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ITEM NUMBER GRADE | DIAMETER (IN) THICKNESS (IN) DIPOLE MOMENT (AMZ2)

18DREOB06 18 0.1 0.1 0.0076
18DREO707 18 0.118 0.118 0.0125
18DRE1606 18 0.25 0.1 0.0477
18DRE1608 18 0.25 0.125 0.0596
26DRE1608 26 0.25 0.125 0.0752
18DRE1613 18 0.25 0.2 0.0954
26DRE1613 26 0.25 0.2 0.1203
26DRE1616 26 0.25 0.25 0.1504
26BDRE2424 26 0.375 0.375 0.5077
18DRE3208 18 0.5 0.125 0.2384
26DRE3208 26 0.5 0.125 0.3009
18DRE3216 18 0.5 0.25 0.4769
26DRE3216 26 0.5 0.25 0.6017
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K2 BE=9E

ERMREUERHERAR

S/C FM2 FM3 FM4 FM5 FM6
Initial Final Initial Final Initial Final Initial Final Initial Final
X -0.1156 | 0.0585 0.1298 0.0505 0.1937 0.0088 0.0320 0.0358 -0.1676 | -0.0207
Y -0.4893 [ -0.08333 | -0.4330 | 0.0650 0.0969 0.0450 -0.6868 | 0.0926 -0.7648 | -0.0233
Z 0.0296 -0.0383 | 0.0704 -0.0125 | 0.2517 0.0470 0.0983 0.0206 0.0410 -0.0268
RSS 0.536 0.0775 0.4575 0.0833 0.3321 0.0660 0.6946 0.1014 0.7840 0.0411

| BAEEFRANEORBAERE (8
3) REEL—RIAFARNES R (B4) -
BRENEAIRUREE AT R AIAAR R EME S
REEFTEAMTHAR -

2EER

1.

Assessment and Control of Spacecraft Magnetic
Fields, NASA SPACE VEHICLE DESIGN CRITERIA
(Environment) , NASA SP-8037, NASA
(Washington, DC, United States) , Sept. 1970, pp.
30, (71N13078) .

. Spacecraft magnetic torques, NASA SPACE

VEHICLE DESIGN CRITERIA (Environment) ,
NASA SP-8018, NASA (Washington, DC, United
States) , NASA Electronics Research Center
(Cambridge, MA, United States) , March 1969, pp.
55, (B9IN30339) .

. N. Roy Thomas, Spacecraft Magnetic Field Modeling,

IEEE Transactions on Magnetics; Volume Mag.-13,
No.1, Jan 1977 Page (s) : 914 —919.

. K. Mehlem, Multiple magnetic dipole modeling

and field prediction of satellites, Magnetics, IEEE
Transactions on Volume 14, Issue 5, Sep 1978 Page
(s):1064 —1071.

. H.-C. Chang, C.-C. Cheng, C.-H. Yeh, J.-R. Tsai,

H.-P. Pan, C. Hisao, Residual magnetic dipole
compensation under the presence of induced
magnetism, 24th Aerospace Testing Seminar,
Manhattan Beach Marriott in Manhattan Beach,
Callifornia, 2008.
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Tos4A X 0.1942 0.0935
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VAL 0.3715 0.3375 0.2224
NR™ X X X
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R0 0.6266 0.4730 0.2496
B8 0.1208 0.0029 0.0604
SO0 0.000004 0.0120 X
B0 0.6237 0.5273 0.6974
K %5 0.3714 0.2519 0.4855
P 0.0007 0.0569 0.1979
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iz =3 X X X
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0 1
s e
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Taiwan's mean temperature increased by 1.4°C within 100 years.
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Circuits” 4% ed.,Oxford University Press, New York
(2004) .

4.Behzad Razavi “Design of analog CMOS integrated
circuits” McGraw-Hill, Boston MA (2001) .
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BEEDFEMENEDRRE - RBBOREG
B RIBENZER - ERENEARER
& (amplification) 2—EREENSHE - K
WA IR RS R R BRI IR - H B MEERE
152 %28 R AT e A BUEEGGR SR - Z RO
M ER - MzERE R SIRE1983FMullis
RHEM "TBRAMmEEKE, (Polymerase
Chain Reaction » PCR) - Zi®REERAE
5 » REB#EITEM (denaturation : 94°C)
fi2¥ (annealing : 50~607TC ) RIERXE
i B IR R R EIRRE
; 19864 5 EEMRPCRNE

