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WRE AREeH (1) LERARARBRAY (2) £HRAH
MARMAY (3) Hmy R RMAY -
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¥, EDEEREN

MEAFEARBGQXA  EREBERKEREANRTR
ERAEREXNER  AATRKALEDARFIAREERFRAFH
H-ASFTEARBMAELREBEHAE KRS (SRB) ik y)
ERTY REABABABLFB{ALABE LY T REAGHAR » 55
AHERAHNERMABEREELNALTAT RS REH
B RN ARMMELHEHBRZERBEMAN  HESE
B BATE AT £ i e B A RMS R BAT  BARSNELR
Mg mBm AN MER Bl LERE  HERG
HROARKEZY  RBLARLLEBARS RORFEAFTRR
AT EHARREMS - AR ARLEDHERHNEAEFE
ERMEITRARHRZAY QAT BT LDEFT ALY
HEMAMBE -



K. ZEBRRAR

AREHEIRANRRERNBRES 2 "THREAMFR, TH
ELAEMEBENFARMABE TROELABALMBHIAE
BESLREBR - AR LGTESHNEMHAERES LR
BREFABARLLEAREEDRAERALEMREAL £ 8
Z BayArea B L AP LA F UK EEETERTASE
HRARM - AELRAUFRFEHARELRIRER BT
M B EHFEEAR  FHBHHE R B8 W EH R R AR -
HMEMGABMARARNBEELEBRARER NS $W
BREMFAREAR RIS 05 RO TWERERMA
REMHEHRAGBERE -

HaE BRI T -

= BARA+EEA+TER (BH=) BRERMERELR
ol B KSLMFH  HEeRMATFEA+ R
(EM=) THFHRE A7#HRERKRE (shuttle bus ) &
ATHAHAREESLFBRFHRE  TRERFATE
PEFHERAMNERATBRER NN RE L RITITEAR -

= tA+AB (EW=) £EmMHRERLLIRREA Dr



n

Wolfgang Sadee ¢ X % LU XBREARXARLTHAE
EREARLRMOERER - FHEWMESR AR DHX
5 4#. 3 ® Dr. Wolfgang Sadee REM T4 » HWETKRE
X & KARB © @45 G protein coupled receptors H 454 - o
ERAARERREAREARDZ BRI BEIIR A3 B
MAMARRR—RHENRHBFENER ERTEHE
AN AEDHBERITRZNRARAAABBZLRHL

MBI

» £A+AB8 (Ew) BRH K& (Caltramn ) AR

Sunnyvale & Hyseq 4 # 43 » &1 Genomic Technology
MAEFFIGEEARFASRLNRBREAFTERE  ER
H DA & SR D EE TS RRAFH I PIAH4
ERIH RN S A NAERE genomic library
cDNA library ¥ 84T ¥ & T4 » PHF 5B AN —A — KW
F % %% (freelunch) » HHERZTF K% > M A
{L% é % 4 (South San Francisco ) & Exelixis 4 # 2 5]
BEANBERAY S TRENMTALZRFASLNL AR

BRI ERBAFARIIRLIRERENHE NS

@ BRWRARLERL S —REERARALY L Z L



BEEXBRE FIEER -

s tA=—+8A=+—8 (EHE AR EHN) ML Palo Alto

#) Stanford KE SR EHR » B TR &M LM Hig 4]
FREATHRREELE  RURRUARARBITIHRE
R ERMERBESRBAERAABAAEIRZRMERAN
FREABTHIR > AER LR Poey Dr.Kim 9K %
EREMERE KSR Celegans fAHMAHERRY

BHE EXYDNAAHE R ZERAHK % -

- tA=+=—8 (E¥HB) LFRHMRLSLABEHR  TFiEK

B MMIGR - M RA TR N KBRS RI T
wiE XEARSUEE R ERRABLIRERTR

ERMARAERTR -

Ay tA=+=Z8(EH—) EnHAREEBRTRSIBREL

AfaMARLERE - tA=—+wB (EH=) &L M
& BioAgri A3 £ s 28 A8 42 4R 3 AT
BATRABR RABATHET ENLARHKRET (IPO)
EXEEREWRNGEE L ARESW B AT Lk s E K BAT
X#/ERL - tA=1+58 (EH=) LFH Ancile

pharmaceuticals 2 3] & & 2k £ 4% Michael J. Andrews it#& %



MAZAMAELABRR SR EELS (FDA) #=FEH A4
B BRBRANTBA WA TS T o WehmRRMEHR
RANRARS R TSR AY  BRANRE PERR
FRTEARAMBRIARLABARDAS TR AET S
B RE - ¥ 8 TRFEENE ENFRERREMER

B4t ASEFRM—+taFAKBLL -



2. 25 (K8 BEuRAR

3.1 s X2 % £ L4 4& Dr. Wolfgang Sadee JBE :

MHAERALIRABNEDBERILZTRLGELH
AWM SRAEERBEAR P LBFRAMERARRFE A
FIHHAHARRERFRABALEL T4 MEOER - XK
$.4%4 Dr Wolfgang Sadee #(3% & i 4 4 ¥ R L A7 65 8 A7
.& o

Dr. Sadee $9FF L EAEN & KMERE - H@HmELEd G
FAQRRRZAERA MW STF o 4 Dr. Sadee RAMEHSHMTS
ATHRILEALDHFERAE R ALEE#HRETHAR
UEREMRERBAHKBRGAGRET @ -dR G Zattal
FERGEAEAERA RABMBWHEHN G RaWARNARER - £A
HMARMETAEL  RETHEAREE KRG RE  FURP
BEBERVERY G ZGHEANI T -#NE—ROAEM T
- RAZPEYAREERBPREER RELELTEH
BEMA R MK BARLY  ERAAAEH T RPN -

EmHAEEELIRTRARFOEH A RELHE 557
REQELTFERADAAHRED TR LGRS RRAATHAR

9



f£/1 o 4 Dr.Sadee KB EHARLNIERZIT  APY -84
HRMAEARN > OEFTHAERE - EABEA7 LY - AR &%
EE# AR E G KL &M -

3.2 &4 A% (Stanford University) :

EABALENARALLAHBRHERER A KB AY
B AABRRBPHEME S FH0l - HRRA —BEES
¥/ % (Office of Technology Licensing) g 3h &9 i85 % A R it
RH > BEAERERELREKS  RAHERTIERHTLR
R AP RABR AL B ZENA LA RFERREK S HisH
AN RABAESHBN T T8 DNA 6 SR W LR SUAY
e FBAREAARFRERAN =2 - IFHKFTHE
BRiKME K Stanley Cohen v H AR KL LR EHMLEE
Herbert Boyer # 1973 4 11 A M EA LR R B AN EH T
( Proceedings of the National Academy of Sciences) L » it 7 1974
FUNA4BREED TR FRAHRA T - LW EH K2
PNEERFanyhik USP 4,237,224 » AR & faia W&
M USP 4,468,464 > KB F A 175 £ USP 4,740,470 - T & &
BERBHAMOEABRADBHAEAEMEGES XA EBELE
Z M7 — BN R DNA A i R MM ey Biol » BT AMEA
EHAMMA > LA A MBERL BBl wEAE
EEANSMERRGEY - ARERHHEN BTN 1997 £2157
B33 AH 4 467 K2 8] R B A) %M £ 3K 5] 231,683,812 4 7o

