TL— b O EITo. T L — AT AICHZ0, K48 DT T XA
WZieo7-. X 4.2) 1%, T r— FoMBICHWEREHMERTH B.

1. A2 Z— VKRR HEEZ AN T3 5.

2. TOHFEEZZATVDLTRTOA X2 — VN 5.

3. TOHFEAREI1OT7T 7L —hE LT, X 4.2) ZHOCGHET 5.

4. ZOT T L— MUMOEEEZMZ T1HOEL LT 7 L— b &ERT 5.
(%) bind — bind PREPOSITION

5. x0O7 7 L— &KX (4.2) TR 5.

6. (@ 1 >EL LT 7 b—FOFHMED 7Y, BT HHIOT 7 L— KX

D HEWEEAIT4 OEEICRS.
O L1OELS LT 7 L— FORHMIMED 7S, B T HRIOT 7 L— KLY
HIEWEASIE, BEL<T5F0TF L — EfERE L THATS

X 48 T L—MhHOTLITY XA
&'E}@Lx 100 log (c) x 100 X (4.2)
a: & B HFENA L 4 — AT B L7 [

b: HAHENET FA MPICHEA L =B
c: T L —FDEX
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4.5.2 HEHR

ENENDA »Z—rN)VCHBL LT BEEEO T, FHMIEN B2~ 100 FH £ TO
HEkz a7 v 7' L— FOFHIi AT o 7ok R Z =3, Cell & OMIM OHEDT 7
L— N ORISR 2K 4.7, £4.8, £4.9, R410I1RL1Z. KRA4TI1I5H LI-HGE
o7 7 L— hOFCRNEN LA H 50 FEE ETOT S L—hERLT
BY, XABIIFHMEL TS0 EFEHETOT 7L —haRr LT, iz,
#4.9 LEKA101E, FHLEKSHEEEZELT V7 L— bOR T FiHMIED F Do
727 7L —hERLTWA. Medline DEEDT 7 L— b OFHlfE R4 % 4.11,
F 412, £4.13, 414 1R L7z, AN IIER LEEEE2GDET T L— D
GRS A2 D B0 FBH £ TOT 7L — hARLTEY, £ 4.12 1FFHHE
MM H 0 ZFHETOT T L — RERL TS, Fio, £413 LK 4.141F, &
HLAEKHELZSLT 7 L— hOFC—FHMIER 72T 7 L— hERL
TW5. &FT 7T L—rhnbDT o FL— Ml ESHBEICER LIZSEA0T 7
L— M A21T - 72,
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701 [frequencies PREPOSITION allelic variants BE tabulated PREPOSITION roychoudhury CONJUNCTION

678 |allelic variants BE tabulated PREPOSITION roychoudhury CONJUNCTION

646 |[BE tabulated PREPOSITION roychoudhury CONJUNCTION

524 |CONJUNCTION ARTICLE site PREPOSITION ARTICLE

509 |dEnes BE tandemly oriented PREPOSITION ARTICLE 5 prime PREPOSITION 3 prime direction
PREPOSITION telomere PREPOSITION

502 |ARTICLE site PREPOSITION ARTICLE

490 |BE present PREPOSITION single

489 |PREPOSITION ARTICLE panel PREPOSITION

484 |CONJUNCTION ARTICLE site PREPOSITION

465 |chromosome 1.

462 |site PREPOSITION ARTICLE

461 |homolog PREPOSITION ARTICLE

458 |subfamily ARTICLE ceacam subfamily see 109770 CONJUNCTION ARTICLE ceacam

458 |specific probes indicated PRONOUN ARTICLE order PREPOSITION ARTICLE 11

454 |BE ARTICLE site PREPOSITION ARTICLE

454 |chromosome 7.

453 |candidate CONJUNCTION ARTICLE site PREPOSITION ARTICLE

450 |present PREPOSITION single

450 |BE located PREPOSITION

450 |hybrids PREPOSITION

447 |PREPOSITION chromosome 1.

446 |cluster CONJUNCTION 6 genes belonging PREPOSITION ARTICLE third

443 |PREPOSITION chromosome 7.

441 |ARTICLE site PREPOSITION

440 |PREPOSITION ARTICLE region PREPOSITION homology PREPOSITION synteny PREPOSITION

439 |BE closely linked PREPOSITION

439 |chromosome 3.

434 |BE encoded PREPOSITION ARTICLE single

434 |PREPOSITION homology PREPOSITION synteny PREPOSITION

434 |PREPOSITION chromosome 1. ARTICLE

434 |chromosome 5.

433 |CONJUNCTION ARTICLE candidate

432 |chromosome 2.