(extension : 72°C)
EURENNSE

BEERE L BT ABHLAZEETE 5 1990
FRE KRR R R ET T IR R SRRy A
T WHR199SFERULBR - E1996F £
B Y =R IR L B2 R FE B0t SR R R EDRI R 2R 19
TR REEHNERAEERM ) (real-

time PCR) IERFAE @ MU ZERAINERSE
T2 - WFER Y ERRN R =R L E E RV AT

RS EMRreal-time PCRIVEZEIGIE(LE R
& ZEERPCRRE @ ME&BRLRENK
REARF  BEEADTHER  EETREK
RAVAEAT » DR S —HBERRVES

EXRiR

BT FHRBURI T Eﬁiﬁuﬂﬂlﬂfu

DR ERSURE - o - S T&EHiRaES
%% , (Fluorescence Resonance-Energy-
Transfer » FRET) R¥2 > 7£ 788
% (receptor) MIfEE D FHIEBERAEATHY
BRT (10~100A) - AR FEAES RS
RRAUME G ERR - RARENRE (B1) -
FERER SR RS - EREIRER 2 B
213 o fi7Ereal-time PCRAVILEEIFHE A 23:%
FAH ZERERAREABRFNES  £F
MEBEREERE - HetRRETHREIGRE(E
Al RigfREFEBESRNER - B aE%E
IV » BIFEZIGREEEMER - Bl It

(donor) HE5-

IEETERAR SRR B B8 ¢ &
EER  RRAT  RETE B R

FEMEAHT (single nucleotide poly-morphism
SNP) ~EBEEAEETES - AEBNZE
BRI E R B B NRTREBES T - FHPALRE
B ERER LB RS

BRI RS F
(double strand DNA-binding
fluorophores)
EPCRIgEERENEEIF - MARNEEZ
A EMN TR gxoF, (@
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ERIFR © Walter H. Koch. (2004 ) . Technology platforms for pharmacogenomic diagnostic assays. Nature Reviews Drug Discovery, 3,

749-761. AXXEHE -

B1 &rtikeEBEREREE -

ERRF - M. M. Parida. (2008) . Rapid and real-time detection technologies for emerging viruses of biomedical importance. Journal of

Biosciences 33 (4) , 617-628. A #1E -

B2 "#REBRRAENDT ) REREREE -

ethidium bromide, SYBR Green | &) &
PCREAREITIBIRE » &0 FRIATELIE R
BEMEENERZBELRES  THRTEE
BB ICE R E B S OR R 2 SR
(Bl2) - ALt - AHMERZ) &L SRA R E MR
FeR e BB MNMm LA > BoAREMRAEL -
EIEERANBERE  BARAIRLEEXDT
FEERREEY  EPCRREFEAMNSIFH
(primers) EAERZEESE (dimer) -
AlgTEREECERE - BRIAINEEEGEE
#2 (melting curve) -+ BUEFTEIEMSE o

BiRREHE B

(linear oilgoprobes)

EACGETPCRIBIE B E B R &5T
MDA TRENND THZEBE DT
HRBBERERRL - RIEVENETE
EELEE - RPCRRENEHIBRES » &Kt
B FHFRIRFEERKRECE @ R AEELHE
IREEERHE - ADAIGEXIBINREEE - MRS
HEAENEYE  RNPCRERKER » #lit
MR E AR - (5 TREZBNIERIE M
MmEAETREINEXASE (B3) Bl 5§
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ERAR - Walter H. Koch. (2004 ) . Technology platforms for
pharmacogenomic diagnostic assays. Nature Reviews
Drug Discovery, 3, 749-761. AL EKIE o

B3 'EREEREREH ) RERBREE -

BB A& KEMES LR R R E 2R
R R4 - A& & /LightCycler™EE
R ZA -

MHEBYIBR B S H LIRSt
(nuclease oilgoprobes)
EAETPCRIBIEN B 2B T - &5
— TR R AT NEE (reporter dye) Ei&&K
W fiEe (quencher dye) BRI EZEREIE
& BPME BRRHRIL - RS LIREERE
RIEBNER @ FEEICEBNERILE EW
W HES R - MPCRRIEFIER » MEEHASRE
4 - MENRPCRRIEMEEHIBRES - 5|
THRREERREY  WERBABNREE

S I 5 AN
9/1
—— Teae I B
=3 it
B I
®\=/©
TERKIE

. BEE R 2 BT &SR
“‘
o a

T

-/

ERIZR - Walter H. Koch. (2004 ) . Technology platforms for
pharmacogenomic diagnostic assays. Nature Reviews
Drug Discovery, 3, 749-761. A% -