LEEARREAZRAAR P oty XM %E Dr. Kimn HEERX Y
EHBRMRFIEERSE (C elegans) AEMh AW 5
e Dr.Kim AR AXABATOHES A T2 HMEF X
HER— AR mig” (cel) - BATAXREGALMBLH=H

10



1 S8 K K S BB H MR

2. #EXEAHEEHE  AADNA HRIBEHERELE
By A RAK

3. 3t MAP kinase &M R RHAFEWBFERET
NN ERE

£ Dr.Kim A AMBEEHRAET R THRIAKINAR
Wi TRABEER T ERABEARTRA BN ERYALREL - &
AE—MBEGGY 2E5—#RA—FSEAMmB - N AN
AEME BAGAMRE HEETUREHOVEILIK
ERRCE BT ARSE— AR - Bibd AKX araai
FEEHER  BRARLAEARNEFRERAHBSERMRRTA
WRAMGARLRE - PloRLAERI TR —BERRERL
ek 4 42 BRIEASEEENER B dibE F%
FABTRERGEE  MRERIARSRELA -

EARANEARECRER  EREAXNKILLAES
RIFHARLLR -Dr.Kim FBREBA LSRR AL ORISEEAE »
M AEBRFREBAAEMEDRR - ATEMERNWHE
BUTRERERPGRIMAFEEZSHEEA - 4 Dr Kim 4%

BEFEEMAIA PCR I F XA AMEWEFHHEER -

11



LR ANEDE R AL ERBAURER -

3.3 Exelixis £ 3#% /2> 8] -

Exelixis * R BHAMX » £ A XK A48 ER Evolution &3t
RFEHES  GETUARFHELNHEGFRGEARER
EARRHMERE S ERARMKRZEGM % > RUAFRLTRGRER
B o AN AN HZIHELLEZEE  A-RENMEAR
HAE R hESE (functional genomics) th#HF 28 - ATHERHEE
AAREEEROTAGR R4 BEABXRERZEER
R Ae HTRHERE, R—FSRAEBAGERF7)
AMEAEBR TARAHERR LM MRAERBROERAR
BopliES TR ERBER F MM (single nucleotide
polymorphism) #93 4 » Bp % B AT A R HRAWAT A P13
o ERREYAARTHAAERMFREMABTHER
W HREERTULREFAFEERASGE—AER - lLRE
RABRBHIREGHERN  BRASLEZRABHERNRGE
W R IOE T e b TEE— BN RO ERIER S
BER] 0 3t BT A A KBS R B ARG RS A
Wi - AAEABSE RS BHOEENEFAR

HEMSE G - 525 %A 2000 £ A 4 £ Nasdaq L » {2

12



HRENREN CAMRKLERE - MAARXASWHEAA TR
R HBEALEDEEAE T O BRIF RS RA M3t
N4k RABAGLRMARMRAZRES -

Exelixis 28] £4 % 5 A ®&k & % 3%3t X% £ (Protein Design
Labs.) (f§# PDL) E# —RAR SR » M —FIA RS HG
B AMREHRABILAE - PDL SRR UES T ¥ LA H
EL ER|AEABRAZERELHERAN 0 €4 Anti-CD33 -
Anti-HLA-DR THEBRAREABLABESHER > 7 Anti-CD3
T 4£ % 3% # graft versus host disease * &9# PDL A 4] H ¥ — @4
BARLTHEAARCIRREL - DA ZHA 5 RZARILR
XA S o b Exelixis 22 £XEMP L2 g5 - LHRA
FEABEGL AL BAKARAFRAYE -

B #f Exelixis 28 A NAHBFEL

1. B¥EAF K (Cancer) > A BB RKSRA |
2. &% #%FH (Angogenesis)

3. #HAH (Metabolism) ;

4. %X RM (Inflammation) ;

5. YiE# 4 A& % (Central nervous system) ;

6. R ¥ (Agriculture) ;

13



HREAALARERRY) A SR A Stanford X%
HEMERE -BE oA AARDARAY ( RBRMEL ) #MX
B BATHA G BA R T o9 XA & USP4,670,388 - it
B #8 & Carnegie Institution ¥ /B4 HEH A B BEAMBERY
HNEXRSAREHEEM F 6 FH ik - bR A4 2004 54 6
A28%8 - Z4EQFEX LA B4R H¥ oz 144
PRAXR KR HHAE - FH BANAERREHR LR
RENARALELBRANBZIHRAET - B EQ2ATH
AR RKHRFEA > 2R 2] BTHLHEHERAN G
¥ #]? Exelixis 9 F X ERAENBNEMNRTHYRF A

Fipfh o e AWK -

34 Hyseq 28

Hyseq 23RBS FHH AR 4 (genomcs platform)
RER ABLEMRBAER  EUARATALARRAENRY
REXNABR -TRCHANLEARLHEN ALFHAER X
REMeshsk > Emag MR - EREHG RS H03 B
244 IL-1Hyl $#id X R R CD39L4 ik RERFE LR

fTEELARBRMATH (prechnical studies) * £ B A R R ERE

14



EEARFRARTHRT - BAGRAFHY "“BEZHE" B
(sequencing-by-hybrization, SBH)» £/ % B &7 % 4 4% 3 ¥ ik 5] % 2%
#& (hgh-throughput) W AR T4 > AR ASHSEEATGRE
RAEY -

Hyseq RS EARXBRTHRSRRRE ARG L DR
BoHANUAARBRAENEAMARLEN > 24 TRE—TH
BHMBAM DNA #&% - SEFRAXBRBARFUQIRAR
AHEBEHERE— 24 - B REYHERE (rarely-expressed
gene) A AR Ata PR T AL M T HTEALAREL
(MRNA) > R —sbiB b 2 AR THREAL TEKZT MY
ML - HARRACALEAAERRIERNEORTER —
EADHMLELFRARAARAEFTZVR T HILRTFAR
THAN S Kmt%E - Bk rarely-expressed gene Ak ik
ROEATRBRTHRARFALDRY > BAHAXREAF &
RERVGAERTAREERNHURT - M AARTHEY
BB AR — ey - BV RBGERAEARYEEOR v B
WOBAEBANBATY IL-1Hyl #& % %X & CD39L4 i
RoREIAAEL  BAARCAKGASCEALABRR T