428 |substitution PREPOSITION ARTICLE

428 |hybrids PRONOUN

425 |encoded PREPOSITION ARTICLE single

423 |chromosome 1. ARTICLE

422 |homolog PREPOSITION

421 |BE located PREPOSITION ARTICLE

420 |BE located PREPOSITION ARTICLE telomeric

420 |encoded PREPOSITION ARTICLE

420 |BE ARTICLE site PREPOSITION

418 |site PREPOSITION

418 |hybrids containing

415 |PREPOSITION ARTICLE telomeric

414 |located PREPOSITION

413 |BE closely linked PREPOSITION ARTICLE

412  |hybrids CONJUNCTION

411 |encoded PREPOSITION

410 |closely linked PREPOSITION

4.7 FHEES A5 50 F B ETOT 7 L— F(Cell £ OMIM DGE
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107 _|b locus

103 |PREPOSITION carrying
103 |induced growth

103 [ii activity

102 |encoding genes

101 [closely resemble

101 |activation pathway
101 |[ii deficiency

100 |[PRONOUN cultured
99 |genes cause

98 |cdna encoded

98 |activation requires
98 [receptor deficiency
98 |[PREPOSITION overexpressing
98 |homolog designated
98 |HAVE deficient

94  |action potential

94  |expression increased
94  |cdnas containing

94 |locus contains

94  |inducing activity

94  |completely lacking
92 |deficiency see

92 l|induced angiogenesis
92 |bacterially expressed
90 |Jirradiation induced
89 |sequence containing
88 |data suggesting

88 |containing 3

88 |homology regions

85 |activation induced
84 |domain containing
82 |oxidation pathway
81 |2 chains

81 |stimulated peripheral
81 |homolog ARTICLE
80 |domains containing
79 |2000 expressed

78  |sequence encodes

78 [thereby promoting
78 |motor activity

78 |containing 8

77 |PRONOUN generate
74 |receptor deficient

69 [region genes

69 [receptor locus

69 |1 deficient

69 |chromosome number
69 |[type locus

69 [termination site

F 4.8 FHEEN FAL2NS 50 FH £ TOT 7 L— K(Cell £ OMIM D&
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frequencies PREPOSITION allelic variants BE tabulated PREPOSITION roychoudhury

royehoudhury | -oNJUNCTION
hybrids hybrids PREPOSITION
deficient deficient PREPOSITION ARTICLE
symbolized |BE CONJUNCTION symbolized
binds binds PREPOSITION ARTICLE
located BE located PREPOSITION
ceacam subfamily ARTICLE ceacam subfamily see 109770 CONJUNCTION ARTICLE ceacam
encoded BE encoded PREPOSITION ARTICLE single
chromosome |chromosome 1.
bind PREPOSITION bind PREPOSITION
homolog homolog PREPOSITION ARTICLE
produced produced PREPOSITION
lacking lacking ARTICLE
electrophoresis |electrophoresis CONJUNCTION
carrying carrying ARTICLE
mediated mediated cleavage PREPOSITION
homologous  |homologous PREPOSITION PRONOUN PREPOSITION ARTICLE
activates activates ARTICLE
containing  |hybrids containing
activate PREPOSITION activate
expressing  |expressing ARTICLE
bound BE bound PREPOSITION
product PREPOSITION ARTICLE product PREPOSITION ARTICLE
required BE required CONJUNCTION
via 603258 marks PRONOUN CONJUNCTION destruction via ARTICLE ubiquitination pathway thereby
allowing activation PREPOSITION ARTICLE
telomeric BE located PREPOSITION ARTICLE telomeric
site CONJUNCTION ARTICLE site PREPOSITION ARTICLE
codes codes CONJUNCTION
coded BE coded PREPOSITION
inhibits inhibits ARTICLE
catalyzes catalyzes ARTICLE
induced induced PREPOSITION
stimulates |CONJUNCTION stimulates
express not express
chains chains PREPOSITION
increase PREPOSITION ARTICLE increase PREPOSITION
tabulated frequencies PREPOSITION allelic variants BE tabulated PREPOSITION roychoudhury
CONJUNCTION
produce PREPOSITION produce
resulting resulting PREPOSITION ARTICLE
prime genes BE tandemly oriented PREPOSITION ARTICLE 5 prime PREPOSITION 3 prime direction
PREPOSITION telomere PREPOSITION
deficiency  |deficiency CONJUNCTION
hybridize hybridize PREPOSITION ARTICLE
substitution  [substitution PREPOSITION ARTICLE
encodes RELATIVE encodes
ternary PREPOSITION ARTICLE ternary
promotes PRONOUN promotes
synthesized |synthesized PREPOSITION
activity activity PREPOSITION
not not respond PREPOSITION
stimulated |BE stimulated PREPOSITION
#49 FHHLEKRHELZSDT 7 L— N TREHMIEDOT 7 L— K1)