B4 "REBRIGREBERERRT ) RERBEREE -

U
%
=
b
BB
—
DT

R I Fe

EXRHOR - http://www.ebiotrade.com/buyf/productsf/
giagen/custom_ oligonucleotides_stock_primers.
htm » ARSI o

B5 "EREFZHER  REREREE -
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THRIE

bR - ETECH R IE

I ETEMRE

PR - ERIERSEAR R
o AIMMQT

o/@ mre ~_ 337 o wwm

— 4 = PCR ~ PCR m BIRERER
F5l fRABES iEkik:

ERIOR - Thelwell N. et.al., (2000) . Mode of action and application of Scorpion primers to mutation detection. Nucleic Acids Res. 28
(19) :3752-61. A -
B6 "ERFABEKERFT ) REFREREE -

PREN  RPCRETERRER @ AFLLLERE
HZESYIRR (BRI R NIRRT IR
BRI - SEEERMER > AmEA2I%tE
e easE (B4) Bl - BRiscmLaER &
HATRERN TTagMan ® probe ; - BBEMIt
JREE

S RBFF R

( hairpin oilgoprobes)
IEHE—RBR/RD T EIHRHEE (Molecular

beacons) - CEREBREM CET @ REZ

FRZMinH R ERICRCREECRKIE
MR EECY - W REERE - AN EEREE
o EHEARREEVERE - 5% E
A EE L B R MY BE U - IMPCRREXDH - £
FRF RN BEPCREM RENRAE -
EREAGEIBERBERER - RPCRETR
HBRH o RS FHRRERRKREY
G RIERRERIN M RS RV ERRE IR I - A
MEELERMER  HMEAZIECERNR
At (Es5) Pl
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BiREL
Fic F2¢Fl = Bl B2 B}
e ———— =D
(e oy 0 0909090 929020 =mmys =g
g x ) L -1
.5 R Elakachae Flc F2 FI Bl B2e B3c
Fic F2cFle BI B2 B3
m 3 ——— e -
[(Frmc]s ey 3 o Fli Bic B2e Bic
Fle (%) F2 - - T
L ] Fle B2 B~Ie-" B3 (=)
x o Fle F2cFle Bl B2 B3 (i)
R = eee—— = =
@ ._.—-3'
e Fr Rl Blc B2eBic
JFlc F2 FI BleB2cB3e
L o
3 ."MS‘ FI F2cFle Bl B2 B3’
- -
mp* F2 FI Bicb2cBle
le
Fle BI
_ Fle F2cFle mop2ey @ “‘G;* e [
) 8 F1°* " Ble

Ve o — e
O ==
Ble B2eB3e

N ¥

n -
¥ie P
o SR LY -
=
* - Vi
2 nichl B2 Bic
Fie LI

ERIFIR © Tsugunori Notomi et.al., (2000) . Loop-mediated isothermal amplification of DNA. Nucleic Acids Research, 28, No. 12,
E63-663. ACHIHE o
B7 "RNERERIEERE, REREE -

B S H B EHRIRE

( self-prime oligoprobes)

73R EFT RV R SHE BN LA 2 515
SEEREr - MEEMIN Y —BRS| TS EPCRIEE
B TRGTREGBENZEFY - ATRPCR
e¥ipiEd  LEHFE (self-prime) B973
NERRKECY - ER&REHOCEERIEN

R IIR - MEEERNIER - TRIEEN
At (B6) 4el- ARERARELEERME
MNIRR - LERSA RSB HERE
wWE - BEFAMNBERUBTHNEE &M
%% "TScorpion, °
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MR

IRARE BRI R YE R R FE
(loop-mediated amplification
method ' LAMP)

&R B RIS DR ERIR IR 55 —
20004FNotomi 1% RIZERL
BRERIER - HREBTMKSERDIHARS
AR R 2 B st o FHEBEARIR
B (strand displacement) &tz BREEE

’

(Bst DNA polymerase large fragment)
WFERS|IFEHRENAREBREE (melting
temperature * Tm) BN SERZE - F1535]F
HKFPERIRFE S - EM B IR LU AERARE
e (Ioop) MRS AIERETRE - —/NRFAR

