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1. IZL®IC

FL7- B 1%, Nuclear Receptor (BENEZZR{AR) & Syndrome X (FX2SE TV 9 A£TEEIEIR
LIFIFFFR) ITEmEHEEAN (IT) DONL525 Approach L, ZOMRIZHFETHZ & %
HEJE L7z NR-SX FHHIZEME LT\ 5, ZORHEIIKBHIREENLE 21X, Amiis
LIRROEER L OVRBEOXIRIC, HWEREEAEALE Y LI RHATHD, 2D
FHENE, TITIC X 1EHmmSA] O 1 SOEREH Th D, Zoitmz, 1T IR
R A IET 57200 TR, ZOMRREZNRIITTENT 52 LI2b K& p&kHl %
Ricd) ZE2FIHELELD T2, 15042 (Innovation) EFREART &b
T& D,

ZOFHEX, FHEALS° Bioinformatics O SEHHA 72 FEISIZ BLEE 2 Ff > T\ 5 % < OBF
REEVELT D, TP T, BAIFZZO LEAMOX Y NT—2 %6 o TV HIHER
ALY (CBD) FRICIOFREZEREL TS, Bl HROVENLFEH7%b, 2
DOFFENL, [FF2OH 6 OB, [EW[ A =X L EHIEET V] TREINLTND,

[Pathway/Network to Disease] WFZEZ4ciE 43 Pilot Study ¢ E XA EMNTE A,
Z OFHE & [F UER7R Approach (X, 23A, SEBE, IM - MR A, RYWEZR £ R
AIRETCH D, BIZIX, DADEGAE THIUX, TKinase & Cancer] &9 K9 RFREITA
HTHAHI, ILIZL, FROBIHFHROZME AOHEZNTH L5, CBI F2OWH S
ERL D LT DI LT NR-SX FHEIOMR Z M LD O TIERY, Fx & LTE 29
LTeWFE~ORLAEE Y . EFEIFEOHERDIADIUT LN EEZEZ TND T TH D,

PLFTiE, Wbwwd (RA L) 77 ARROAEYEFSFIE OB 2 B £ 2 TENZ AR
EAETEEERMI I 2 £ TSR T 5, RIC, IT o R7CEZ R~ Fox OF 2547
3% ek, HERBOHEEG L, ZOEERTIX, SFCREZEE L7 RO ITEW
7)o

2. B LW & LT @ Genome—Omics—-Pathway/Network

t NF ) AEFE TES N2 INTEY, ZOBMETEAW DR L (B 13K
[E @ ENCODE FHEiZe L), e & HITs ) MO RRRE B E X 7= A5 & B 5 O
FROHEFRHEm SN D L DITRoT,

Collins F. et al., “A vision for the future of genomic research” Nature, Vol. 422,
April 24, 2003, pp.835-847
50/50:Reflections on double helix, Bio—World (http://www.bio—itworld. com)

ZZIZRBWTIR ELTERZDD, Genome—Omics—Pathway/Network 7% JLEfl & 4 AHF5E A ¥
ANTH D, WELEMBER LB EFOMWRE L O S . FIROTES , BEOIES .
IS ORI S, Z O LUWMFFED Sl Axis of Research IZ{h> TR LI, &
HWPASEIZEB VT, “Pathway/Network to « + «7 L WIHIDRMEEL LY, Z 1
Development, Toxicity, Disease, Cancer, Diabetes, *+ « + 72 &, X F X FELRHSHBHOLR]



Z ANIVTH LW~ DR E A FED ODBFAT L TE T,

USRS A X S, IT, EE{b*%. Bioinformatics IZBWTHH LWEIZ N X T
W5, HEEF R OBRICHB UV TIE, Grid Computing X2 IBM ¢ Blue Gene BAFEFHHE 21X
KEIND X O 7, BUIEFy MU= HMN S HITHERL, ZRETIVKEDORmWS
FTHAEERELHEEIN TS, ZHICE- T, ZRAF—FHE, ROV I 2 L—
gy, ZUXTED folding, Docking % (In silico/Virtual Screening) 72 & D4y
FEHENETETRERRZHRICAALOND L DT> T& 7, £/, Bioinformatics
WX, BEFEAIZEE KT A Genome, Omics, Pathway/Network (2R84 A 4nskosksl . g, &/
~OFIEZRE | TR Z R O Hiff) PR ERPEC 2> TETWVD, & <IT, BRI
AP JEHAT A Text mining <2 Knowledge environment 5% & Pathway/Network ¢ A
BUEEANAER S Tnd, 29 L7eZkid, MiEW72< Chemical Informatics (Z 2T
1Z. Chemical Computing. Computational Chemistry H&Z®H 5., UTFR L), & DWW
Bioinformatics (& AV & Computational Biology) IZHT LWREBOMESZL7-59THDT
HAHD, TROBALFRAEY T & OREEBIC I T 2 [l & FHRBIEOMEE 72 HIZIX,
B LWL IFE 2 BB D Ao TE T L 5 2 5,

L LEGROIH ST R EEN EARITES L TH, £ 67210 TIXAEWEF X Drug
discovery fFZE~DFHIIR O TN D, & AT Z DB ONFEE HME % /37 R FIZHUD #1
ATWIZDTIR, ERMIEE LT 2 2 LU EORE R EIFTE 220, 72 LT
HME TR L. Knowledge—Intensive, Knowledge-Driven M RIZZEA L7, 49K, [HEH#Rk
SHREIE~OHIFRFIIRE VY, TR IS, EMETF S Computer-Based 73 Modeling -3
DRRIZIR > TERZ LW KO A 52, —HOEHREHEOHMFEICHIE > TS 41
PETWD, L LEBROIEHE TIE. 20X 5123 R>THRY, 20 Z L ZhiIc
FEI L TV D DX, Bk (Post) ThHD, AWF L ZOREEEICK T 2 EHR & iR EME
DI=DDIEXDEA FOFIZRONTZbDOTLNRY, EHICWERDIZ, AR M HED
THAEMEFORBIIR )L TERLEZ OFREFEFTMEDOLEN LT L bHE T NEDL
DTRNWZETHD, 2D LT, £ ) LIEHMEDOLENREZFA TELREHIZE ST,
ELIIRIZRDZETH D,

TROBHLWEBRBOBENCSoTELEESTH, TNETERUL D 2RIV HEAE
L TWeDTiX, EWEFBEEER CHFEEL LT 5L < OffH & FHREEMFEOMIE & 4%
DOMAFREEZRESSEZDZ LIZEFRLRY, ZOFEFGEEZ, HWREOFMEN
Equal Partnership ® F CHEFENTE L LT HHIIE, LRB/LETHL, £OUVE
DOZEIT, B DH3EZ4LH Killer Application [IZEJRAHEH U THHMEZR A % &1 Success
Story 2< 22 ¢ ThD, bHAAINEIBEFMEO—DTHY , +oRMALITF ALY
M, REREMEITIIRD7E5 9,

T CIKESCRION Tl AWEFOEERMBEICIY Mieicid, §ME2RI2T 2585 72
B2 Consortium @ X 9 72 S AHI 2485 L THRPAYICE Y M ERITRNE N LW ) B2
BB ENTND, BlZIE, Leo TN FRIR ENRRE LT, Hk A > 27 L OREE
WD T _REIZ LB L TV D,



Chandra P. Leo et al., Hormonal Genomics, Endocrine Reviews 23(3): 2002, pp.369-381

KT, KEMERIFFESIL, Entelos fh & LFEMF @%%’U%ffﬂ:/\/ﬁo TRLAMT | FERR
I FEBF TR D FE L SN D XD IZR o TETWVD, £ ZITIEHHREFHEOHFEMZE L Mb -
TRV, £7-FHE#EE LTH Computational Biology 72 & fﬁ?ﬁufﬁf)‘%@ Approach 28 % 9
HEAINDEIICR-oTETWD, BAEICITELZZOX ) REHHIIZE A LRSS
ZNQN