#47 -

15



Hyseq BT 2SI MAA KA AN BNBE —EHRANE
ARAREEE  £ARMIBHERAZF  LRALNY “#b
ZA" H#r (SBH) - # 1997 £ i % MBI ALEF
ERAXMBMGE AT LB ER - A Hyseq A SRBFSH
TR&E—THETHEBAM DNA #5% > HBELLRMBAGERA
HRXRXTH - B ORChoay S B AR SMEEY > TR RiERM
RO SRR -

Hyseq Fi#i# ¢y SBH BB AR HEH T4 LA REER » &
— MR TEEFE KTl R T RS R BTS2
REGFTARE— P BFMS ARG EFIES  BRELSERE
SRR MTRARRGA R FFIATRCFF4ERE - EME
FEUNBEREHAMN 2 M (disease-related polymorphisms)
FERGNE A —MRABZABEIN  EA— I EHE
HUEABMREF XN cDNA & DNA AV 8k @75
Mo RRAEY DNA AN TEZAXRBBIN  HELHES
Hyseq 4 # R 3R PIATIC 6948 M B R 5 BY 547 o

ARBHRYAZTEEGRAET Hyseq hHEMEBOIET ¢
1. # BV ERANERNETRA L HRBTH
ARFAET GBI R EHXBMAEERHES

16



RTHRASMHERLEES  GERLEELTFIXAAE
AamridmEkEs—RamFrmits RNA T4
gRHkigAEY RNAST ABRETRA+SHS - B
SEEABB B ARG ER  RLFABITAEH # B
cDNA library #:& - 2% —3Ley % B i Bi&# » Hyseq %
A# 5 %18 DNA #&H#fFo4 > mERAASHREAE
1000~2000 BB & (FLEHRRHET ALY 5 HEABES
¥) LR AHAFRHHER 24 84  Hyseq SEABRE
¥ AEe) DNA #&b RPBEA ARSI REER - @
Hyseq oy H L ZRMM D TR EMES —BALY
mRNA -
HREAREAPSARARATHRERSHEREANIES
HRA B HU ST EMGRE - AELAR B AT AL
AEHETEBEERFHARGRE—EB - RX MK
FABE R LEANREMERS BRI ELLD
BRAT RAXRSBAERHA G S EEAREMHERN -
MEREE— B RERERRRE T HEMEEE KR
FLREZTSERYPAERGOVE LARE LT N B

cDNA- 1 Hyseq #9BWE M FE4EA—BARNFHABG—

17



BA+EE#E ERSQXNRABAAEYRETS TL
BRYIER T SHEARGRAIM®A -
3.ERGHMM
hE—BAERAHEYEEERAILEHH AR
B4 Rl W6k 5 B8 - Hyseq 4 ERBARLE LA K
R Pl kR AR SHHURTESFOHET TR
#H - HHBRRNRA G L > Hyseq BT E SR BB
BABYHARTR -
4. %R & EFEH
B & Hyseq ey A A FHMRKYESRAEEME
DNA #4757 BbBERF7LRET SRRER
RABROKRER - RRAXEB G KA » FFEALE
T4EE BAMBRHTHTESRRARE - MABRKKR

Bl FIGERLEBERBEBRBALE -

#7 Hyseq 2] RAAERBOE YRR HE > BREHNA
BANABARRHTHSEMA LA M GeNLt
FERCHABBREDBABRYBBUARARHGAL Y - X

FRXGEARBZEERNABES T w4y o

18



3.5 mH RSB HTR
HREEERTBE—AURERATRIEZAMNE  RAOL
BEAMFR > SUREKFHEBZRATRIBI ORI RLED
BWELRE—FHRBEIEURAYE A FHANARK - R
BEV M ARESRIBRABRAERED T ERLHHRR
GEEMBHE - AW IRARAAARLERR UMM E F HHE
RAEHYTHRE  RAKAEDEROFE - CEHKL TR
£ PCR BARREARNRAEY HABKBNARIAR
HFE LAFEVHBRALR PR FSBNELRR P M

B ANEECHEERAREI2EME R HRRAY

3.6 BioAgri 24 :

BioAgri 28] 3Lt 1998 > MRS o A —
EhEAMB LGNS RAWNSFV S RHEL LA A — )
HALENE - BABMBEPRARSRRLT2E » FIRF
EFGRAARIAR T - AARLOBEQ2IRALGHEZ
HMRFRRAANER  EERB LA aRNETRARLR HR
EMABRGEMARRARTELERRNAL  HERELHAR LA
BRE—ruA o

BioAgri HEZ BB AAA —MTRHALESHRHRITHR

19



HB—BRGER - EHAKRIPE A GFHRTUMNIIRE
EREAGF  EmE EARAGHHGEH - AAKGREH
siatt > BioAgn MW AARGHRARN R LEAFHSH T
SHBA HARRAARGLTUARARELERFH Rl
Mg dmBR TUARARABRGER CRESN T - %28 0GH
BFHAZRHBATRMBRYALEREMAREZAREL T &
FEHSHGARBLELANN BB RVARLEY  AKL
HFREARRE 43 BT REY -

B, fRos

ALK &8 100 5k (101) BMELobhmprmas ' L +45
Wi E 30 RMAMEE > L AMFEAHEAK 10
BEEE - b 0% LA RERERREIEDNEARNE MW
%o BAHERAES TREADNEFEROBRE R LR

ik MERZRRNLBMANE S RS MG -

4.1 XEMARARFRAY
ABERRYEBOTAT  BRASHUERERRAWERE
S BhERAS LOERSH 9.9%R X218 E M4

0.1%t) £ R4P# R LK 60 S MAT LW EHSHEEAR - KW
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o B R ATAT IR » ATGC 893k 7] e R B R B B 4 » K ES B ML
BRAERBRRY - AR EVTHERERFNERLTHSR
HERRAAARRERAE ST ¢

1. AEMEA:FHK4% R (pathogen) 4k B A 5| 4 T 54
BHABRAOBRRRE ARG kR -

2. hfktt#) % B ¥ (Functional Genomics) @ #] F 4o 4% M 5]
Microarray ( A & R A M) - K X # (Model
Organisms) ~ % 5 i& $§ 2 #7 Disease Linkage (1§41 % i K&
Huntington’s Disease i R E ARG E 2 R oW EF 4 &
% &) — #& Disease Linkage * 858345 BAL 4 48 #»
BFESFCRA T B AL IBRFLALEROBRY
FT) EFTHRARLURRARAHEAR G AN -