BE (65C) T REBIEEZFS (E
7) o WiAE S &R BRI R AL

A - ZR BRI R EERANER - 1 BR
AL - MR EBRETRFEE
REBBHEREFEELRURE R EREH

BRIk EfE S B RRETELNEEENA
BRAER  2—H

CI P

RE R RIBE D HIHT B0l -

"TEVRE ) R PFIREBRARESLMNE
PT EAZ+ LK BEEVEEHNFE
ZREHEYE  (BFTERMBER  B2HET

EEHENERERS  EESIURARME
PEE I TRRAREHREEIEER

0 EEASEEREZ BRESERE S
B REEETIREIEENRMT - ERAA
RSB FTERR R RBI R BR R 25
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resonance energy transfer (FRET) :
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designs and
applications,” Biotechniques, vol. 31, 2001, P. 1106—
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pharmacogenomic diagnostic assays,
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Structural Analysis of Impact Assessment Indicators

on Basic Research

N e =

MEZRARTEEEN &P EMEL
MR AT EHEARBERDEEEEAR &
BEBEME AR ZBNERIFR  LHERKER
MERBERNEBRNEE - BLBEUMT
EZABZIREEENRNZBRANRBELS  Eit
WM FE (impact assessment) B9
AEXRE  FENDEREELENMATRT
ARNBERE - HRNRENFEBRNEE S
7T MEARRBMNER G AERARE
RN L)L BEFNEEF[TREENERH
NEEEMNET - RENFTEHELAES K
BN IR EETE A AEERR
RARAEBZTFELARRES  EHANRE
MERER R T EEERAEZRES -
1.REREEEM (Time lag) @ EBREH A
FEZAE Mt 7Tt » AT AR A RBEENFESL
EEM R BE 5 2.5 8% (attribution)
HRBERINW s MREBMNEEZEUR
BEE  HLUBEBREEMRTEZ ) S.EEMN
(appropriability ) * T ERAPEESE
o BRHNREEBENSERE 488
DB BAEE  as AT L
EALEHE - ANSE2006F5HR 2%
BB AT EREBEXE - RERMAER

5%
2
H

=3
iz

(complexities)

X/E ORARE BERECRITFEREEH AL

,.,: -y .

A S ED DB RBHEAME2EE
(actors) KAIGEEE ~ BHI2EE » 1812
BEHETERASRER AR > WRFEEHR2
B AT EMBRRNTTERE RGN > ZEEA
REFE AR EEHEE M ARRMBRE 2T
HE -

B EVEHE R A

PUSE D T R ERIRHS S MEREB R
AHGETEZ W BELRBEN G EDN
KEIERBREER  NBEBEREBTEN
ERE - DIEEXE S MER - EREHA
EeYR  ABISMEER —BEEANK
#wITh - KRB EAES RAERE - (1) BR
KERE (research funding allocation) ¥
MEHBEFECRE S (2) BBLEERAS
ENAREHHNE MEEREANZEHSE

ZEE (3) REEHHMITHE (K8) i
HeE#s (X BNECS) 2EHEH
HANBEBRE S (4) KEEHEBEMR

REEHESEBZEE - ISR ENE—
FTs ' AR EIEARERHEE » BIEH
Z&BFE (research funder) -~ HFE#HITHE

(performer) KifAZEmIERE (user) @ AR
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EH 0 BT
RERE wESLE &fF MHEEE  ER 0 8%
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A oW EREA
/ I EAA
BEIEA
B
\ MEBMB 4,,-//" A=
FREC
il ARG \
fERAED

ERHGE © Sami Kanninen, Tarmo Lemola (2006) -+ AHFZEEIE o
B EiEe

MR RERN S 2 E RIS ERTERTR A
AV - AR RIE—T BT 5T H AR
REACHSBERINI RS FE

44118

B2

]@
i

FAE

E R WA EM T IE » R E B
REENEESMIRERHLES - FFHEML
NEMTFEHEE » 81 @ FAETE (peer-
\ XERETE (bibliometric
« B3%EFE (survey method) KfE
Z9E (case study method) Fi57% o RNE
fEL (aggregation) ERMEIE IS
FLFTERMN G EGBRAR @ fl70 - BELE
WEBEHEHBZRE X » EERRREMITEK

B BEEER e E L A PR R —
MEEIMEFE<ER - BE—IREMERARN
EMWENTTE » #BRFE R E KA T serE
REHMETENME » UTHENE LAARRIN
FHETTIE

review method)

method )