D& R RGEEREZ b o 7o FAT 2003 AE. LUF O Review i 3 TR AR Nuclear
Receptor & Syndrome X OWFZEICIERFAEOHEMAFELFEE L 2O E I e VS INR-SX &

B 2R L7,

T. Kaminuma, Pathways and Networks of Nuclear Receptors and Modeling of Syndrome X,

CBI Journal, 3, 130-156 (2003)

Z OO B T3 5 Nuclear Receptor (BEINZEAIA) & Syndrome X (FxSETWH A&
TEEIER & ZEFFR) F. EBAYFOREEL LTH, EFOMEEL LT, lomimik
DEDHRNELZ FOAEEOASMEE LTHEELRPFETH L, Lb Z OMFEBIZIEE
ﬁﬁ%#%memT%é%ﬁ%ﬂoﬁﬁﬁﬁﬁ%#§@ﬁﬁbfwéo@z;%@MA
7= Killer Application O&EWKREZ Tz T\ b, U FTITET., AMEZOREL LT,
ENZ R & Syndrome X Z f IR L. WRIT IT 725 @ Approach @ [ EEMEIZ DV THLEH
T 5,

3. BENZAIE Nuclear Receptors

3. 1. Superfamily Z 729 HNZRE
FIVEUNRERLEINTZO0E. K 100 1D, 2002 5 Th 5, EENZ B Nuclear Receptors
(LLFTIENR EBET Z L b d D) 3R Z OHMARAVE L DOZEEE LTHRRLIN
Too D%, 7 MMREGEOEAT L o TERANOEPMEN DRI L D 20 7 N T BN
RBOpoTEIZ, BUETIE, & MOBNZRROREKIT 48 LHEESN TS, ZbiF
(BREMED) VA R3S L CHR G R+ & LT < (ligand-activated transcription
factor) Superfamily Z#k L T\ 5, NR DMEER T THDH0ND I, EDOWFFEIL gene
regulation & %\ M gene expression DFJEICER L TWD, E9FTh7<. ZDOH
X, BAEGR DS ) LAFFEO BB L 2o T D,
BNZHEIX, MARER Lo TEE I, M4 BmnE 2607,

Nuclear Receptors Nomenclature Committee, A Unified Nomenclature System for the

Nuclear Receptor Superfamily, Cell, 97(2), 161-163, 1999



ZFORNFITISHTHLEHINTEY, TRROVZ=TY A NTRLZENTE D,
(http://www. ens—lyon. fr/LBMC/laudet/nurebase/nomenclature/contributants. html)

NS RROBIIIWREIC L > TREX BTV E, TEFAEMTIEL, HEN270
Lk, ~xi2l, 770368 EHEES LTS, ZiLHOEIT genome—wide 72BslT — & @
T DHE SN bDOTHD, £ b, Ty b, w720 NR I, RIS ATRERIE L D%
ThAHN, EWVNCELAZLOLEEN TS,

Robinson—Rechavi, M., Carpentier, A.S., Duffraisse, M. and Laudet,V. (2001) How many

nuclear hormone receptors are there in the human genome? Trends Genet., 17, 554-556.

Maglich, J. M., Sluder, A., Guan, X., Shi,Y., McKee,D.D., Carrick, K., Kamdar,K.,
Willson, T.M. and Moore, J.T. (2001) Comparison of complete nuclear receptor sets from

the human, Caenorhabditis elegans and Drosophila genomes. Genome Biol., 2, 29.1-29.7.

Jodi M. Maglich, Justin A. Caravella, Millard H. Lambert, Timothy M. Willson, John
T. Moore and Lakshman Ramamurthy, The first completed genome sequence from a teleost
fish (Fugu rubripes) adds significant diversity to the nuclear receptor superfamily,
Nucleic Acids Research, 2003, Vol. 31, No. 14 4051-4058

(http://nar. oupjournals. org/cgi/content/full/31/14/4051)

LT 72 KOS BN HIRD 9 HERANZFE S UFZE S 4172 D% Estrogen, Thyroid,
Glucocorticoid, Retinoid 72 &, W BEJZRPIS3USTR/LE 20 Vitamin DIEPERDZ AR T
Holme ZHHiE, Steroid/Thyroid Hormone /Retinoid Receptor & & FEIEIL 5, Retinoid
Receptor I, Vitamin A OIEMERTH % Retinoid Acid DZFETH S, Z DI Vitamin
D bEBENZHIKTHLD Z LBl bhnotle, ZD% Y B RRFEE IRV E LRSI OFLINE)
5. NR ERIEZ T EINTH I ENRHD, ZiLbld, Orphan (Nuclear) Receptor &
Tz, ZDH T PPAR, LXR, FXR , PXR, CAR 72 ENEEMEHICEMRL TR,
PHIREFIEDO N X AR L EERBEEZ L TCWDERS T THLZ NN TEE, 1
5@ NR IX. 9-Cis—retinoic acid # U v K& 95 RXR & heterodimer 2T 5, &5
IZ, PXR, CAR 28% < O3EMHIEEHE S Transporter MR FDOEGEZHIFHI L T\ D Z & H%
REhi,

VH RREMonsd Koo 2% {K%. Adopted Orphan (Nuclear) Receptors & W
I 5 L9127 % (Orphan [FIVET, Bl (U T2 R) BWRUVREE, ZAuns BB o0
ST WHEIR) A U FRREE S AR BEEOBENZ ARG, E2HIENLHIC
Orphan Receptor &FEIZILTUVND Z &30,

BUEETDE A, RERHDLIWIIANLOY H Y ROFERAM BN TV DENZEERITR
RZ¥0THY ., Y OEFFTVEZY T RRRHMO, AL OFEHTO Orphan DIRFEIC
b, F1IZ, BIEMONTWETRTOE NOBNZEEROLHZEIT TEL,
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TRLOF ST, BNZERICBET D AR DN TV AD E NI TH D,

J. R. Tata, Signalling through nuclear receptors, Nature Reviews, Molecular Cell

Biology, Vol. 3, Sept. 2002, pp.702-711

3. 2. BNZAROHIE L@%ﬁ

Superfamily & FEZILTWATET **lj\]xﬁﬁg@%l;&@b% ITWNANAZRIE R H
D MNZHER LT 57 I BBOSHORRIZI N, ~terminal region> 5, COOH-terminal
region [Z{y> T, A/B, C, D, E, Fi Eﬁa\éné (K1), FARA 72500515 1T

AF-1: ligand-independent transcriptional activation function
AF-2: ligand-dependent activation function

DBD: DNA binding domain

CoR: Corepressor binding site

LBD: Ligand biding domain

ThoD, ZD5H AF-113, A/BREBICHY . AF-2 1%, E, FIZELND CORIGMICALE L
TW5,

COLTMEIRIZEAEDOEANZRRICEBLTWDRN, #i4hbdH 5, Fl2iT,
DX1 (NROB1) & SHP (NROB2) {213, DNA f&EAfEIL 2N KIT TV 5,

DNA fEA SR DBD (2 b, U A REEAREEE LBD IC &% LW @R R o b, Wiz, A/B
EIIEL, BANZBEEROBEMEN & ICTTWLEEEZ L b TS (272 L, kD
BV EEICT 5 TEDL->TL %),

NS RO, LBD <° DBD WiEAM T TH D Y 2 K, Coregulator, dimer #&i
O DHHMBEH D WNIIMMOZTHEMR, DNA 2 E L OBEAEKRE LT, XBRRESREITIC L » T
HEEShTWD, 1272, &L L TOMERTSh Th2Rwn, TR THEIZIE, A/B ik
& LBD SEHES EEAEAT 572 . SHE THAFEH L TWD Z & 03bhhs T g,