(Cell £ OMIM DA
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dnas PREPOSITION dnas PREPOSITION
recognizes  |recognizes ARTICLE
mutant BE mutant PREPOSITION ARTICLE
plays plays ARTICLE important role PREPOSITION
interacts CONJUNCTION interacts PREPOSITION ARTICLE
regulate approximately 8 PREPOSITION 14 kd mostly basic structurally related molecules PRONOUN regulate
release CONJUNCTION ARTICLE release PREPOSITION
haploid PREPOSITION ARTICLE haploid
leads leads PREPOSITION activation PREPOSITION
activation PREPOSITION activation PREPOSITION
genes genes BE tandemly oriented PREPOSITION ARTICLE 5 prime PREPOSITION 3 prime direction
PREPOSITION telomere PREPOSITION
driven driven PREPOSITION ARTICLE
cultured CONJUNCTION cultured skin
due due PREPOSITION ARTICLE
carries PRONOUN carries
stimulate PREPOSITION stimulate
conversion _ [conversion PREPOSITION
amplification |amplification PREPOSITION genomic
panel PREPOSITION ARTICLE panel PREPOSITION
regulates regulates ARTICLE
synthesis synthesis PREPOSITION
specific specific probes indicated PRONOUN ARTICLE order PREPOSITION ARTICLE 11
mediates mediates ARTICLE
resulted resulted PREPOSITION
shown BE shown PREPOSITION
converts PRONOUN converts
induces induces ARTICLE
suggesting  [suggesting PRONOUN ARTICLE
equivalent  |equivalent PREPOSITION
concentrations |concentrations CONJUNCTION
resistant BE resistant PREPOSITION
assigned hybrids PRONOUN assigned ARTICLE
including including ARTICLE
levels levels CONJUNCTION
lies PRONOUN lies PREPOSITION ARTICLE
induce BE sufficient PREPOSITION induce
production |PREPOSITION ARTICLE production PREPOSITION
intron PREPOSITION ARTICLE first intron PREPOSITION ARTICLE
single BE present PREPOSITION single
inhibit PREPQOSITION inhibit
products products PREPOSITION
upstream upstream PREPOSITION ARTICLE
potentiation |potentiation PREPOSITION
promoter promoter PREPOSITION
converted AUXILIARY-VERB BE converted PREPOSITION
carry PRONOUN carry
proximal PREPOSITION ARTICLE proximal long
phosphorylates |PRONOUN phosphorylates
closely BE closely linked PREPOSITION
leading leading PREPOSITION ARTICLE
# 410 FHLESHEEZGLT V7 L— N CTiEFHMEEOT 71— 1 (2)

(Cell & OMIM DHA)
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627 ARTICLE member PREPOSITION ARTICLE
624 BE ARTICLE member PREPOSITION ARTICLE
624 BE ARTICLE member PREPOSITION

616 member PREPOSITION ARTICLE

608 phosphorylation PREPOSITION

607 ARTICLE member PREPOSITION

602 suggesting PRONOUN

593 expression CONJUNCTION

589 expressed PREPOSITION

586 catalyzes ARTICLE

586 BE expressed PREPOSITION

580 encoding ARTICLE

579 amino 3 hydroxy 5 methyl 4

576 binds PREPOSITION

573 interacts PREPOSITION

571 member PREPOSITION

565 activation PREPOSITION

562 PREPOSITION ARTICLE regulation PREPOSITION
557 phosphorylation CONJUNCTION

555 indicating PRONOUN

554 suggesting PRONOUN ARTICLE

554 PREPOSITION ARTICLE activation PREPOSITION
553 expression PREPOSITION

551 transfected PREPOSITION

551 expressed PREPOSITION ARTICLE

549 signaling PREPOSITION

547 BE inhibited PREPOSITION

545 encodes ARTICLE

544 activity CONJUNCTION

544 activation CONJUNCTION

541 expression PREPOSITION ARTICLE

541 BE expressed PREPOSITION ARTICLE
540 cells CONJUNCTION

538 containing ARTICLE

537 inhibited PREPOSITION

537 binds PREPOSITION ARTICLE

536 plays ARTICLE

533 promoter CONJUNCTION

533 phosphorylation PREPOSITION ARTICLE
533 RELATIVE encodes ARTICLE

533 BE blocked PREPOSITION

532 induced activation PREPOSITION
532 induced activation PREPOSITION
531 interacts PREPOSITION ARTICLE