\\

sTEAENEHAZ B RIEE -

st
FERTLENRBRANTEMENTER
% REBARTFEREZNATRE - BEME
ARt E-REUGMENEERTE  5—&
=ELE®ERETE (modified peer-review
Ik FIE FFEEHK (review
panel) BKEWAEZ BT EEIN KT EHE

EERELLEEMREBZER - BV ERIE
EIF LMV TRt B 0 [EE TR S R R R
HesahzamEn @ #EEEEmMRRans

RENMBE -

‘?\En

1.[FEE4H (peer-review method)

method)

2. XEEtE  (bibliometric method) : IthJ5
ERERMRB ST EERBERNGE  FERE
AEER > OIZ0 © Hikm/ B E ~ SIRD
M~ HIBF T (co-word analyses ) KEF|7D
T EBREMXEGTERARERBER ()

BRI, - #la0 - HOECD M EEINSFAT

H+
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1.Evaluation FWF: Impact
Analysis

2. The Impact of the EU
Framework Programmes
(FP) inthe UK

3.Funding Ranking 2003:
Institutions-Regions-
Networks

4.A Wealth of Knowledge:
The Return on Investment
from ARC-Funded
Research

5.Economic Impact
Assessment at the National
Institute of Standards and
Technology (NIST)

6.Career Paths of 1988—
1990 Prize Student Cohort

7.Assessing Research
Impact on on-Academic
Audiences

8.Composite Performance
Rating System (CPRS)
for the Advanced
Technology Program
(ATP)

9.0utcome Indicators at the
Foundation for Research,
Science and Technology
(FRST)

10.Standard Evaluation
Protocol 2003-2009
For Public Research
Organisations

11.Public Service Agreement
(PSA) Target Metrics
2004

12.The Advisory Council on
Science and Technology
(ACST) , Taking Stock
of University & College
Commercialization Efforts

BRIHR © Sami Kanninen, Tarmo Lemola (2006 )

F1A2{EEYEETE

BENHtE

Austrian Science Fund
(FWF)

Office of Science and
Technology (OST) ,
DTI

German Research
Foundation (DFG)

Australian
Research Council
(ARC)

Commerce
Department's
Technology
Administration

Wellcome Trust

Economic and Social
Research Council
(ESRC)

NIST

FRST

EIES- PR IS G

BIZR AT R SRR

P AT EITEREE -

HITEHE EUESES
Joanneum
Researcljh AE B
’ A i K
2004 (& F) )
Technopolis BRRESEHTE
Ltd. 2HE (KE)
DAAD .
KOWI RE - WiFeiig
/gi
AVH (£2E)
The Allen
Consulting RKE CRM)
Group
NISTERZE
NIST
(=)
Well
eloome TERE (2E)
Trust

Science and

Technology

Research Unit
(SPRU)

s (RE )

ATP manager
Rosalie
Ruegg, TIA
Consulting

EEZESR MR TTHAE
<E)

Ministry of
Research,
Science and
Technology

oeigE (M)

Dutch
universities
NWO KNAW

WFTHRE (f8)

OST (UK) ,
Evidence Ltd.

ACST

EBpHETE

REEEETE (project
-base program)
(& AFBhERSM )

B R BIM R AT
(BRER)

ERIETE
BIEWTSE
MEER LNERETE

1

1B BIEFEI Tt

RAE/RB/ RE/FER

(ATP) ZXmafrats

RENBEEE

REGZ A& RASBRI 2R

E

KRB EIS M TS
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o
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o
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MR

R HARNBEIER (S & T indicator) » AJ7E
R IERE B - MBI RERSEETE R
PRARRT IS E N B R B EMREER  BNE8EE
i BRI BN ES » BELERR
AEBRCEA  MIFEHFZEM °

3.M%FE (survey method) : fEARHALH
#HEHE (informant) BEBEENNGE &
BRI EEZARPIRE 2 Tt SN EEE
A AR RRNBEEAEFAEWSE - HEN
RETELHEUGRECERDERRHRE B
RrAASRAMRE AR E R M AT EE -
H— BB EIEN T IER KA/ B0
(cost-benefit) BEFAIIRFAFAENAEE -

4 [EZ/F5E (case study method) : #Ri%
REZEMEMARNOE ST - BEMELE
EEMEBENEREARER A —LHRARBEE
MBNBERTHIETE  REZTEEATR
RANBRAIARE » Rz RS ENEBFTERE
S AR