3. ##% AN Structure Genomics ( X-ray, NMR, Molecular
Modeling... ) =

4. ZGMP Proteomucs : ML AR LB TZIEOAR =&
RARM A TGN RERZ ey Wttt -

ABEERTEARBRERAMNHA L DA RE RS KLY
B REERAFINBEUARREBERBEREHABEANY
FRAR I HEBABRLETXAATEBER?RTRSFRE LN
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AREFORRO T TUNMERBEES -

4.1.1 % ®HRARF R (Drug Discovery & Development )
HRFFISEAPARERGHEGFAHY - HRH R AR
R EHERRAEZZRONA URARAKES - & LE
Mg — BRI ERFLTEAFSARTLT - MEEARS A
ERLPHAS0 KA ALL » R R EHAMEE FDA (ABAR
HRHERE) BRARDETHLASEEF S TZ— - 5B
M RSB RATHELBN RETFHIERTRE LR Y
BN BARLZEARAKE  BRBAERRIERAGEL -
DNA #9357 LR MAE » RPN EEBAHENF HR
B BNARANERCFRNAFIRARZAZRNIBRE MY
FOaR - -HREHNZARERGARLRMBENR > o AIDS
HRHEFORHBRRA AR OB A ERHARAH NS
- N ERFARRARE ARABRFLARREZEARR
500 BEaRH=_REMER ERRRCERARRYG ENAEY-

4.1.2 M7 B &R ¥ (Diagnostics & Prescriptions ) :
B ERUHRARENITBMANSFRBERERRAREEE - £

REERAFFRAAKAARTABRILIT  RATHERS



e Gl F L EARRANTEAHLREAN » FRHRAFREPT
RN BABRE - EaRHLAIABRGERES I FLEEE
HEB > FEREREHE ATATFREARAL - FRIHERK
BELERFERFERENEARARB T ER  BERARS
BEARS LT R AW -

# DNA H/E SRRl TIRE AL R R KMER &3
HMeaE - AEFFTAENZHRE - T RAFRBUAIARRTH
REMBBEZE I AR RRE  BARLAHMARK -

EABMHAT—MEANALMATH T I 2ARTERT
W TAEMBR o £1999 FEMERHERADRARRTRR
REHME (58 /hF) Bas® (550 L) 2REHAM 27T
2002 FRBREAMEH A L & AR WBRERT 0 REATHT
ME#H2S AR %2003 £RAFEIOAARTH  BARAK
EHEMRAZAES  FAMBAFDARAEZAS - BWAMBAF

A DNARA ARG R &L RAR -

4.1.3 %A %% (Gene Therapy) :
RERPEASHERRIGE > R RWERIBERR S
AP RELERGER o RAREAIRABHEENE

BNy > ATERH KRR ER L RAELRH#RE
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TH o BRERTRESHHRERFE - WABAF 7 F A8
ZREMFLEERSIBIR WwERERBAS Tt
WwTHTERER > RSB BRAEHRARAR
TR -

Gene Therapy T A 4 AIDS ~ s ~ E— AWM AR - Sk
TER HREFEED - BRT MY F %S Retrovirus »
Adenovirus ~ AAV ~ Liposome & Direct DNA injection t#9£  & % ©
WZEARERAlmBE  mARREKREXMBETLER
Brfey H XEAAM P - Liposome & AR Ak A+ K & fE
% DNA #EA 2| A+ » Direct DNA mjection B & H 308 E % &
DNA 2% ERF

1999 44 % B €4 w48 X E#| A Gene Therapy /4 # i 3 & §
#] o 8] 2000 4 5 A ik » 4z Phase III €% {8 # & » # A Phase II
14 37 18 » Phase I & Phase /Il Ri% 386 18 + ff-= G M &9 K R M

RV AT R Y §aki

414 B —H% $ M4 (Smgle Nucleotide Polymorphism ) :
EARERREA IS  RIERRH—Z=FN
BALEBANBR AENTALEGEBEARBENESL

R-ZaRARE DB "R % M4 (Single Nucleotide

24



Polymorphism > i # SNP)

FiiR SNP 15 ' RE —BEBROREABANER » BR Y
ARTSHMUBHAR - SARBALFTARYERHREL 39
ETERBREFFITRTHEA —EIZERSBEELE - AEXBA
BERQPHA=TERELTR I VHAFLE » LEELL B
TENSHM > BRRTHRBMBLHERY - BEHEBRA
A£SNPREF EHERKH L 0.1%2) 02%2H -

AR ERE > ARAZN 012098 H®RL L S8 EEAYH
PEBRERERYGRBERE » BATH S RPEH 30%~50%
HEEAER CABRUBGEAMANBET BATORY
 15%mERA XY EEZFAHRE (AREBBEAY
B Rezulin) T L6 X &% & 4pbi 60 S AT F £ AT HR
BIER BRBEWNHSIAAARERBERIL LM SNP £
ROUR KM T S T4 T G847 TR E] 2005 & SNP 5 ¥ 4
EHBABAL > SNBHARHSHAORARREARMN B
SR EMES SNP THAMEHRKARERABRASE
g} o

METR-—BZE%$MMH SNP» @ AJLBH personalized

medicine KAKREREY S A HARARABERUENGEE .k



ARER > aRBREZEROAALERAARIEA WA &3
BHUERTFRERES - TRARGRLE AR HAHLAR
Wta#  MTRBLRLBPEARLEEFBRANER » ALK
RGBTHREFWAAR » s HRAREXBRYRRYE > A7 H

B FHAER  AHEANERORKEES -

415 EBAEELHE

RABRYFRLELADHBBROGRF-EARBAKF R
B ARATRRE— e —REE  FTUHEANLE
WMt —B TR - ETROBARELMABE - MHEAREMHEE
i E .

FREBRA2Z S FTEAXRAMBAENTERITHE—FHH
T MERBABREERT i RHBHPIHRESENERIE - R
sl AHPABREEAFARLECEEZR ' BRTARMAERR
MRS REZHRRBAHAME > —BRBOE D RA
AEARGRE TS RARIAGEAR DA B EREH R
A RimFETEE R RAELFDA HREHFT REY A
LTHEHR - RAHAARESHEEIRFFIATTUAY HE
F > FHRERRIES -

£ B X E 48 M 2 5) 4w Celera Genomics & #& L A A 500 %
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BARGEFFHEK 5 6500 B LYFHHEAFHRR

( provisional patent applications ) + Incyte & 6300 18 ¥-#] % #% & +
RI& 173 18 €.48#% USPTO #: % %4 - sts} Japan Helix 4 2000
24 B A& ¥ i 6000 48 %A K - TN 2001 Fi¢ & 20,000 18 » %
Rt FMERZ R AE  CAMEERHBZEOLE
RERHMAEE KR GFRIRF I FHK -