531 expression BE

530 homologue PREPOSITION

528 production PREPOSITION

528 homologue PREPOSITION ARTICLE
528 encoded PREPOSITION

526 Indicating PRONOUN ARTICLE

# 4.11 FHEES EAZNS 50 FH £ TOT 7 L — K (Medline D4

43



109 |enos expression CONJUNCTION
109 |[cytokine release PREPOSITION

109 |cortisol secretion CONJUNCTION
109 |corticosterone levels CONJUNCTION
109 |collagen induced arthritis

109 |cholesterol synthesis PREPOSITION
109 |[cellular proliferation PREPOSITION
109  |cells ppomc CONJUNCTION

109 |caspase activity PREPOSITION

109 |cardiac expression PREPOSITION
109  |calcium levels CONJUNCTION

109 |cadherin expression CONJUNCTION
109 |c expression PREPOSITION

109 |atp release PREPOSITION

109 |antigen expression CONJUNCTION
109 |anti inflammatory medication

109 |alpha levels CONJUNCTION

109 |activated receptors ppars

109 |CONJUNCTION anti il

109 |8 mrna expression

109 |2 signaling CONJUNCTION

109 |2 secretion CONJUNCTION

109 |2 promoter PREPOSITION

108 |mutant shows

108 |levels normalized

108 |antie
105 |dependent efflux
105 l|antic.

105 |activity pa

101  |production remained
101 |mutant type

101  |induced dilatation
101 |induced chemical
101  |induce similar

101 |cells include

98 residues form

96 plus two

96 containing oligonucleotides
95 homology ph

92 expressing transgenic
82 proteins included

82 proliferation indices
82 activity coefficient
80  |stimulated cyclic

80 dependent disease
80 deficient b

80  |cultured islets

76 anti tuberculosis

69 mediated il

69 cells nk

#4.12 FHEEN TS 50 FH FTOT 7 L— M Medline D&

44



encodes

encodes ARTICLE

deficient deficient PREPOSITION
mediated mediated PREPOSITION
binds binds PREPOSITION
induced induced activation PREPOSITION
expressing expressing ARTICLE
encoding encoding ARTICLE
phosphorylation |phosphorylation PREPOSITION
catalyzes catalyzes ARTICLE
stimulated stimulated PREPOSITION
suggesting suggesting PRONOUN
regulates regulates ARTICLE
inhibited BE inhibited PREPOSITION
nick nick
interacts interacts PREPOSITION
expression expression CONJUNCTION
inhibits inhibits ARTICLE
containing containing ARTICLE
expressed expressed PREPOSITION
Kinases kinases CONJUNCTION
activates activates ARTICLE
bind bind PREPOSITION
activation activation PREPOSITION
dodecyl dodecyl sulphate
express express ARTICLE
blocked BE blocked PREPOSITION
induces induces ARTICLE expression PREPOSITION
encoded encoded PREPOSITION
plays plays ARTICLE
via via activation PREPOSITION
mediates mediates ARTICLE
stimulates stimulates ARTICLE
regulate PREPOSITION regulate ARTICLE
reporter reporter PREPOSITION
signaling signaling PREPOSITION
bound bound PREPOSITION
phosphorylated |phosphorylated PREPOSITION
homologue homologue PREPOSITION
member ARTICLE member PREPOSITION ARTICLE
inhibit inhibit ARTICLE
activate activate ARTICLE
inhibitors inhibitors CONJUNCTION
transfected  [transfected PREPOSITION
regulated regulated PREPOSITION
production production PREPOSITION
antagonist antagonist CONJUNCTION
indicating indicating PRONOUN
promoter promoter CONJUNCTION
overexpressing |overexpressing ARTICLE
activity activity CONJUNCTION

# 413 EFEHLIEAHELZGOLT V7 L— b THREHIED T 7 L— (1)

(Medline D4
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methyl

amino 3 hydroxy 5 methyl 4

plus plus anti
receptors receptors PREPOSITION
regulating PREPOSITION regulating ARTICLE
downstream |downstream PREPOSITION
synthesis synthesis CONJUNCTION
induce induce ARTICLE
release release PREPOSITION
regulation PREPOSITION ARTICLE regulation PREPOSITION
subunits subunits PREPOSITION
contains contains ARTICLE
proteins proteins PREPOSITION
secretion secretion PREPOSITION
dependent  |dependent manner CONJUNCTION
levels levels CONJUNCTION
phosphorylates |phosphorylates ARTICLE
pathway pathway CONJUNCTION
homolog homolog PREPOSITION
intracellular |PREPOSITION intracellular stores CONJUNCTION
mrna mrna CONJUNCTION
cells cells CONJUNCTION

transduction
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dismutase,Cu/Zn superoxide