3. 3. BENZAFAEOVEREEX Structure and Mode of Action of Nuclear Receptors

EWNZREOERERIC b @ER Lo (¥ 2), BNZEEOY T RiTigL AL,
NEE 2 HIE CTd DMl 2 7 5 2% T & DNE%MED lipophilic 73 CTh 5, BNZEK
VXHIIELC . hsp90 (Heat Shock Protein) 72 i & L R7 B LEEEEZIEA L TIEME L
TWBN, UH Y R3kEET 5 L Conformation bz =4, Zhick-T, FE&LTH
Tefd & R ERTHEL, VA FEDEERTH HDBNZAREROTIE, BNIZBITT
%o ZITRILESICY T RAFEE LIZFERED & 5\ W IMOBANZRE L (homo &2\
1% hetero—) dimer ZJEAT 5 (7272 L dimer ZEK L2V ED L H D), 2D dimer 1213,
FEEEY 72 DNA P AAE RIS 3 o 0 . Z4UZ K- T, DNA OFE#AY e EIkICHE ST 5, 14
FZomEik (DNA OHEFERCS) % Response Element (RE) & FES,

Z @ DNA DFEIRII X I 5851 @ Promoter FEIRIZE LTV 5, Nz, UK



DFEE LTIENZRED diner BWFEATHZ LICE D xHIET 2 BAZFDFRBL gene
expression WiEFE I N5, BT HELHITEREH D, T b OBEFIIENZBEIEOE
HyiE {5+ Target Genes & FEEIL S,

— T B FORET R HERE Transcription 2L K+ 255K F Transcription
Factor (TF) TH 20, BEIIEEDOR T L OIFEERIC L - Thand, BERFIX, 5
BaRTT o BARRMICEET2b0 L, RT bbb Uy Ricxn LTET 5, 5l
XE&EF K LIBREEZLTWVWAELDERND D, A X, Basic Transcriptional
Machinery & FE{ZX3L. @AY KT (General transcription factors) THEEK STV 5,
ENZ BRI W DD OARBF ISR R R & 3012, Z 5 U7o AR 2 8 )8 5% &
RELTWEEZEXLNTWD, T DGR A ZEE~D ATNTH 2 X, AR
LB ORI AR 2% LTWD D0, IR+ Cofactor, D W TIARFRHEIA
+ Coregulator Tdh b, ZIUTIL Co—activator & Co—repressor & DXBINH 5, BIFIL
IR THB AR L, %F T2 (2o X5 el s X%, B TF 2E, CONTROLLED
NOT & % \ & CONTROLLED CONTROLLED NOT 72 & CHISHIN T\ S), BENZ RO AR 1O
FELZOEEENRFEIND LI ho7=DlF, WHIRITDZ & Tho, LITiE, &
5 (BB (T 2 BRI ORI Th D, Cell D ZDFITiE, BIE L7z Review
ACFFE SN TV D,

George Orphanides and Danny Reinberg, A Unified Theory of Gene Expression, Cell, Vol.
108, 439-451, February 22,

BWNZ RN L D@ a8 CAK S 7-mRNA (X, Splicing 72 & RNA OFRESS RNA >
5 E LRI BEA~OFR, BEREG OB EOBREER T, MIELRET X v EE A
T 5, TNOEDOX U RIZEOHIIE, EYOFIE@Llrotz T R BRBEEST) %
RFLED, ENHICHEALIEY, 2o 2BE) (k) L2V 750005 ENTND,
Thbb, BNZAKEEEIGTF LT Code THF /7B LT, M A->TL %
Skedd VTR EICHL LT, D EL AT RAZED | EEROEFEZRES LD
B <SR E LT TS Ko Ici x5, 2 2 CRASZAERIZAIED % Sensor, Th
0. FERNBGTPEY) (X 2 X78) DR % § 54 Processor ThbH, EEROZ DL H 7%
FEREIX, RSB OEAIZHEEIL LD B AERDEFME Homeostasis R O7-OIZEE N
TEleEZ2bND, Bt MI, &Y, B, REHEWEO L5 RHORIRF O L
WEIZE HINTEHY, EROLBRITEHE SN, FLEOAREZ I LTS & HEE
ENd, LT, R OEKIT, EIFRE LB Db L Life Style D%k
SORBERHTZHLTNDE EEBEZLND,

3. 4. Cell Signal & ® Cross—talk
BT, WMARIVE DL D NS EERO Y T ROERD, MBI A > TN
BRIRIHEET DLV ERRO X T TROVWERNSEE R END L )27 » T



7oo Bz IX. Estrogen (X, I OFIEMHONEMIRIZKRT LT, B2/ =7, Mz
5 WK E I L5 (MAPK) #RB&IZ XK > T, Nitric Oxide Synthase (NOS) #JEME(LT
55 LW ERFER S (Review, Medelshon99),

Z 9 L7z Cross—talk 28175 MAPK @ X 9 72 Cell signal pathway /-4 AHIiIL. &
W] (P72 Lgy) CIE S ERRISZGIER T, ZOEKRTIZ 9 LI2/FMIX, rapid
actions F 721% non—genomic & 5V X non-genotropic action & HIEIILD, T DIE R
Ze~ToRIE, BN ERD Coregulator IT/FH L, BBBFICHHELZHZXHZ b H D,
TN Cross—talk EFEEN WD R ATH D,

Anthony W. Norman, Mathew T. Mizwicki, Derek P. G. Norman, “Steroid-hormone rapid
actions, membrane receptors and a conformational ensemble model” , Nature Reviews

Drug Discovery, Vol.3, No.1l, pp.27 - 41, 2004

3. 5. WANHRLE L ERR

ENBHH BTV nuclear receptor iX, NAMWHRILVE L DZFETHH M, estrogen
CREFESND LI, Thbi3FE BF). Mgk, BRERIEREBERL TS, £
NHOEEE U Tofatt, BEMEE., DA (& ITHABRASCRIN RN A) 728 L Bf%
LTWa,

J. Vermot, Retinoic Acid Controls the Bilateral Symmetry of Somite Formation in the

Mouse Embryo, Science on line Published online 24 February 2005

Z Oz, VFJ A RS2 Thyroid Hormone MJERETERKICEMBE L TWA Z & T <D
nTCWb, MEFEEICHEME I N - KXE O Teratogenecity D % & T L .
Genome—Omics—Pathway/Network |ZBJ9 % Tutorial ABH LTV 505, Z O H T Knudsen 73,
S RME DR KPR EIZ BV T E OB X° Pathway NEEAEZT D0 &V 5 WFSEEH] %
AL TWD, Ftld, sEDOMEFITH 5,

Thomas B. Knudsen, Genomics in Developmental Toxicity

(www. epa. gov/comptox/comptox_workshop/presentations/comptox_knudsen. pdf)

1% F 7=, NIH @ Grant T. Birth Defects Systems Manager (BDMS) &9 5 — & LUV
WA= 2 &L H B, Web TRBRBIIZAB LTV 5,
(http://systemsanalysis. louisville. edu)

EWNZAEIL, iz DB AEEY, B ERRICbERL WL EBbnd, £
TN Z BRI 53{b Differentiation ICEBR L CWANHTH D, Bz, A%
HHWTEMZ EVWoFRIC (b EE) FE T 28HMBRRIL. BN AR & %<