425K ARRAY

X B ARk I 1980 H£BIHS - FAHHA 2005 £ AR o do AR
Mz EBREBBFG "RE ) HTEPYEAR 2500 &% » & 600
R HR 2000 F RMFERARN 3G 288 - hARAEMK >
ERRRA-ARBERIAZRALE 58 1995 £ ER & A B¢
% aRERBAHENEABRYRARFT BRIV ARTRFFA
A AE G EE  BAK® TRAFEARSL— £ A5 —
HERGAMAFX - RHR - REFAT HRRATRZIHNE  £AK
HHEARARBETHRFRFOIABEARK > R EF M
fzxg TRARRAEXRARRHITHAHRALZI TR
B o

BAEARHERTAHBEREEALME  LEHRLEL
AAMERRHERRAVE - REXF T SAXRGERRS
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HAEA—AFF - LBRFRFT T MERY "REDHE ) BWE
RARE  LXEABEHEAFTROVE - ZRRRAZRER
IHL LR ALXERUYER A THR - AEGALELER
EEGHFEREHAT  RARABEAGAEZER AEWMAD S
BEFFHRAEZRSZAHE > IARREGFPHEABREUR
Hyseq A& A|EALER &R AR T 9K F  CALBRENE
BREAHBERBRELURRRABSNA + o REHRW -

A& R —ERN 1980 £ ¥R AEH T TFRAN TR
GAL - HARANABRAN—BEZRRRNRA G RHREN
Lawrence Livermore X3 £ /1 & R H s8N PCR RE B » #£—F
Rl & & Affymax( Affymetrix #5828 )R A £ %8 F £ /oF %
LBRFBERRS] - B AHB R ASREDARL AT LM
HWEAFEARA BEMAEALPAE - GRNEMBRBMBEEK
BAARFFRE RDELSHFARAPEN S » 28 L X7
FRGZEMARIK  AAFF—HAEL-

421 A% & K (Biochips) Z 4 :
BERYSTFEHSE - ARAFR - SFCEEFRZRITHRS » K
BRA - BEBEIGETTFAEM  RAOMMRT - AHILRELRE



LB AR BAEAE o B MM~ Rk - PATRE
FHEZEHRERARAAS  CEEARR ~FAH &R

BREREEL REHRBER T -

422 2R ZHEH
BEDBRAZIHEEY TR THARRERRRERA
1. &R & R (Sensing Chips): &,4-% B &K (DNA Chips) ~ f#%
M %] (Microarrays) ~ & & & J (Protein Chips) & R #b4 %
&M &% (Bio-Sensor Arrays) -
2. B & K (Gene chips, DNA Microarrays) : % B # /% £ F
MU EHBRTHRARRE EEFARERUAZALLM
B ARS £ QT LA L ARBRAFLHAT
NEBBERBEAEALBTES » BILBTHESRERIIERA -
TREPAE M T RE R BEAY DNA XoF (o kBE®R
oligonucleotides #v & B A7 A S B B T ) WL E
DNA) B ER AN ARIERRGEA Lo 2% M5
HRARZ LR LR #7444 R (hybndization) » A &K
4t (probe) L2 AX#idh (Hldo : Bh - HZMHHR -BHK2E
¥) BATCRFHARRMH>H PAEBERA EAERZ
FRe R FERBRGHHTREZZR LARMLEM &K
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SREMERZLBAH T LOBHER & -

KB AR LIRS T o 8

() EZ#EE ™ 5] (cDNA Microarrays) : L% &
REZRAAKLRAGBERA L0 £ RN
Rt T MM RERILTRRBRLE
&hE-

(2)F & B 7] (Oligonucleotides Microarrays ) : J#%
B8R X84 d Affymetrix £ B2 8 AR - 4
MEZEAADNAMA-T-C~-Gm#iie Xk A
BURERGRAT X > FAREARETX » —18

BAE &S -

3. %4 &4 (Protem chips)
T DNA % RO - Lo RS ZHLE
(Receptors) & THERA L BAREAFAREER HLEY
wét BB HFERR L BITHE -—RMERRE > A XK
REEGK -



4. R® % K (Processing Chips ) :

£4% MM (Microflwdics) 47 A Tk T e T 5N

zREAS CETUReE TRICERIUSTRELA
( Sample Preparation Chip) » TIABATE AN IR TARES * &
Ao TN EE $H X (polymorphisms) e9 R A - # KM & H
BRREELAE-

5. &% X%E (lab-on-a-chip) :

%3 M A (Microfludics ) #v 3 #£ % 4 ( Function
Integration) & & &% » # % Lab on a chip (LOAC) % #. * X #/E R
fh ELEFREEARBMRBER—RER L RAREHH%
BRE -~ REKTHBRRA  HREAM—BXREIEY

6.PCR & i (PCRchip):

RoB29RM (Polymerase Cham Reaction) * &7 Kary
Mullis # 1985 /8o » £ H M T 3% R A A MAR R Z EH
#H4i4 - PCREABRME » 4 DNA MR # &4 (double helix)
gy X 54t (base pairing) X BHAA @ kL RkAHT RNy
HESTF BBk RESE b Y EREF T > HiF LR
FAAN-BEERE RRERHMYUZHE 2 2HRLHE

(polymerase) ~ B# o FABHE L S ZHHRHE -

31



423 KB &R ZREHH
B ESt (Probe) %4 3445 DNA Ammaying £ 84 = A #
(1).8.34 8% (in-situ synthesis ) % °
.35 % ¥5& (Photolithography ) » ¥4 A ¥4 £ - #IR
A Y (Template copying ) ~ "k B4 s % (4-base ink-jet
synthesis ) $ RESMBEERS > FékEAEBHEIY
ke
(2).F %4 A (ex-situ synthesis ) ¥ :
“k 3 57 B3 (ink-jet printing ) ~ $#3% % ( Blot-pninting/
Colony spotting) # - AR4 B EARM » HétREBKZ
NEHHN -
H 4k % 6,2 R #2 B4 (Microfluidics ) & #% ™ 5] # #5 (Microarray )
# o
ARHAERNNARRG T ERILIREEE L L &F
R ARG 5 Hldo © Affymetnix Bp & B 56 ¥ ik fE 538 & @ #4T light-
directed in-situ DNA synthesis * T A £ @k 1.6 £ H 206k E L
MNESE 40 ¥HBAHFEMRT] - THRRBBARALGE
5 0 A2 R FRAN AL BB R B AR MR ST i B3 Ao S S Y 3R R
X~ ARBREABDARELR -
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Incyte 23] #| M émftik (pm) B RMFH T HARKE L
Rosetta Inpharmatics 2> 8] #] A inkjet 89 % X B LR & -

Protogene 2 8] Rl A "R & Hi#74e & h & @ # 4T in-situ DNA
synthesis * g 818 12 % K #4K

Nanogen A+ $#tey &AM A LATH A THES & DNA
arrays * St HBEF TEFTHERFRATOH/NE  REE - R
RHAREH AR ARG LRI SRR DNA 4R » #Hithe
REXIRR - REPBEHABRELE -