EWVOGENRH T OND. ZOFEIEOMEG LT 20E S D, ZOMBEICK LT
1%, HMAEEHEOEREGEBEZXDZLICEVMRRTHIENTES. 2H5TH2 L
2LV, LR X 572 3MHEOBEMMHGEL 1 DOHMAHGELE L TRFETHZ LN TE
.
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6.22 HFELT 7L — bOFHEITIE

AWFFETIL, A o Z =Bl L2 BHEEeT 7 b — FoHiitlis, HERE
HELEEE O = 2D ORMEEE, “A ¥ — VIR RIS H BT 2 BLGEIL,
R OHEMMAZE LTS NORE S > TOWAHEETHS” LW I REDIEITAK Y -
TWa. ZLTC, BEMEESEIC LIZsHIfsR» o, ZOFMXo Y2 H 552
FESFBHCE 7=, LovL, HEERAELS T L—hE LTI@E L TWA A, BB
NV IR N DICEHIENMEVE AR, T 7 L— R e LTAREY TH DA, HILERN
BV RHMIENE L > CLEIBENRH o=, LIz -> T, T b OREA Rk
T OO A S ET RN D D, £ 2T, FHEE RS LRI oW TR
L, MEEICHOWTELRT S,

AL ORI IE, SHEOREREDLIL TS, — &I, &5 D CEDHGE
OREZFR L TAD L, @EERIIOEFSCHIER & W o TelREiE N L < B EN,
ZOXEDONEERT XL O 2NRGEIL, BEREEFORIZHEE N &GWHEEED 7))L —7 (1
BEEWCEEND EWOIEANH D, F LT, CEOTENE TP EEEICH
Y DHBNRARD L WO EAND D, ZOMEIE, AT LizA v & — 3L
NWOBGEIZH R o7, DF 0, SHEEREICIIEFRCRTEF N L b, 0RO
PR REICHMHFEORREZ R T L O RBEFENZ AN, Lo T, HiEORHMmIC
BEEITEBERERE LE2 DD,

I BRI T D OITERRB BT 2 BERESIGEST AT I BICHWL D
ETHD. BEVRESIRES T ORI 2E 2 H1X, REEESIT ORISR E 725 CEICHI
TOHHBEOF NG, ZOXLEOFHEICEET HHELRINT 2L 060 THL. H
BEREIC T ONRERTNEENG END L7203, AERSST &3 o 4EE
ERBIGEE LTI 2 HETh D, PREEEZRIGES LTI 572018, LT
DL BRFEDPHNGNS.

1. MEEEORELZHE L, TOXLEICHNIMEELHIRT S, 20Xk )l
FHIFELE LTRIRLARWEHFED Z LA A Ny 7T — R LIRS,

2. Ay 7T = RUSAOTNTOHGECK LT, BT OCED, IZH 54
Fetf | ZRHE T D

N
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3. HOMMNZEY, tf >Nzl J HiET O~ TELED, OKGIFEL L
THID YT,

ZDOXDRBHMRFETY, R ERDUELEGIIETEND LEONEN+ZITIEH
DNTWIUE, RBERHDIRE D FLMB K RRBFEEN 5T HIENARETHD.
LinL, ZOFEZEMERS . FIxIX, BB FICBET 5258006 722 5 305E
EENEZONTET D, ZoDOXEITIE, ¥AROZ LR 5 gene] &V ) HFEN
EHEENDT-D, ZOHIETITTXTOXEIIB W Clgene) BFE5IFEE L TEHAH X
nasZ &l LinL, Zdlgene] LW O HFETHRE LT L LTH, TAUIMRER
RELTHNTARELELERZ TSRV AL N ZF STV, LEBn-T, £
DYLEELELEOPTRONT-CEICOLE VHEE TRV EELZRATILERD H.
DFEV, HOHENZOLEESITBNTEARAURS HBLT 2HGERO)N, Tk
H— DO LEDO I BT 5 HEERONER N, T E REIFEORF LI KM S+
HWEDND D .

INEFEBT D1 OOFEFLEREOTEEZH NS HETHL. WE, NEOIL
ENORDOIUEFBREENEALNLT L. 20L&, HOEHRT OCEHEJ, L1,
ZOHFENHBT 5 CE KL L TERIND.

SCEMEE D, = HERT, 25 e SUEK X (6.1

ZOBEP NS ITIIE, EOBEGESHRBFERICHOONIZGA IS LE 2 /NS g
BICRVIATL Z ENTEDDLITTHAIND, FFELE L TOEE LIOHEIEL LTIX
ZOSCESEOWEE O UZ V. BEERICHW SRS FEE I log(N/df ) TH 5.