BIfR L T D,

PWADPTHARATR O AT =ALBMHHS LB BFRE (FEFv 7=, T
X720 E) bHEINTVD, ZNUHIEFTX b UZFEEEZENIZL TN D, 72
720, BUERSCIRIE ISR Z2RE BV S N2 < 72 D L) K5 ZdEf] & &
LNTEBY, SHICHELWAT=ALOMANBLELE SN TWDS, £, WAETIIEN
EEBEIC SN TRV, KETITEFEIICA o T2 MBS 3 5 R VE A R E
(Hormone Replacement Therapy, HRT) 23A<ATHILTWD, ZOFIEIZIE, EFEHER
DEBGE LW D Fag E D ASDFERMEZ IR EED E WO ADRLEDRONT 2% &
HEVIHLWEENR DX E L > T D, HAYRIT, NIH 25 HRT ORERFER 2 & Tk
L (www.menopause. org/) KRERKEZMNEAT, F72 ZH0HFHRDETITME A D700 &
9 Th DN, BN I 7= Clomiphene 72 £ G DLW IENPENZHAERIZER L T
W5,

ER % AR, PR 7 LA VE > D AEAIL Fﬂ%@ﬁ%T%ém“Mﬁ<ﬁ% R
HIES R LTV D, W< GLmE FEJ R 7 5Bkt S J# T Screening
ﬁ%ﬁmms%&#%%énfwéﬂ\ﬁ%@%ﬁi%#b%ﬁ@_ﬁofm&w 53U
< ELVE ARG O K & 725K1E . ASRERNIZIFET DB o EFHROLEW D 72
ERHZT20TH S, B, BEERS EFFIZN, ADBADY A 7EFERF B2 6T
WAKRE DS WBIZIE, AV T7FRY) 1E, ZEARLESLFRC ERRICHEET 2 & Bbh
Do TNRDIT, REIWER (7210) 23200 Lo X9 REEMN o L~V Tl
HEhTWRWNWZ L ThD, LEN-T, 29 LEMER SEIERFVEVERBED
HAARVER OB, EBAL &RIL. agonist/antagonist FhERD/NNT o A7 E . BN HEOME
EINRRERE L THAINTHD THRINLD O & Bbh b,

HEMRHEENSE L, AV EICEL Y —DORERMERH A, FIE Anti-aging
LMEINDEFLEERIEBRLESE CTH D, LRROLVTF /A VB )V —2b—HITHD
W, S E RO LW D IIVAL O, BIEAL SMAe 1T, HRERVE RS
NEENTND LEEZHND, Anti-aging & FAEBKORGICBEHRLTND DR, HAT
X (F72°?2) FAIENTWRNWLTF A VBBAYV D7 ) —LThd, ZiUkx, REDOHE
(UIREZHLTEELEERLED) DRELOLEDNTWD, ZOEBOHAE, HO
BAEZRES 1203 L LT, BOrEW. BANZFEIEROIEIL. 2 5 L7cIRREDRS

IZHBIR LT D, ERR I 21X Estrogen & BEE ORFREZIERL TV DF3mLEH TTND,

F. Conrad and R. Pus, Estrogens and the hair follicle, JDDG, 6(2), 2002, pp.412-423.
LIVEDINNEDHRIZBVTHA TS S L BDh D DIE, Stress ~DIEFUETH
5, BMEFRUL, & b~ Stress [TRHAUE & HITNAENELL TV D, BIEIZZDZEL
LI LW, BISHE L TO SRR RIB A2 < IBmEFEICE S22 2TH, oM
DOFEBPHFRENTHZ D L WO BRB R N5, FEMIIZ Stress ~OEIL AR S ZD—D
ThDH, b I Stress ZJ&KT 2 & U (IR T CTHLE AL E S (CRH) 2
SIS HL, ZAUT Ko TR U O T EAR) B @Il B E R Hormone (ACTH) 23t & 415,
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BFILMIRIZ T > CTRIFICEET 5, TOEMTRIBE N Stress Hormone & TN D
Cortisol Z 45, Z® Cortisol 23S 9 A D2, Glucocorticoid Receptor (GR) T&H
5. T72DH GRITE MASIANHZIT S Stress IIRET 2V —DEEE LT D,

2R RV /IR L L TOBWNZARIT, 2NN b < ORA LKL TV
2

4. ATEEERN Syndrome X

4. 1. Syndrome X &I iH>?

Syndrome X [ZAEW, FERWS, @mARMUE, s, 72 &, FHAICEIE Lz—@ ek &%
B chd, by EiT 1980 FERD%Y. Stanford KD Gerald Reaven H 12 L - T
BEINIZEETH D, Metabolic Syndrome X, & D WILHLIZ Metabolic Syndrome & & K
TNs, ZAUTFRAE TV O ATEEER & ZER U TH D,

HEPRERE, [AEEEER NbhdAR, ZTFERE, 1997
ISR ; 205 <, AHEE, 2000, CHEHE679) .
FINERE ; 2 & AEEEE, SHEIE, 2003.

Syndrome X & 2 WMFAEEEEHICIE T 2IERIE Insulin oW S CTHEE NEL 72
% Insulin it GEPUME) , Insulin resistance TohH D, ZHDHDREEIT, DASCKIE L
HLIRSBEELTWD, ZHUOLOERBOHBERERLIOVBIEmTHY . Ehn (28) FER
i, mRIE, Mt BRE(bE 726 L, SEICEI 2 I 20 O AR ZE 2 5] & 2
RERDHEZEZHNTWD,

SeEEICI51T D Syndrome X DB & E O THEEOLBITSBITIR L, BEEED LHZ b
ZH LTS, WAIT, T b DORBOMEA LIREL S LR OBIIEL, EFICBNT
b EIBHFEIC BN TS KRHEE)OBRAOBEISE L L TE 7, £72. TOHIE AL
ThoZ b, TOFRKNEEDNTVDLRFDRL A JVZEEREE L, KERET
EEF L~V TEE LWVAESF Menu 242775 Z L biThbniTn5,

Dietary Guidelines for Americans 2005 (www. healthierus. gov/dietaryguidelines)

Syndrome X Z4yf LV DIEH 2 2 LI NETEH L -20, ZoERZSI S’
Z 9 metabolic disorder \ZNEfENS (Visceral fat) *° orphan nuclear receptor 235
LTWAZENRERINT-, T/ b, PPAR 245 &35 (adapted) orphan receptor 1.
EERO TN X =L R D AR FOEEEZ RSB E 2L TNDL T ERbroTE
DTHD, ZNIZE> THHRIZTBRICERT D2 LI o7, ZZIZIEHENPEOMIEE S
KELSEFEELELTWA, FiEDOIHRIL, Nuclear Receptor & Syndrome X ZfEON2iF 7=, Frex
@D NR-SX EEDIEFEL 72 o 77 Review i L T D,
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Ajay Chawla, Joyce J. Repa, Ronald M. Evans, David J. Mangelsdorf, Nuclear Receptors
and Lipid Physiology: Opening the X-Files, Science, Vol 294, Issue 5548, 1866—-1870 ,
30 November 2001

4. 2. WHWaE & L TOIRNR

Syndrome X DL ZNA~DIMLD I X 2P oMFEnE & L TR ELTE oM, JE
NA#IS Adipocyte DZERL Adipogenesis & FUNAWd AK+EE Adipokines TH B, £
W IEARIRE > & 72 DRI HUC ARG fat #E L TR ET ORI & s S TE T,
1990 4RI, MENI#AME Adipose tissue 3 EHNEME A AT 2 S S ERRNFE2RIWLTWVD
T MRS, RBEAWE D . TENHEBIXAEERAN TRRKONZMW (FLEY) /B T
RN EE DD FETICR o7, IR I8 ANENHLRE Brown Adipose Tissue (BAT)
L HANENFMERE White Adipose Tissue (WAT) 8%V . F 72K FIEM## Subcutaneous
adipose tissue & WIENENHRE Visceral adipose tissue 233 5, JE#<° Syndrome X CTRY
2o AElEE#ETHY . & IZHIRIENHERR CTH 5,