Sequenom RIRA|IA K ERBERAERARGBHEBRIRN
RRT X GRERK &K 5 -

RERALATAF X AAZEALA A REZEAXES
BAREASGE) VB EABAST] - EBRLAR - LR AR E

i HEGHEMEZ—KHE -

424 £ &R HEA

HURNRFAYRBEZEMERERRR > A S Har 84
FRAGFH BB IRAFAECA SRERES
LERAGRRBEAHNENAER  RHGFRR4A2ANBES
BaREXEE— R RRBNMHRFALZQNERARHZ
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KA HH CRASXARAOER A BN RERARAR
G A BEATE NS RE B R B KA X BT R AR
4 RHARBERN  AXABRBESTARR  HEABRARK
9 o

425 ERGEAAREAEARAR
PHREPRRERVARNBERE  AXBRULARASLE
AIONFLARE —FAPARNIRILAHALEBERSFLE R Z
%1995 SR eSS ARRE RARREIEER TR
REUMERGEY  LEALLK - A\ GRABEREHAK
FERyRNURSTRALEE BRI RG HBRAEMEL S
BAHE 602 70 AT > FAA—EBEH &L -
AMBRAARIERS REQNZBAMAL SRS
RELAURRARE  EARNERA LS L E2ERTHFRE
KAAMBLE  IREPRARBALEFHASALEM B
THEX AL FEZATHABRKERL » BRAERRAERRK -
ARBREEZVELARATHARNE K 2 25TE2HEH
AHEHAER HSWMREBEINERRAQXMETE B8
REFEZERSHERE  HEMAELBRRAR  ARESH T
REHMEHEHOLEREA -
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#4& Front Line Strategic Management Consulting F#&] * % 4
R ZWRE 1997 545 012K 47T 0 £ 2005 o iRk & &
HONMAA SEREMEAZABRA A THRERRS -
EEMEMER ERLHERANEAEIEZARMITLARME &
HEhoREGHRZAT HEANBHNFHEYE - XRAHTRH
P EA4E Tllumina 2> 8] &5 DNA & K R4 B AT @Ak~ R K B4
DNA&RK - MEHZARLK TR ONIMER DH - Ui
MR MEHMERLEAffymetrix X NHELBEES T B

CHTHEFAHSE » Evflumma 2D 3) 445 B RGITHTIE -

4.2.6 L% & h Z 8RR

LERAEARGRAR  KREBABTHS T HERERARR
RABELSEHMALBRRAKN  WEWERAFF TR £
Mo THERREL  FINARERERERMVEY B HA i
I ABEBREE - LLBREHIRTEHRRLEERBE
W A BB ENT o AR RREH - LARBEH - £k
BEH - RN E  HARRBEFIARS2ERAE
BRENGEN  ARBATRAREABRBRASTHEN » E—4

BERBAE - BEARAARERES - AWML o
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LAAER  MRAE - L HRBERR

1) ABE 4R EMW (Gene expression profiling )

RETHEFAEFTES S BER GBI MAHTEHE
EFRAPEEARTHEOLROER RLARRERF N
RESESBARAGAR  nRGAHSHMBE LEARRAHT
R " ARABRTRETRAMNARYARLTZEAL SRR RM
BeyZEG - AMARALEDE R RAMBTANTEEZIHA -
ATAREMERARNER  ARAALERR/HS M H
M AERENAERLERAEENHEELEADNAS

R #fL A ffymetrix 2> 5] 85 Gene Chip % 4t °

2).% B # % A (Gene Sequencing)
A TRARMAEHEEAZFFRERG T - Hyseq M7
Ao & Sunnyvale & % —1Bie DNA & A KA EXREF L&D
5o BEARAREREAAETROBBEEESTRIFI AL
mAL REKKNERAXAEZL L ORFMAZ2EFH
HHTURZIH > Bk BGAF7 - E2XRAM MM
ATREAFIHKE -

R > R — M mer ER4HBEA T C-G)' @
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= mer & 16 #4246 XL W B L & Smer B R (4°=1024)EE
4t 7 Hyseq 2 9 Rg A EA A F §% » —#&koykioe) DNA
RBEABREE—RDNAZA L MY Smer 92 H » RHEM
WRARBAEE B EMTE M Smer R T » HAF LR
YERADNARBRELER  RARATHAXEY TR —&

Rl0mer s h B —kEHDNAER -

3).E—HErEe) MM E (SNP Identification)
ZRBEMGEETE (genotype) Ao MMM 4 5 B
(polymorphisms) & $ $ B B N A Bk - 2R A T RHEMY Y
TH B RRATZMATGEEZA T4 - /704 A Hyseq
2EABRDNARAFZBR AR LB AR S 4% (genetic
polymorphisms) & 3 #H B = db 2 3] 3t Fopu i A% 4L RO
BRMZ AR T REGENE - MBTEA—  —F2 R

MEMRHERE -~ BHEYSBRRERG LA RA TR -

4).’k & K & A (Protein chips)
Ciphergen 2 3) E 4 Al #8489 £ & — “protemn chip”

BRETHTEORRSEOR EMELYBR -

2EERBBAE B REBBA ~ RBEABRRA -~ oK Fi
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—BAECRRABEIENS A HBRURA— £ HRBAR
— £ RN —RAEES KRR Y X b AR
K -BBERES - ALBRARERFHLR - £ R0 EREH
BRAEPEH LR TR - BB - BREMFIL - BB HRR -
ReA%aY-

1) R4 & &8 (Drug screening)
Nlumina 2 8) 4845 & sbFo & bh 3% % B (receptors) X [ ) & &
TRAHEALER RBMUDNAFEZRMEH IR R ELEL—
B BMBREMTHR B TUABERDBRAIRIT S M

fotB % -

2). %% R & 7 # (Immunoassays)
FARR  -HMZIEORELES  UMARM—LELARA
L& 9# - B AT S 40 Illumina 2 5] v Nanogen 2 5] 35 # b3/ & &

HER - EARENHRSE -

3).bale AL R RE KR BE L
BEMEELOERSW X ELEMAFIRERREROHY
7 - 1§ & AIDS Fo % & 6535 07 - 4k AT 2] ik X EA S B BT 0 X

BEAREAANRY ) $ATURELE — AR LR A
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IS E T HBRR  RFEARAANK -

3EBRERA : AHEFAH - ERABEL - BHAR DIRK

1). &2 R L85

DNA R A LTRARBAAREDHNAHBEZEBGERA " H
Yo AN Ao BTG & A M 60 A B - Affymetrix 2 3] & R B X & KA
MEh LERSBMIGHMNERAS - MCBELETHSR
EONEREURTLERATREREAALEARSTERHLE > X
MR — LA EDRHARFELHVE -