FREBURVEMEETE
AEPIREENERAFTAR - EREAR
M2 UE RSB ERR - EREXE R
EX (Martin - 1996) » ERHHFTTHEER
FEBERNNT - (1) BIBERNBHNES
(stock) ;5 (2) lmBEHENEXE S (3)
RSN B ERRELIE (4) R
BRI EEE ; (5) BINRIE R i iy AR ]
Bizre] s (6) RIEFARE  AeEm - Al
20 - XAE s HENBURKIR BRI R EMERE
RIBREPY REFFLRRB R SHEFLZ T

BIRRMERER - FItHRER AR ST E
REER BRI RREHE - ASUEE12(E
EREHERTE (k—) » HFEEAdRERLE
ARIE W antalR - BERRR © (1) EHRE
MMM (2) RRERITAVERTES S
(3) H7T%E > FAlRBAEKRREZR (4)
SRR AT EREM R BRISERmAB (prior
knowledge) ; (5) HEREZEBREFR T

e -

12{BEBEHETER  KEDHERHAMEE
BIMIEESEE - LB ER (ex-post) Mz 7
fith » FEMNEIRE ZERIM MR (institute)
E SRS (accountability) ~ 5FH%
(creditability) ~ &AM NREEBIZENEBME
(transparency) % @ HHFB3EFEETEE
LEMNERRMARYGETETTE (B5-7
K8@E)  12@FT st EB4BEHMARIE
BB RBAAMENRE - DURBERE Lz
1 B2EEREFNERCIERE (F4K9
@) - B2EstE BB E KT EAIRE3FE—
R (BIIRI2(8) - BERBEREI 27T A5
=BT ANR=E T B—ERERNFE - AR
trEMEME (5E) s BERERFE - AR
LN EERAME S (BE)  B=HEhRE - &
M E AR —BIE IR B R &
FEts (4E) - BRI REERTE BaRRIT
R GAEHSESEADTEDRBLCER B 2 MM
7 (%12 3K9fE) » BAETEHEZER
REETE (program ) SEBNEHE - B2MEFEH
EEEZER (£11R12(E) » G1EFEHEE
M RSB E (B10E) - B1ESEES
EplEtE (B4E) - (THEHE)
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BEHBERSE
B L2

i 4 E

X/B ErERE -

AMEBENHREE  FESIRBEHRHH
ENREARKENRARKANGKEEYER
B BAKPNeKEEYE  flmE ek
 MB{R#EER (Serotonin) &
NEEFRE S5 BZAEAR o MENARIZNEE
REBBERTHDavid K. Grandy! {#+#IR T %
ERBBIFRE-—BRERRN IS ERZEE
REB N EGENBE - LEREAERKH
—EEEYE - L EEESIEG ~ B
FZEBEMNITRFAZEREIERER  MELER
AR WA R HEYER (LERR A MR
2L ) SIENARIEREER[EE - KK70%
AOREIR D HAE B BN L ERIBNEKIR » 5l8H%R
FFEMmMEMSI B AP 2 ERBRNEYE
M S o FTE0EE IR AT AR 1E 7R 38— LE RBRR P (2
B aERENAMEES —BEMNES - EHR
MRAEZEY) - W BB F NIRRT LR - &
LR PR AL E B R A BB REL ERD2
RESEMNTE  ZERD2ZBEBERL R AER
B D RN E B EEYRETIER o

(Dopamin)

HAEIE&EX-ray stENMRESFTETHZE
D2 BB =#EE WA FERBEMZERD2
SEBEABEFIHERER LA (Homology

HEG® BERSEMEEFTERD

Modeling) B % ERD2ZEB=#E -
I fEANvidia CUDA GPURTEH T ~ 9T
g HEJ5% (Molecular Dynamics) - %
Y# 5% (Dock) ~ A#fER % (Solvated
interaction energies method) A t—%7%!
tetralindiol derivatives¥{% EIRD2Z 44
HEeEt AT (Binding Free Energy) -

EE#
FREIE S Z E D22 88 = 158

ZERD2XBEEREFIER KB XHEH
AR EFRF L (National Center for
Biotechnology Information : NCBI) &£8&
EREAF - 475 - NP_000786 [ a{HANCBI
BLAST SEVERZ#TEINP_000786/F%I &
HUBE=#EBNERE  FREBZER
D2XEEHBE=MEBIERIR  BROTER
WSRIFTR o

BEABAEBBIRENP_000786EHER
FEAModelerl"FREBERREEETSE
BRD2REEA=MEBEY  BRETHFN=
# 2 B EEEANAMD CUDAKR D FENHE
#agIAmber FOOD F B N HIHELK#EIT2
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PROCHECK