NENGAIIE 539 B K F- D 5 B Insulin JHUWEO UGS, EHOUER EHFERELHENT
W5 DL, Adiponectin, Visfatin (PBEF). Leptin TH Y, FEE L H I3 TV 5 D) TNF-
a. IL-6, Resistin, ASP, AGE, PAI-1 72 & Th D, T 5 DIMEF DR & £ DEERED
WFZE BTG FE 38 KL ORI R Metabolic Disease ®RICBWTEEZREKEZH XD
WZRoTEDTh S,

FEW AR ICBE 2 F9ECH 5D O EDEHEROIX, BMlE~Ds{bTh 5, Tk
Adipogenesis & HIFEEILD, NRAGAIAGIXRIZEMIAD 2 S RIBRAIIE & STV D3, IEMER
ZEEbro TR, T2 IEMIIE~D SIS PPARYy 72 ERENZEENEE LTV
ZEiTbhroTn5,

Michael W. Rajalal and Philipp E. Scherer, The Adipocyte: at the Crossroads of Energy
Homeostasis, Inflammation and Atherosclerosis, Endocrinology, 144(9), 2003,

pp. 3765-3773

4. 3. FREHHMBEE D4+ Communication

AR BIE, IR LONIEEOREPCIREOEEE AR S Z ERNE L 2o/ 2 & %
SR LTS, AR H TR Z T 51 LTV 2 ME— DK 123 Insulin TdH %, Insulin 1L
& AL CHEAIN DN, Z OMREIZEENH 5 & Insulin BEA IRV (18]) HE
PRI & 725, Z ORERIFIENRIE, Insulin OMiFEH 2 WIIMAI S0 )5iE (Bl 21X L)
WX DEABBEOUGETH D, UK LT Insulin IZFEE SN TNDD, TAUNBAKD
B =

Z L7V oM Insulin KPEE WO IEIRTH DM, 2D 0L SOIRE S EHE, Insulin 2ME
M7 5K T2 Insulin FEABOSRETH 5, B~ LIFEORHIZEE
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LTWBRFIFZ N, L2 TERLDEEFRKN &L, TOUERGZHEZ b D,
Syndrome X DLV MEHLRIBHE B 2 5 &, BT 5 FE MRS Th 2 Wb, RN,
€ B AR, AP, B#AH. ~2 v 77— Microphage, MEWNE. & HIZHMOBRARFHETD
L7 EORROMIL & . DR &0 3 DA OB & L2 R L T aude
SYANAN

HL, 5 LIEBREHFIN2ATESCZENTE, ZNDHEK TR ZENTED
72 5. Computer—Based Physiology & &M Digital Physiology & THEFEERE . HrlL &
DENEENDZ LD, FRERDBDL, 29 LERARITERE, 2EEE 2708 il
RET AN, —HEFICRE LEFELWET VICRES N TND, Z< OMEEORLE
BTV DOIF Insulin 2SRMAMM G (IR IAENDHEEL . TOMR L LTOR
FIREREOET ML TH D,

4. 4. FEHEHEEL T L KO OPRER

EOFETHLRNVWI & THIN, BHNZAERL Syndrome X AFFED BAFIZIXBIE T 2 A D
JRIKEAR TR N D 5, HAICEE L8R T O®RRKIX, b NEREFOERARPFEHDO ST
bbb, T2 ZNETONZEIE., HHAY7: Mendel DG % EREIC LTz, B LRSS T
M1 LIZKHET D LD RIEBERNG LT H NS -T2, 25 LI-FEHE%Z Mendelian
disease LIRS, Z 9 LIcEE LB L ORREZER LT —F ~N— 278 OMIM (On-line
Mendelian Inheritance in Man) T& 5,

Lo UAESG . BEIRYPT. @ifE7R & ORBIT, ZHOBETOREN L HMEICKAE -
RERTHDLEEZLNTWD, 20X ) RRBBEE LG OFERICIE, HILARE R
EWZTZFENRLETHD, b N AREGEHRDBEEIZE T T2 A Ridfe o TE 2
£V BHID Variation (ZBALAMIT bivie, —HEZLM SNPs 7 — & DIEEITE DR )ID
1B Thote, 0%, EHEEE N7 MEHEEHE D%k E & LT International HapMap
Project A FE/E Lz, T 9 L7ZRHEIC R Y | KB L BB FORBEOREE & 72 5 Rtk
B U 7238 s 72 Variation 25HEFEMY Genome—wide I[CER EIN A BENE > CET-, =
T COHAMN LI IERRITESHMNT Association Study LFHIND, BUE. MERENZRESE
FOFOERT -2 barCa— 2 ERE LR E L 75 HiEmICL - T, BHEE
Gl S EF S ERANMERICHA OERICEHT 2N RRICEBAIND L9 1TkhoTz,

728, MBI 2 \IBH 72 BB Variation X, ¥ > /X7 DT 2/ BROEBIZT TiEs
WV, BIRFICEZAEN TRV, WHW 5 Epigenetic REFREL, B FORE () ©
BRIZGEALHEmE->TWND, T LML ZNETEIRETH 723, & FT /LD
FEARBSN OfFF% T, B MADOEBENEHIZE -S> TEZ T, MIREOMELL &L 72
ST&E T2, BNZEIAE L Syndrome X IZB L TH., S EBAIRENT O E » F 03 EA - TL
L1259 BN, BREATIE, £7213-o %0 LEEABEBLFIT RS> TV
VVIRTLIZ & 5,
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Gibbs, R. A. et al. The international HapMap project, Nature 426, 789-796 (2003).

Joel N.Hirschhorn and Mark J.Daly, GENOME-WIDE ASSOCIATION STUDIES FOR COMMON
DISEASES AND COMPLEX TRAITS, NATURE REVIEWS GENETICS, 6, Feb. 2005, pp.95-108

William Y. S.Wang, Bryan J. Barratt, David G. Clayton and John A. Todd, GENOME-WIDE
ASSOCIATION STUDIES: THEORETICAL AND PRACTICAL CONCERNS, NATURE REVIEWS GENETICS,
6, Feb. 2005, pp.109-118

David Altshuler and Andrew G. Clark, Harvesting Medical Information from the Human

Family Tree, Science, Vol 307, Issue 5712, 1052-1053

David A. Hinds, Laura L. Stuve, Geoffrey B. Nilsen, Eran Halperin, Eleazar Eskin,
Dennis G. Ballinger, Kelly A. Frazer, David R. Cox, Whole-Genome Patterns of Common
DNA Variation in Three Human Populations, Science, Vol 307, Issue 5712, 1072-1079 ,
18 February 2005

REYiE DB An 1
S OB FICE L Tk, 5 — &% X—Z (http://obesitygene. pbre. edu/) MERL ST
Wb, ZOHIRLHH D,

Snyder EE, Walts B, Perusse L, Chagnon YC, Weisnagel SJ, Rankinen T, Bouchard C.,
The human obesity gene map: the 2003 update, Obes Res. 2004 Mar;12(3) :369-439.

ZOMIT TS (V=7 A RO Appendix 112U A hIFLTW5) AR RS EER 1
121X, adrenergic receptor (a2, «2B, B1,2,3). adiponectin (APM1), APO(A-E), ATPase,
INS (Insulin), INSR(Insulin  Receptor), LEP (Leptin), NPY (nerupeptide Y),
pro—opiomelanocortin (POMC), RETN(resistin), melanocortin 4 receptor (MC4R),
proconvertase (PCl) 72 FDfth, EWN=ZRIRIZEBRT 28+ & LTER, AR, GR(NR3C1), TR
B. VDR, PPAR(a. v), SHP(NROB1). 35X OMENZZA & BIE DR SREBF 1 83 £ T
W5, APO Z NI EIE, BNREBARD Cofactor, BNZAIEOIERIEILFDOEY &5 %
bNDMN, £H LERFIEIMICHEH D, 29 L THDL L, BRAZHIKL ZOBEK T, i
WMWK . Insulin & ZDZFRRENZ N ERDND,

2 BB IR IR D B As+

2HUBEIRIA DOBARFERRIZ, 2 OFELL E ORISR A LN TE2n, MR H A
STWAEIFEZRVRIICH D, FO—>OFMIE 2 BIBERE & S5 T % OEREEA
MHE—TIIRWWNHLTHLEEZLNTND,
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Stephen 0’ Rahilly, Inés Barroso, and Nicholas J. Wareham. Genetic Factors in Type
2 Diabetes, The End of the Beginning?, Science, 21 January 2005: 370-373.