)RR L EA
B DNA & h e ik » B S RMT » RAH R

HTRARALBRAGHROLTAZ— -

3)-EHAB AR

ABRMHCBRU LT EANBRE - LA HNE  FF
RERE —EHAAEHKBOTR - EHALHAHRTHAR R
R E ° AT A > Nanogen 2+ 8) BB B LB Rt R ALE
K> 2B —MTRX A% DNALE) RMABRH LT
IR~ RN EREHLEHRE -
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427 A B RERBRABERMEYE
1.#/ A Photolithography ##r ¥t B & K AT RMAFEA -
& 7 Photolithography A B A EABKAGER LA X4 L

BAEYOEE AMRARAAHNEHLR RARARA

2ECMMTREYD SN NSBRMATRELL -
AHERERARMREUREN  WRBBRBER AL
F R BARFE FETHEHEFSRRBRBTHE Ky HH
RER RTRIVBUAMGHHERAEHBETHEM - BAT
RALEBBRTARIUBEETHREIADQS Y 2N AT
b~ WA Mbaho T - LIGA A HEHH - G Mnpo T thi5 8
R ITUAK R AR R H 45 0 AR b o T B JE R MR RS R
#h%) B LIGA th& 4 Xoray odks] - HTARM B EDY
HREMEREE  HEEFAHERAHE - BoHE - B

e

3.AR AW SRR BT MR ERGRRAR -
MRFmZiate GNREREAR L ZERE  FREHD
SINAEBET QRS A RER Rz EHER BASBREN
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& o

4BEREARBRAKR -
FaRARANBRAGNERALBRANS AMEARG R RE

EHERERZIARES -

REREA KA RER LA RZBEL H R FAMRHE S
RAECKBRIAEERARAS BAFVEERNLHE-—CHE
BERE—H EXAORELBERIASRGERR (AHEE
BARNE) CARABBRMATH I EAE ERER LY » b
RURABHhHLs A THLERGER -

HERASEA ARBRRNS » FHE 2005 50 A9 &
BTHEARLRE—RA  BTRELE » BMAKEE > £E
ABATHR < ARESEMAHE, 2 AR BREN Ml T ;

1999 (1 4 4 & B x 8124 cDNA mucroarray & £ » & K AT R 2
HEABSEZR—BA T HRBRHEMSANE I BARETE
IERAREAEAFRNALE - AMAADNAZA -

2001 £R £ RA L TEREME  EEZARMKIAERK X
MH B EATAERRY  ERURBEAHARAE T

Bh+E DNA #88 -
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2003 £ EAMAEMTRPE BB RBRIFMT RIS
R B -—RBAATE—FHZE 10 LALUT » #i§:8 FDA
R AL TANAERLZRE/LLRE A SOXEHFRA
iﬁ °

2005 1% RANAEMRTEERELEZRL &R #EIA

BPdo ~ iR BRARAR A UIER » TREZRA AR o

4.3 Bimfoth BFRAAY

¥rém o (stemcells) MRBMBEMERNERABRATIN £6
MERE—EREIRMANAL - ARREVBE P ELRY
BioAgri 23] & $4a oda M OF L 2 A ARE» B sbiF AR B] A
Bl A R R —FLol-FAHRARAKRF AN BMHHTA
MBERa#rsmpl  MARBMBE EARR R EHABRAIFE

42



RRBEREREAR  CRFLITEEREREGRE T —
FTEHERBERAMAER  —FREeBNARE - FHFRF
BRI —HZM BB RA2RGEL R RE

HRCBAR B n) 48 W L RE R -

REAFGRR LARRLBR TG EBRBBRET  #
RERAEFHELENGNTREERS Y Tk, (cel
lmes) - BAX LRk FOHABNBERLTRY  BEERS
ARFLAGHARERGEFY ABLRABEREHEZA
BERBERBELHBER  RBRRREANML - FHEFET
HREEFRAL RIL—RBET "2HRE, HB%KERT B
KA HAE %% R 4 (Natonal Bioethics Advisory Commission
NBAC) R EAAM P M - eI FRFAHZ T AR L R AHL

BRYBFHMBEER -

A@HFAGRRDATIREARMGHARE - BH > FHE
BAABESHREETAHBEERRO TS G » 2WH 5
REERSHAHRENE - GEHEBFAETDRY AR LH
kR R IR REFZRAMERE  FEHELHIT LR

Reh: F— BBENAELRoBRLELRE - B LARANE
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BERETHEHGSBER - B BHAAXREAALIETMN
FEME&ER - 2RAEEGH  T2FLI=RANERE G
Btk EEARRSGHAEHE > AR SMARSE - AN PR~
Wik ~ REFIER » MBS RARARE R ERBM

ARAZA Al RulE-

7 HABAR R GG $ b B T A A AR A S BU R R — 1R
ZFEET RORBRHE R L ~ Y - SRR A6 8 ba o
KX-asHEALENEL  WALERAFARSTRATHHRBS
MR — RN EHRGER PR SEEk —  ATHRA
MmAEARER - = - AEABER - BTAR S FEH
UHAMRT HHEA KRR AEHETREATHEE £

REXFEBMAXREBRERGRL -

B LM aEgROMME R TURSTHLIE AR
BMABGFRIR LA BEREBRATDERAHR - ERA
EBBERAE? CTRAEARTRABRMAL ? o735 Hik
BAZHFR? BEARSF VO ARELGRREATU— At
RREGRMBRE



43.1 $mpa N

Fii 3% &) ¥ 4= A6 (Stem cell ) & 35 B2 B4 (Embryo ) » B4 52, (Fetus)
REHAEARN M B LmB AR E—FHLRERGE
fE o i ARRg3E Ko T A B SE (totipotent) §F 4= B LA R 1L 8] A8 da
BREAHZEBERRBETA TEERERX—BA - 2EA
18 $m B FE B oA 44 49 % & B4 (pluripotent) EEAS# $afl 48 K AR A
BOXREE mBLREEEATH B BB I FREFE
R BRAHREE MO EEAREANRRGBRABTELS
AR EHERT HREBIT M R ek Bk
—SRRAS MM MEAARER  FLEAERES - —
8 "#sapatk , RIRARE F— B — Bl 0 T IE TR
EP&MRABEME - LANOBBHAERE » GRABE
BAREHRWE SRR ARATRAEGBEBREH
B BRI RNIBALATHRGBRBIA - 5 —F @ 3¢
REBA (ABRFARILE) BALTUARAR Mk > 215
REAEE SOARRLENREM "AERE GHRES