Ramachandran Plot
Model2

Psi (degrees)

Number of proline residues

Total number of residues

g PRI
-1354° : | [
b ' pl
- | |
- | ~b
e | | L
o |
L | )
180 135 90 45 0 45 90 135 180
Phi (degrees)
Plot statistics
Residues in most favoured regions [AB,L] 33 §9.5%
Residues in additional allowed regions [a.b.Lp] 34 9.2%
Residues in generously allowed regions [~a,~b.~1~p] 3 0.5%
Residues in disallowed regions 2 0.5%
Number of non-glycine and non-proline residucs 3'?0 |uom

Number of end-residues (excl. Gly and Pro)
Number of glycine residues (shown as triangles) 1]

Based on an analysis of 118 strectures of resolution of at least 2.0 Angstroms.
and R-factor no greater than 200, a good quality model would be expected
o have over 9% in the most favoured regions,

B ZERD2FEIRERABEMmA (Ramachnadran plot) 247 °

EmE s
5 HESEHEEEAPROCHECK#E S
MEEHRNZERD2XBEBEERE B
ERMEFTR -

= (nanosecond ' 109sec)

REERIEENEER  SEAVMDR
BRI IZ BERD2Z B4 Adilauryl-
phosphatidyl-ethanol-amine (DLPE) I A

THIBRERS  2RBRHEREZERD2E
B —ETATEAE °

PTEEEE - EaRBNHBHENS
BIERED IR

#tftetralindiol derivativesfy% B zD2
B (R2) DI TEESREGOLDIRALIE
VIFZ ERED2ZEET - AEI2FTR o KiEAE
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F1 RARERZ ERD2ZERIR

Protein name PDB ID Identity Resolution Reference
Human Beta2 Adrenergic Receptor 3D4S 28% 2.8A 3
Human B2-Adrenergic SRH1 28% 54 A 4

G Protein-Coupled Receptor

Human B2-Adrenergic o A

G Protein-Coupled Receptor SEML 28% 264 °

guman Beta2 Adrenoceptor R4S 33% 3.4 A 6
eceptor

32 Tetralindiol derivatives2 B izD25 £ H17

Compound Structure Molecular Weight pIC50 (M)

~
C17H17NO2, 267 4.73

Il C14H19NO2, 233 4.47

_\
g

1l Om C16H23N0O2, 261 4.77

i
N
0
‘ X
v = C16H15NO2, 253 6.00
o)
N
0
\ C16H23NO2, 261 5.97
o)
VI C16H25N0O2, 263 7.39
Yl C19H21NO2, 295 9.1




N _l_:t . . .
*;I_j:il i National Applied Research Laboratories

Compound Il
& |
N
z~8n

X, ¥y~8nm

B2 ZERD2EHE (Compound Il) —#EBRD2FEERELEEREE °

LTRE
[ PHETNT]
(PHEITH)

B3 £ ERD2Z8E-% BREFENEE S KBS B RATRR DN -
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-14 -12
Experimental Binding Free Energy (kcal/mol)

Calculated Relative Binding Free Energy (kcal/mol)

8 6 4

B4 Bz ba S mE TR A5 B HrEE R ENRIEREY - STHERESBR?=0.815-

2 ERD2-ZEEENEEGIEEANAMD
CUDA rE NEREIETORM RS -

BREERENBHBIERIE (Solvated
interaction energies method) B —Z&7|
tetralindiol derivatives¥% B ED2Z 84S
AL 4T (Binding Free Energy ) B2 47
B—EZEk-ZERENEE SRS EEG

AEE (Binding Models) -

CUDARNAMDER
JECUDAIRNAMDZXIEE 7 4

REEE-ZERENHESR (~31000
atoms ) ZZANAMD CUDA (¥E—TESLA
C1006 GPU& k) MkELIFCUDARRKINAMD
(B —Intel Xeon CPU) #47200 picosecond
T8 WAITERNEE