TROMXLIZ, B FETTRIBWCTHAEE TIZA O > TV EBIRTFORED 5,

J. Marx, Unraveling the Causes of Diabetes, 296, 26 April 2002, pp.686-689

Z ZZi%. Calpine-10, HNF, Glucokinase, PPAR, Insulin Receptor, Akt2, UCP, Resistin,
AdiponectinZg ENRZEIF 5TV D,

Z O Syndrome X B OIEG TR

miLE, mAMSE, BREELAEZ S22 8B FREbEDDILTVND, LI, &
M & @ARMAEIZ B LTk, WRIFEIREBEETORE & TUCES TRRIENRR N %
L., TN ACE FLEH], Statin 7e EOIEFEENBR S L Eb T 5,

PRI R R B AR T 8 D WITIRIR BB S F ORRIL, RWOBAED 27217 T2 < IR
PR~ D 1 A & 2 DI DOIEIRFE~DEZRA O LM SN TV 5D, EREIR
TREESNTZE L THZNTIHRFEEN - BICHBE TE 2 Ty, B—&a 70
JRIK & 7g > T D OMIMIZ HFEH STV OB T, 1RRENHFE TE TV RN s D137k
<R,

BIE, 2 < ORFEEFEN Syndrome X PIER B DIERIEFAF ITHkA TV D, FIZIX, TR
D@ LI 1L, GlaxoSmithKline #1237/ AfEFERT I D HERE % (2 & 272 03 O SRR RIER TR % D
S UTREREEB I FIREREZ & D TEhh, 2BERFEZ G E L TR STV D,

Allen D. Roses, et al., Disease—specific target selection: a critical first step down

the right road, Drug Discovery Today. Vol. 10, No3/24, 2005. pp.177-189.

Z oM, FRLOF I, RIS D REOB X ICET 2 ME TH D,

C. E. Dohrmann, Target discovery in metabolic disease, Drug Discovery Today, 9(18),

Sept. 2004, pp. 785-794.

R. H, Jandacek and Stephen C. Woods, Pharmaceutical approach to the treatment of
obesity, Drug Discovery Today, 9(20), Oct. 2004, pp. 874-880.

Yuguang Shiand Paul Burn, “Lipid metabolic enzymes: emerging drug targets for the
treatment of obesity” , Nature Reviews Drug Discovery, Vol.3, No.8, pp.695 - 710,
2004
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5. EHMFFE & OB

5. 1. EELOENE L TOBNZAEK

T DREEDTE T DTSN, ZORURIZ L o TEIES OFER Target & 72 2 KNSy
F O ORI R D725 9 LWV Dm0 7o, HIFE, 2O 500 55&
NTWEZR, ERRIIZENDD RS LU BT 2D LR D1E55 L) Bifgnt
Ehiz, BERERI ORI 500 D 5 BbiFid, GPCR A A « Fr o Rp Nl EOREY L3y
EHKHor. IRDEESR (Protease) X°U ER{LR%ESE Kinase 728 ZAUTHe & . BNSZAIKRIT R
%“T, DTN E HDTNDIZT E Do lz, BIRERT, FEERIC ENZT OEEMETS
DEAIERI D B & BT > TVDDITENTRNA, —fl& LT, klicy (4. 47T)
#I L7= Roses HDiEL (Allen. D. Roses, et al., Disease—specific target selection:
a critical first step down the right road, Drug Discovery Today. Vol. 10, No3/24,
2005, pp. 177-189.) D Fig. 212, WA ZRT 77 703 EH SN T D, T LT, &
2130130 GPCR THJ 400 59, A A2 « F v R /LM 350, Protease 7% 300, Kinase 7% 150
EfEE L NRIEL5055 & 72> T D, 7272, NRIZIZZ D Cofactor 23 H7=72fEdli & LTk
LT%@\%®@iNR%LEOTMéO;®2O@ﬁ%kék\mjﬁm%ekﬂﬁbﬁ
><,

COXDITEENR 2R L LIRS, HOIWVIESH TS ERLORIE, MO
FNTHEN D L < 7pvy, ZOERTIE, BEEEZEIC L > THERTANESHENEITE R0,
LA LWL DO T, 29 LERFIFELL 2V, 2ERL, T TR TEL)
(CHENZ A RIT M OEARN 2B S, & UTHA, TBRIEK. Midosab, EEHER L
-T2 ETH D, b O OLSOHBINZRMERD, IBASCHISIIRA AL AL
FEUMAHEIE, BHL X OME. WhDLHAEEEERZ L, Mt iclir 2 ERE
B L TWOHEBHEECEBRL TV DI NETHD, IHIZH ) —DOEEIX, EHKHOD
BH%E TH 2 %R > Transporter D% < 73 NR DFERTEARFIZ & > T Code ST
W5 LETHD, PAIT, PIZEZERLOFER 722D NR O L <2< &b NRIZET
DHIGED 2 WAL, TR TOEKMIIEE IS L > TERTE 2VWARMERIL L E 9 2
LINTE D,

5. 2. Pathway/Network 7> HIER)ZHEERT D

EHGLBARIC B T DI DK E 72558 1%. NIH OB LW IFSEEIEREAR CH 5, 2L
T, IBC s 9th Annual Drug Discovery Technology World Congress C. NIH Director @
Elias A. Zerhouni %% NIH Roadmap for Medical Research & B4 2B EH 21T > T 5.
I EFEAITIARMHFETCTRZROY A PbM I ENTED
(http://www. drugdisc. com/section. asp?page=multimedia), Z @ Roadmap @iz, [t b
DEERNDTXTD Pathway/Network ZHASNZ L., O LI L THERIT L&MW %
BERTH) x2S LHERIRERONTWS, ZofmEE, T TICEERMICER S
TV, TRt €O U D Workshop IZBIF 2 RLERTH D,
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Molecular Libraries Screening Centers Network (MLSCN) Technical Assistance Workshop
RFA RM-04-017
(http://nihroadmap. nih. gov/molecularlibraries/MLSCN-Tech—-Assist—-Wkshp. pps)

INETOEEKMBERIT, B F2hFIEL, T, "EXRCHLIEN (L D5
B UNRIE) BERFLTERL, ZHICKT D Lead EMETIND, WX ETHFA T 57
DOWHBEERDIEMERL, TNEdEL TV &V Fikimz &> TWe, Zhic
KHLTHLWE X F T, ERENPERTERLS, DA vy FRE5T5EFEK
Pathway/Network DK & 72 %, EBEITIL, ZO X9 2FAEIL. FFLLbOTIERN, b &
b EEHMOEHAPE-TIERWNWZ LT <AL TV, LR s TEORESEE
DA 4 v FhbbH, ZONOHN 0n/0ff SNOBMEREIRO LS IIRET L7245 L%
ZHNTIEWE, 612, BEEMHOZ ITIFERFICEER G IND Z BB LR, #HR
EF T, SN (RIS I > TV DA, A3 (L) 132 OMmEEATND,) &
MBI 2 Z 5 L 7= Pathway/Network B2 ZE X Z RIEICH I o 72 DX,
Pathway/Network NiERA SN 72 L7=D 2 1980 A0V IS THY . TDOFT —H_N—2R
DSV DPREAMTT2-T2DIE, 19 9 0FEROKDY Eo72Z LICHBELTWDS, 2oL
MO, 25 LEEREICIR G720 0HM TR NETIIR o ThoToZ &
XD, L., T TICE < OIOEAEZR L, Pathway/Network DIk Z#E (H 5 HID)
ST b DICBITL TS, UUTIEZEY LEREEEZWGEDmLOBTH D,

D. Brown, G. Superti-Furga, Rediscovering the sweet spot in drug discovery, DDT, 1

December, 2003, 1067-1077.