ZORIEERICHOVERIETH Ot A DED L, LEDICBWTHET &
HolFEE LCTERAT 2028502 RET DI TO L 91272 5.

N

of X (6.2

w, =tf xlog

ZOMEIXED BT 2 HEET, OB 2355 < (ZOXFEIME S HBLL), 10X
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DHFED SLESPE df, PRV EFFED SCEIC LHBLL RV GBI REREE LS. &
DL, ZOEFEZXZDOXLEIIBITLEORGIFEORBEEZERTEALL LTHIPTLHZ
EINTED.

ZORFIFEEZRAT DML, M LZHREST 7 L — R ORI S AT S
ZEMNTED. ¥, AEESISNE, THEEEZRSFEE LTI A HIET
HY, A B — BT 5 HEE CTHEMER 2R TN, RO O HEE
2L AoNTENETH D, AFZETHWZERE, BERsISi2mtd 5720
DHEESBZBIZLT, LLFO X HITE N,

1. HEEREZ ST D 2 LIk v, HEREEZRHE DHIBRT 5.

2. A by 7U—=FLSO inteval IZHH L 72T X TOHGEICKH LT, HFET, OA
VB =V DR D MEE AR TS,

3. RIGEOHA, BEEOEEEL EOICEELZREL WS, LrL, Z0
G777 — e LTSI D LWHEOHMHN BN TH S, £2T, 4~
Z =7 VIRF AN HEBL L TV 2 23 (B 2 sl =20 2 72 N 8 o SCHkEE
ARGz bNTETHE, ZORFOHBIRIE, tf/Nx100 &7 5.

4. 208E L 3OHBIRELER LT, ERICHEFEOMIZLLT O A A,

. ot
w; = logtf | x (W’x100) . (6.3

HENIZRGSI T, CEHEEOWRZAWSZ &2k, TEEEOTTRONTZL
OB ENEE CHE T 2HFEAZ M L T\ 5. RIFETE 2D L, kb o1 v
H— VIR RAICE W CHBLT 2 BGEEA I T 5 2 & I2H 72D, ZDTDITR
WL CTlEA > Z — VIR R AICHBL L T 2 D (HBIR) 2 5l N2 7. L7=23 -
T, ZOFERIC L0 @O 2 57 B, A X — S LRERTHY, T
L—hET D010 LTHEEZ L OHETH D EB 7. BN & O iiE R X
D, ZOFMEROZY AT Z LN TE . L, ATV T
X, A X = VRERIICHEILL TV AT 7 L— b E LTOMRIIIGF T
LHFETH L0, BENDRNTZOIEHEMELS o> TLE D W) RIENE L.
2T, FFROICHBELL CWAHFEIZEEWEAD T EZITIMLERNH DL EEZEZX LS.
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T U— F Ol L, HEEORHMBXOGE L EAMICRILEZ FTHDH. T4
bbb, 42— WIRRIICHBLL T, — B EOHEEZFR>T 7 L— kO
DELSRDEIICHE L. BRb801%, 707V —FDREEEDIHIZEETD
MEVWIRTHL., 707 — e LT, GOIREOEIEZFOTHDLZ ENEE
LWTHAH. AENIEEMHFEN nBOHEEN G 72 585546, kO MU lognx100
EMRHZELIZED, REOEHDTFTEToTND., T 7 L— ORI Z WY
MU T B0y, £ LR THT 7 L— hOSEE & HBR T T 5
EIMBEDT, SHBOBERRRELE Lz,
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71 Frbhad—oiriE

AR T, Hij@] Gene Ontology & A#MERIA > b 1 P—D xS0 Z R 7=.
LoaL, gz 5 BT, BMIZIIXS ST bNenZ ERnbhroTe. 4%I1E, &
FAHEE D) aFé'éf%%%lJFH LT, MMERIF > b rP—0nf) 33 HiEOHEMMHEEE Gene
Ontology (ZHEERIZxIGDIT D Z & 2 A D, -G BERUIMT B HGE Z *HG
S D HEEEBRTHIVENDD. A b P—2ET AL, T hrY—%
FIA LT o7 b— b oflith2s, IEFITHNNTENLGTH L. R LcA Yy brd—
2, AMER A hr YU —DOREDOHMAHGE S Gene Ontology DFEMIZMEE(L X4
THEED 2 SOMEZRA LT o FL— MAHAIT) 2N TES., LENR-T,
A E =B LT T — M EERA TV D EIHEE %, Gene Ontology @
BEIEREE 2R L C B OERICEWT 52 LN TE 5720, EMHEE ST v
TU— bR TE L LR LM 7). BHFOT T L— bR AW ER O
FFELERIE 20%~60%, 1A %1% 60%~80% < BWOMRETH DM, IEIRL7=A Y B
oY= biH LT 7 L— b EAWESEEICE, BRREEARON EXAYET
5. pERLIE, BMEOHIEEELV L 0T 7L — AR TE, HEfFAELEE
LT 7L — N ThLIDMEFRICWEMOMEAERGEREZMEHTEL20N0THD.
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Gene Ontology