AR BEE2BRABKEEE -
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RBREBEARTANZHR | $ BB 8K (plunpotent
stem cells) & A7 5% ¢ f (progenitor cells) = A7 il 2 A% A4 ¥ 4 B
(embryomc stem cells)3 & A7 3% &) % 7B 4E 8 4= 58 » plunipotent & &
AREDR £ ER % ¥sk(many capabilities) - RE B HHALH
B 2R BERE R fF AR (blastocysts) & mner cell mass
(H—B W) + W TLERBp PR AL TTRA
Biega R BEHPFHRBARSLEMNE - SHETLERERE
BHEBEERGERY  AALEERAMNKERZT  TUHy
LS HBETEMale £ W RAER - i ELARAS#ba 2T W
ARABHBRREAETELRABET AR - REARSE HELE R
Bt retnoicacid REZ T H¥RAH R MALR S iR
FEEMARE BB BRI LA LHAR - B RT
wmh -

7 A i Y AT BE$a B (progemitor cells) A% fk 5~ 4b A H MR Y
RfGsmERYGEmE T FLEETR BPLREBETE
WS Ha® TR (compartments) ¥4 X # 85 = 58 &4 37 LA,
WREBREESCRADRAREZAAL - BWNARARKEREY
SHmpitas THMARTLRAR ) ERATRARES

CRIV R Eo) RUE BT



4.3.2 ¥ da e AN B 14

Bt R TAEA L HA N h  5lio R £ bk F 6551
ARAFAF OB A LR RABL - GER T2 ARG E -
REARAGEH AR ERFARNS - CETHEECR
TS ? 5 hEK - NG FEX AR Y S AR
e BRGBERCBHNBEALF RIS HEAM o Hlhos
KRR RE (BREABRE) ABEARBEARATAN
Bital  MBEMAERIE - RA LR THABR=BE
BAMRBURARFES - EREHHBOFTRE » RRTURR
BB YL SR AR E  RTAREALZARHARZIA -
Rk g saf Rt LA ERRE > REB WAL LA MWS
LR EHT AN BRAARBEESRE BN REEH

B T 2k IR EIE ¥ A ©

i SO B S A R A LT SARR R R M 5% M4l £ LB
MK CBTRE % ABS &N nlo XAt > T
DARARER IS XTI » BIKB ATABE N AR S A
HFARE  ARBATEERAELRABERRERE
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0 BABEEARK WA ELAFHENET  LATEHA

HFRREBHRAR -

BRTHELSHEGZ AXARRELSEAR IR R
F AR ERAHBMANA RO BEBALR HARS
RSB ARGFHR  BEALRHE R EARTERBR X
B RAALERHNEBRATH - LB BARLEEATAEY
HE EXARVAHARKL2 LTS HEANBGEEE T
HEAERL DB FERTARRF—BRAEAERGH
Ml e REEADUALRRA S > FRALEHHBA KM
B—4F o

4.3.3 #m B0 69 AT X

AL BEGEY 324 ¥ EEE (pluripotent) #Hémfe T
BLBEARARABAMRA  EAMNTREGRAATIERS  FRT
BREBRTILRETAEARGBE - AR BREGSILEE 298
BEFLWRT A AR B safo AT o) a8 HAARE SRR
LREERAG G LAERWETHNER - FlioitiBafi AR
5% & A (Parkingson’s disease ) A $m BT A, B & AT X o) AT $m
BEY - LRA AR EA (therapeutic cloning) &# 7 & T s
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S—BRBETHHMELNBFAS - b BB ERERR
B RieE - —SRmBREANRREAE > SHERRTR

Efmpn f AR bmsk s kit -

AR —HAE S LBERARANSNESTHE
sibtaft c BRIBRAEAWR” - AHBEHEGT ETUY
LR AR hResafe » RS MERI BT - Bt AMBREES
RSt REATLERERLGAREBRRBET » KMiEHRE
BFe ABBAMIRERERORMEFERL RERL
W UTGERRFAE KR bl fBE ~ CHUNRRKER ~ 8
BEREFEFFBRITHEAE - WRPEREGRAES BT
RERFSRMHEER - Bt IR ARARE=ZF 4 #
ShR B 0 By 4m BT FUAR R &) IR B KB Rk - 1998 F 12
ALBARRE (A%) U LR ERPERPHYT
AMBER#imbl  HAI AR mBLRERTEHL T B RR - 1999
£ 12 AEARAALEER BN ARG RAR BT “HE
S Bhkitals  E—HFRLEERESGHHEREN - £
BERAABMBRASWBRRAEE K giL” e - FEA AR
A SRR HEBE LT LERR ARG ELBRIER

B e
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At sRimNEARESFRO G 2B AR
BEEZVZF @R (1) wiTieiEnk# iR R s L)
fedmpe (E@HY) 5 (2) wiTie—#M a0 =R 1L &
H-Hadeshtkmp (Raat) Q) TSt
Mo RATIES TN - Fob o ERERREAREMHF - Bk
AAHEBERSETY  FARNSBEFLBELR R
o wRiBABEBRERBHEANDRT TS mEEA - 34
“WHrsalotyin” MARTHRERN XS AYBEKRFRE ST
HBRHEBRABET M “HHBRALROANBE” RATH
RRUAAHEREBET - $R BT ERR—MRBRE  HK8®ME
RABEEREMEEPBRRGSR  BLRAREARRNE L

PELETDERSG oA -

4.34 #imRRERBA YR BN DR RGHIB

¥R —AABER-EN T RF R BLEEGRRA BT
RREZANEHRRALANE A EVBRAREHERLA
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ERFARER - FREEZZHMAMAPAT BRSO ET— AR
M ARBLRAAFBAROFLRELAARERENTH -
EEAAHBGETREMEANREZERA AT RREZHA
UASECERAEAR B4 TCRHBARE, RATHE
Btk +BHEE FREZALZCAAAHRUERET A
—FZEHABAEPREHAAHNRETEAARLATRY
£ MAHTBRER—MRRRARLETRBYBERER

BRARAALELERANTS  ERELETHAERME
PR RATARNE - RERBES) BAHLFLHFRL
FARAOHAPRLA ERTEIFARARR - £RBAFEENY
EUTHRFEASHALBMBRATZ— &5 #HES
FERMERITARATE -

LAARSERYEELA N R LA LRARFIHTRIY -
BHh—LHRRAEARLTANENANPARARGER D TR
BAB— AR AERFLERAHTORAT 4 TR FEHA
UARR - AEFARBATE£—1E2A Clonad &MMifiEfEE
B A e T HREMYARBGRE MR &=
tH LR BMRELDABRFTEORAR  FEAHFBKUAL
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BABRLERAGEMARHADAAREREST 2 &kR
ERASLHROGARLRAGGERRERAT QL EHE » &5
BAFH LR REGMPEOESE - ARNERATEHNE THfE
EARRARBSEU{ENARAER  SABBEEEZHAR
BB AN RAL 0 KAV 6048 R4 0 B LR R EUT
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