Andrej Bugrim, Tatiana Nikolskaya and Yuri Nikolsky, “Early prediction of drug
metabolism and toxicity: systems biology approach and modeling” , Drug Discovery

Today, Vol.9, pp.127-135, 2004

C. T. Keith, A. A. Borisy and B.R. Stockwell, Multicomponent therapeutics for networked
system, Nature Review Drug Discovery, 4, Jan. 2005, pp. 71-78.

5. 3. R BEE U7 BRI O fiR e
INETHRYIBRLERTEZL DT, BANZAR L Syndrome X OBFFEIZN 2 WEEE, FL
WA, BISEERS Ao, BT, 2 BUBEPRIS . miliR e, & iE, ARk & 2 < OBEED
TBRIEDORIE LIRS BB LTV D, LaL, BAZEAAERE Syndrome X OBFZEIZZLLL LD
—RARBEN DD, FTOBMIL, B E B L7z CYP D & 5 7Bk & v
RIBDEL BENSHEOENELBTOENTHDLZ LIZX D, 2O LT T Tlaik~
e, TOFERT, BEEMBEBOFMEOMTE EEHEMICITR-> T RNE S Th D,
LML, ZO5EOMZETHITL TS GlaxoSmithKline @ Kliewer & (TR CHA9)
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I BUETGHICTTW D2 < QYOG > TV % CYP3A4 13 PXR DFERYELSF D REY)
T D15, PXR ZTEMHLT D0 REMED H 2 HM A BT 5 & S — KW B 2 2
TR HDE LT, [PXR ~OFfEELERET 5] Z & ZEEMLFEAFEOO L DOBE & 3~
LB L CUWA, Lipinski @ rule of five 72 &, Drugness O IEHE~DEHLMNIE DS,

O LB E R o5 &2 0 (BN) ZRKRLEORAIZET 280, BAETIE
FIEELSBRVWEITHD, BNZHRIKE DO ESMMNTIL, Selective Nuclear Receptor
Modulator OERFEE VD Z ENDEIREZ 72TV DA, T (PXR X CAR ~Of & Al REME
D) BEIFT T D Drug Designer DREJETLH D EWVH L O, 2Kk LERH A

-

Do

~ OFBIC T S BOEOREE U A R LTHL,

1. Qinghu Ren, Katherine H. Kang and Ian T. Paulsen, “TransportDB: a relational
database of cellular membrane transport systems” , Nucleic Acids Research, Vol. 32,
Database issue D284 - D288, 2004

2. Karen Swales and Masahiko Negishi, “CAR, Driving into the Future” , Molecular
Endocrinology, Vol. 18, No.7, pp. 1589 — 1598, 2004

3. Klaas Nico Faber, Michael Miiller and Peter L. M. Jansen, “Drug transport proteins
in the liver” , Adv Drug Deliv Rev., Vol. 55, Issue 1, pp. 107 — 124, 2003

4. Christoph Handschin and Urs A. Meyer, “Induction of Drug Metabolism: The Role
of Nuclear Receptors” , Pharmacol Rev, Vol.55, No.4, pp. 649 — 673, 2003

5. Wen Xie, Hirdesh Uppal, Simrat P. S. Saini, Ying Mu, Joanna M. Little, Anna
Radominska-Pandya and Michael A. Zemaitis, “Orphan nuclear receptor-mediated
xenobiotic regulation in drug metabolism” , Drug Discovery Today, Vol. 9, No. 10,
pp. 442 - 449 , 2003

6. Silvia Santamarina—-Fojo, Katherine Peterson, Catherine Knapper, Yang Qiu, Lita
Freeman, Jan-Fang Cheng, José Osorio, Alan Remaley, Xiao—Ping Yang, Changting
Haudenschild, Catherine Prades, Giovanna Chimini, Funice Blackmon, Teena
Francois, Nicholas Duverger, Edward M. Rubin, Marie Rosier, Patrice Deneéfle,
Donald S. Fredrickson, and H. Bryan Brewer Jr., “Complete genomic sequence of
the human ABCAl gene: Analysis of the human and mouse ATP-binding cassette A
promoter” , Medical Sciences, Vol.97, No.14, pp. 7987 - 7992, 2000

7. Paavo Honkakoski and Masahiko Negishi, “Regulation of cytochrome P450 (CYP)
genes by nuclear receptors” , Biochem. J., Vol.15, No.347, pp. 321 - 337, 2000

8. Daniel W Nebert, and David W Russell, “Clinical importance of the cytochromes
P450” , Lancet, Vol. 360, Issue 9340, pp. 1155-1162, 2002

9. Willson TM and Kliewer SA, “PXR, CAR and drug metabolism” , Nat Rev Drug Discov.,
Vol. 1, No.4, pp. 259 - 266, 2002
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10. Ekins S, Mirny L, and Schuetz EG, “A ligand-based approach to understanding
selectivity of nuclear hormone receptors PXR, CAR, FXR, LXRalpha, and LXRbeta” ,
Pharm Res., Vol. 19, No.12, pp. 1788 — 1800, 2002

11. Steven A. Kliewer, “The Nuclear Pregnane X Receptor Regulates Xenobiotic

Detoxification” , The Journal of Nutrition, Vol.133, pp. 2444S - 2447S, 2003

5. 4. Personalized Medicine

Genome-wide 72 HEFRAIAENTHEINT OFEBIL. Drug designer [ZFAEDIRHLZIH > TWA T2
T BRICBT 22NN OREBE DTS, Personalized Medicine & FFIHL % #E
YRR D EIEIL~DORLE b EDTND, £ 52 b I -CHRE O X 5 772w B %
— O, H—OMF TR A 5 Z SIZITEHEN S 5, IpRIE L 2O RICET 278 b .
[WE ENE R EWVIEH A Gate point] BEMNL, TU T REEK%OE FIaE
Post-ligand binding signal transduction pathway (PLBSTP) ##¥ &9 5| JFla~& FKE
LTCTW5b, HwiUT. Merck @ Bei Zhang H1%. Insulin Receptor (IR) Z{EMAL T B IERTF K
{845+ & PPARy @1 L\ non—thiazolidinedione (nTZD) 72 agonist %~ 7 A % f T Ll
L. W &b 2 BRI SGEZN RN L DAL D 23, nTZD D513 Bz b7 53 &0 5 El
ERR RSN DIZK L, IR ITHERT 280 FIEREBDICORN Y . ZOERTENLT
WhHEEE LTS,

M. Z. Strowski et al., Small-Molecule Insulin Mimetic Reduces Hyperglycemia and
Obesity in a Nongenetic Mouse Model of Type 2 Diabetes, Endocrinology, 145(11), 2004,
pp. 5259-5268

O LeEWS, BT Gate point (s) IZH 1T D1EWZT T < | PLBSTP ZEEIC AL
Pathway/Network JAZTE 2 5 Z L &ZRIEL TW 5D,