e
wpamz | T 5L —h
Erem | Bze

ITRA

7.1 Gene Ontology @b ZFIH L7=7 > 7 L— FOHit

72 ATIVT

PEEEOYf, IR IR TRUI LN XTHNE B 2 b, HESRE* (XHEE
HERLT 2 b DT, R&E GERE LRI I N, SIS OITHERE & SR TEIZ M
S 5. bind, play, kind 72 E13 1 JRRERGEA) T 1 HiETH V, playing(play-ing),
smaller(small-er), unkind(un-kind), kindly(kind-ly)7s K13z 2 FLRER (GEIL
EHEEDTLIHGEETHD. AT I 7 L1E, ZOHEHER RS Z T, FUHES
AT RolEEZERT 28Ik Z & TH 5. 51 2 1E, formula, formulate, formulation,
reformulate &9 HEEIL, formula & W) ILDOREREZRITBICERINDS. E2F
THEEIZEWS 200 0D ZENELE 203, RFROLGEX, A% — UL
B L7 BEEDRHE 29 2 B2 B 21X bind, binds, bound, binding ® X 5 7e@hFA o
ZALIE bind IZHE— L CRHMT 2 A NEELNWTHAH. L7edio> T, FEEEICHKR
L7 o7 b— e W TERIE 2 T 58720 T, A 2 — ot Lz
HEEST U7 L— FOFMIC AT IV IEEETHD. kb EI<HMOLNTEY, &

* I EPOFHEICER LD, T2 TIEELICHILLLERET A, HE2EOEHRICINZT, 1o
DEWRDEEEVZL, XEELSOBIELZ L OR/INOSFERN. 1 O EOFEEND
5.

* JPREFE L L, BERA LOR/NOSEHEMNTHY, 1 DU EOFENSRS. FFE LT, AM
DERESEBEIIBWTEFRZ EO L)oo TV DI NEIRITE T2 F DO HAL.
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HLILK AENTWE AT 2 7703 U XA, Lovins[13], Paice[14], Porter[15],
simple S-removal[16]72 £33 H 5[17]. L> L7256, AlElik, Paice & simple
S-removal D73 Y ZLEBEH L THIZL DD, o= FIn% < A b= biA
Lolz. ZTRHELDAT IV TAI) AATIISEOB®RAEH LT, L—
SIS W TR ZITH) T E TAT IV T E2ITHo TN D128, fR D 5|t L
TIERTERNEW)ONBURTH 5. FHE 7T OMBITIIREFR NS 5720, HEE
DRI T 2FE L AW RBRERIN) PN ETL EEZX NS, HiEOK
REIHH & 1%, e, PR bR EENS. HlZ1X, EngCG[18] & v ) HE ST
EITHI VAT AN SHD. ZOVAT AL, Sekimizu & DOMEIZHBWT, Bia -0
B PEDMOMAMERIERE T 2ROz, 2D AT AN TERERENT &«
T OB R LT HEEDREREZFHAT 5 Z LIC X D EFELBE A T 2N TE 5.

“This suggests that both hemispheres are capable of encoding and retrieval.” &
WO LEE Z DYV AT MMM LIl 7.2 1277

AT L 7= BLGE FEAT A R
r<*this>" "this" <*> PRON DEM SG @SUBJ
'<suggests>"' "'suggest' <Vcog> <SVO> V PRES SG3 VFIN @+FMAINV
"<that>" "that" <**CLB> CS @CS
""<both>" "both™ CC @CC

"both"™ <Quant> DET PRE PL @QN>

"<hemispheres>" "hemisphere™ N NOM PL @SUBJ
"<are>" "be" <SV> <SVC/N> <SVC/A> V PRES -SG1,3 VFIN @+FMAINV
""'<capable>" ""capable'" <DER:ble> A ABS @PCOMPL-S
"<of>" "of"" PREP @<NOM-OF
""'<encoding>" "encode' <SVO> PCP1 @<P-FMAINV
"<and>" "and" CC @CC
"<retrieval>" "retrieval™ <-Indef> N NOM SG @OBJ
ll<$->ll

7.2 EngCG MEIREE : © 7 IXEEME, < >IUBERY Y, @Iy s eET

7.2 Z#5.% &, suggests i3 suggest, hemispheres |X hemisphere, are (¥ be,

encoding i3 encode DFERN B> TWDH Z DD D. ZOV AT LI XY A4FER
KA DL L D AT & Baa O B0 AFRCREHINIC X 516 D28 b & 55 5L IS A
THZENTED., AVEFZOERICKH LTI OT AT Lxk AWV CTHEFFLER 2170,
B THFESLT V7 L— O ZRATV. Zo X L TifiLzT 7 L—1h
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EMNT, EWEZSCER D b ONE S 217V OVEREZ R L 720,

7.3 BZIZRRARLEZEEST 7 L— FOFHA

BREAFIE 2 WM L 0, BEICH A SN TV AEEIRT 7 L — M RARIFZED
FHETHHTE 5 2 LIFREATE 72, WIE, ABFZETIEIC X 0 Fi-Ic 8/ L= Bhmse
T L— FOFHIEAT O BMERH D, —RANICIE, FEREREEGEREVD 2O0E
TR 2 FER L. ZOFEE, RolEEZFH LIERR AT LA0R LEL O
fizd DBICHOND. HHEEL T2V —DRD D LEMBEXIIE LT DX
EYNEOREMBINDINENI ZLEEZRTHEET, UTOLITERIND.

_ BRSNIE R OB O

BB ORS LB A (7.1)

FEE R

i, SO L IR S I S D = 8sRd B S E DR OB A T
FAHBEND 2L #RTIET, UTOL I RSN,

WER S T2 SCE T D% 4 S O3
RR ST 3CEK

e P= =X (7.2]
RRIGEEFIH LT B Y AT AOFMIOHEE, 2 oOEEZHEE S 1IZEST5 2
kﬁ%ibw&éﬂfwénm.Kﬁ%?ﬁﬁbk7/7v—b%ﬂﬁﬁé%é®ﬁ
BHRLEARERODLIKIILUTDO X 1272 5.

Vyfbt?VfV~Fﬁ%E%@mEW%%%?ﬁ

SRk O Wy B O L R R 1 0 5 A 73

B R =

n o X YT LT VT L= MBI OM EAER AR \
WEF P ~vF LTy L— MK = [74]
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ZID ORI ZAT O 12IE, FRNZSCHICE M OF BAERIE#S E 20 Bl LT
L NFTEZDVENDDT-OIEFICRETH Y, EOLERERRIZTHhE N
IBINBELWHETH D, L, %1%, AREOFECI VB LT 7
— FOFHIZATW 2V, ARWSEO FiEL, BT 7 L — OB ZE O Fik
EMELT DL HEWNCAT A D729, WEMOMAEVERAE RPN T
XHEIICRDAREMEEZMD TWD. T 9 LT S AERAERIT, ke &
DIFHRIRRE~DIGHL KEGG*® ~DIsH, v 7 a7 LA *" EEROFEERD FEHREL
BGCOIER 7 EAREB B CTE 5. £, 204 hry—lESIL T T L—
Ml FEE, AMERSE T TIE R MO ~DISH b BifFTE 5. FRbn
D, HODLWKRLET —ZPNEBINOOH HBRITHBNT, KIFEONT% L H
ELNWT T L— M RIEL, AR THY KOS AN G IND FIETHD &
W2 5.

*0 KEGG(EE 17 / A EFRHEAHL)IL, BIETFOMEI R vy U — 27 OREREICET 27 — &2~ —
ATHD. DIFEWERLAAFOBREIIILHRAHENE L DOOENTEY, TNHLOHFTY
R R I L OWEEREL > 7 F R 8 72 & ORBEICET 2 2 & 2R DIcE AL AT
VW, Ay a—F ot TICEEFHT S EEZBRL TN A.

* BRI B O TIE. BEEEN OB L B OBBREMRIA L, EBiarHEEDMRIA % B
FELTWA.
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AW EED DICHT 0, KEEOREIEEZ Y £ U7 B BhEEIT L
ODEILF L BIFES. XY arsTiE, A=y FPRA—INRTELEWNIRIL
WIS TR, 29 LT EmaEEX EIF2 2R TEX 3BT L.
TENPOZTIMEZ SN Z &7, FERICHMILWTHIER L TE 5 L5248 % b
Bhafd ThE v EENET.

Fo, RBBEEQEEZHY £ LI/hER FIZEEISOOMILE L BT £
%7z, Xavier Defago JoAECILUA m=ieE, £ LT, MFEEOERICIE, #x 7oflm

BRI R E D SEEFLE L B 9.
HOFMNH DL, TRTHBAOBNTFTLE., b b T _RTOHFIIH LTk
FERCLT, MBUCEIRLATE L LOICEmABIZAEEZ TN ZEE2E 5T, HW
DEFEL I TCWEEEET.
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