5. 5. EfitkOMENZE

FRRoZ LEmPT L WER, 2 < OEDZRCREMCH AN % Gate point 72
I C72 < PLBSTP % H:ff % LB TRk EE AL 9, B ERMCET oaF
THEHRODGHTS Z 5 LIZHANDIT ) BENR B D, EIFA~OISEITIIMEAZE & BB AR
T2V (ZOLEOREIZIE, BFERELEEND), < OEHKSIL., Drug Designer
MHAEL LIRS T 2D TR, ZNLSOKRMDZEL < DEKRSFIZTHIER LT
WOHRRBMER B D, 7o, REEAR LIS L EH—-BRFRRERE WD 2 L1335 2 8
WDOT, BIsWRFER LS S oK E oML, MAGbE I EIC® RS, ZOXO7R
BRI & EHRSE OB O KA & BVEH O/ IMEDRFFRIZIE, EMETFHGH R ED
HERZ T T <, b FOBET, REOBEHIEDO M, ERMLLENORER, 51
Pathway/Network % FM%1Z U7z Physiology 72 &, DJAWEMRMFERNEIBE SN A& E L
WO Z LT d, SHIZALEZMLEIGHAETH, MRS L TREREEZEZ 27, LK
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WLETH L, ZZIIFEAR, HE LF0BZ 2RISR ThE R bRy, 2ok
FExDH L, BHEORRES S AL S EHE S . HFE VIR O MR &5 H
Rx%T5H, ZORICELT, EFLEPOHAFTIFHANCUE SN RTNTR 20T
b5 D, MARKITIZ, IRRRE S X 5 LI 2 A 7208 L WM R ER 2 A TG
B ENDEDITRDIES D,

6. EFOH LW EL

6. 1 RBFEORE

v N7 MMEGEETE DA % R OONE DX, WERDSEERTEE T ) AT L T AU R
FTHEAN (Omics) (X2 T—HLED EVWOIRELEALLZLTHD, 95 LR
Nutrigenomics & W9 FIENMEDLOND L HIZR->TEREIEHENTVS,
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*1.

Human Nuclear Receptors

NR Name Abbravixtion Synonym ond xenobloth
Egg| ETTARReNTnG TRa thyroxin GC-1
receptar
MNR1A2 TRA thyraxin GC-1
NRIE1 Retinoic acid RAR o/ retinoic acid
NRI1B2 RAR S retinaic acid
NRIE3 RAR ¥ retingic acid
Peranbig hypalipidemic
NRI1C1 proliferative activated PPAR & fatty acids eicasanoids fibrates w8 d:’ou
receptor &
NRI1C2 PPAR /3 fatty acids
NRIC3 PPAR 7 fatty acids PGz [thiezoldinedio
NRIC | Reverse erbA REV-ERE o EAR1A arphan
_ EAR1b, ED73,
NRID2 REV-ERE f§ RVR. HZF2 arphan
NRIF1 RAR-related arphan ROR& RZRa T cholesteral
receptor sulphate
MR1F2 ROR RZRb retingic acid
NRI1F3 ROR v TOR retinoic acid
. UR, OR-1 unsaturated
2 L L f 4
NRIH wer X receptor XRfA NER1, RIP15 oxysterols Fatty acids TO9Q1317 GW3965
NRIH3 LXR & RLDI awysterols | Useturated | ognisie | Gwagss
fatty acids
NR1H4 Farnesoid X receptor FXR & bile acid fexaramine chalic acid
NRIH5 FXRf lanesteral
L 1,25-([0OH¥2-  litechalic acid
NRI1I1 | Vitamine D receptor VDR witamin D3 (LCA)
pregnenalone
SXR, ONRI1, 16 o— o
MR 1[2 | Pregnane X receptor FXR BXR D xenabiotics
(PCN )
Ganstitutive y o
NR1I[3 CAR1 MEG7 phenobarbital | xenabictics
androstane receptar
MR 114 CARZ2 phencbarbital | _xenaobictics
NRzay  Heeatecyte nuclear | 4 Orphan
factar
NR2A2 HMF-4 ¥ Chrphan
NR2A3 HNF-4 5 Crphan
NR2E1 Retinaid X receptor RXR o retinoic acid
H-2RIIEP, — ;
NR2E2 RXR S RCoR-1 retincic acid
NR2B3 RXR 7 retingic acid
NR2C1 Testis receptor TR2 Orphan
NR2(C2 TR4 TAKI Qrphan
MNR2E2 Tailless TLL Crphan
MR2E3 Photlorl'eceptor— PNR Orphan
specific nuclear
Chicken ovalbumin
MR2F1  upstream pramatar—  GOUP-TFI | EAR3, S5VP44 Crphan
transeription factor
NR2F2 COUB-TFII | ARP1, SVP40 Crphan
MR2F6  ErbAZ-related gene— EAR2 Orphan
NR3A1  Estrogen receptor ER o ]7_’8._ tamaxifen raloxifene
estradiol
17-8 - varigus
NR3A2 ERS ; synthetic
estradiol
compounds
NR3E 1 Estrogen—related ERRa Orphan
receptar
diethylstilbest 4-0OH
Hieed ERR 6 ral (DES) tamoxifen
diethylstilbest 4-0H
NEHE ERRF rol (DES) tamaxifen
Glugocorticoid ; dexamethason
NR3CI1 — GR cortisel e(DEX) RU 436
NR3C2 Mineralocarticaid MR aldosterone  spironelactone
receptar
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P 4 medroxyproges
NR3C3 r:g:: i;?ne PR progesterone terone acetate RU 486
) ’ i ___(MPA}
MR3C4  Androgen receptor AR | testosterone | flutamide
NR4A1 | NGF-induced factor = NGFI-Ba Orphan
MR4A2 | Mur related facteor 1 NURRI1 Orphan
NRiaz |~ Meuren-derived NORI Orphan
orphan receptar 1 _ |
Steroidogenic factor ELP, FTZ-FI1,
MNRSAI1 . I | ADMBP | Orphan
Liver receptor *FF1rA, FTF,
hiA2 “homolog protein=| CPF Sieban
NReal | Germ cell nuclear GCNF1 RTR Orphan
____facter
DSS5-AHC critical
NROE1 region on the AHCH Crphan
chromesome, gene |
NROE2 Short heterodimer Ophar
partner
#* 2. Adipokines
Molecule Function/Effect
AdipoQ/apM1/ May play a role in the pathogenesis of Familial Combined
Adiponectin/Acrp Hyperlipidemia and associated insulin resistance
Visfatin/PBEF Mimics the Effects of Insulin
Lont Signals to the brain about body fat stores. Regulation off
eptin . .
appetite and energy expenditure
TNF Interferes with insulin receptor signaling and is a possible cause
- a
of the development of insulin resistance in obesity
IL-6 Implicated in host defense and in glucose and lipid metabolism
PAI-1 Potent inhibitor of the fibrinolytic system

Tissue factor

Major cellular initiator of the coagulation cascade

Angiotensinogen

Precursor of angiotensin II. Regulator of blood pressure and

electrolyte homeostasis

Possible link between the activation of the alternative
Adipsin
complement pathway and adipose tissue metabolism
ASP Influences the rate of triacylglycerol synthesis in adipose tissue
Adipophilin May be a specific marker for lipid accumulation in the cells
Regulates a wide variety of biological responses, including
TGk proliferation, differentiation, apoptosis, and development
Stimulates proliferation of a wide variety of cells and mediates
1GF- many of the effects of growth hormone
MIF Involved in proinflammatory processes and immunoregulation
Resistin Up-regulated during adipogenesis
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Monobutyrin

A novel angiogenic compound that is synthesized and secreted

during the differentiation of 3T3-F442A preadipocytes into

adipocytes

Agouti

Regulates adipogenesis

ApoE

Transports cholesterol

Compliment factors

Steroids

Others
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Adiposity signals

Leptin/Insulin
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X 4. Molecular Communication in Obesity

Adipocytes \

5. Schematic diagram of insulin signaling
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