R R
ZERD2ZR-ZERBENEES1R5E
BB E R RE T

ERIMEISEBIFTR - HAERDHTCom-
pound |EEAsp72 » Val73BRZINIER -
Compound IETrp60BRZIMIER -
Compound llIE2Thr188 ~ Cys76 ~ Met75 ~
Tyr192F @ zIM/EA ~ Compound IVEL
Asp72 -~ Val73 ~ Cys76 » Phe1878 582K
fEF ~ Compound VEECys76 ~ His175 »
Leu183 * Phe187FH&@ZIMIEA ~ Compound
VIEdVal73 ~ Cys76 ~ Cys167 ~ His175 ~
Leu183 * Phe187H@ZIMIIEA ~ Compound
VIIEEAsp72 ~ Cys76 ~ Leu122 ~ Val130 »
Trp168 » Phel71 ~ His175 ~ Leu183 »
Phe187H®&ZIMER -

m

9 gnimes

T
=
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B

-~
~

Al

%

Xt

(A)

5000

§ 8

Simulation Times (second)
g
o

1000 4 I I I
0 -

|___Rel]

LY

v Wl Wil

NO. of Compound

IV

v Vi Vil

NO. of Compound

B5 (A) 2ERD2ZEE -2 BIRE e 1200 picosecond e - GPUSCPURTER LRI &R « (B) ERAGPUSIEIZENE » TH4.5(% -

ZERED2%Z -2 ERENBESHES
B HEER

SRRRIER R LTE 2 BIRD2 S e —
S ERD2SEEALALDALE (AG,,,) &
SMBAREAFRT  HEEHFEELES
MECEEE Y A B TS 5 AR IR R
M AHTEABIMESBIRE =0.815 -

CUDAIRNAMD:d
JECUDARNAMD%I8E 7 47
ZERD2ENE -2 ERD2XEEQE
NEFHEDT - EBCUDAMEE R ZIF
CUDA #£:1fiy4.2fFR » HERMESHT7S

+=A
A R

NAMD 2> ¥ Bh 22 8k S i F§ GPUE AT 7] LU R
N4 2EMNERE - BB XEIEZINAMD
B MRACEMD®) /7 2 8182 m] LUE H 304 LA
FREERE ARGPUGTERMAKAE
SERFEEEFHIR  ENELLERE
MER CERES R LUETRIM® (10°) EE
REZW (103) WA RENKEARE -
RMHENAEEYNERUEBERRNEE A
Nt ERT AR ZERD2%E F AR RER

(Asp72 > Val73 ' Cys76 ' Leu183 ' and
Phe187 ) Edtetralindiol derivatives% Bz 5
MEBEEEZMNFERM -
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K3 ZERD2ZE-Z ERENEE S RIS ERE IR

Hydrogen bonding-related

Non-bonding contact-related residues

Cys76, Met75, Tyr192

Val73, Cys76, Phe187

His175, Leu183, Phe187

Val73, Cys76, Cys167, His175, Leu183, Phe187,

Cys76, Leu122, Val130, Trp168, Phe171, His175, Leu183, Phe187

x4 tEZERD2ENE -2 ERD2XBEAA S BRI EERERE

Compound residues
| Asp72 Val73
I Trp60 Null
If Thr188
\% Asp72
\Y Cys76
Vi Null
i Asp72
Compound
Ec E wa AMSA
| -18.7 -9.45 10.42
Il -26.25 -0.57 5.62
1l -26.68 -0.24 6.87
v -20.68 -18.90 15.66
\% -34.20 -3.65 7.32
VI -35.19 -0.31 5.70
Vi -40.40 -27.67 1.86
2EEH

1.Kruzich, P. J.; Grandy D. K. Dopamine D2 receptors
mediate two-odor discrimination and reversal learning in
C57BL/6 mice. BMC Neuroscience 2004, 5, 1471-1480.

2.Marti-Renom, M. A.; Stuart, A.; Fiser, A.; Snchez,
R.; Melo, F.; Sali. A. Comparative protein structure
modeling of genes and genomes. Annu. Rev. Biophys.
Biomol. Struct. 2000, 29, 291-325.

3.Chidester, C. G.; Lin, C. H.; Lahti, R. A.; Haadsma-
Svensson, S. R.; Smith, M. W. Comparison of 5-HT1A
and dopamine D2 pharmacophores. X-ray structures
and affinities of conformationally constrained ligands.
J. Med. Chem. 1993, 36, 1301-1315.

4.Johansson, A. M.; Karlen, A.; Grol, C. J.; Sundell,
S.; Kenne, L.; Hacksell, U. J. Dopaminergic
2-aminotetralins: affinities for dopamine D2-receptors,
molecular structures, and conformational preferences.
Mol. Pharmacol. 1986, 30, 258-269.

5.Grozinger, M.; Dragicevic, A.; Hiemke, C.; Shams,
M.; Muller, M. J.; Hartter, S. Melperone is an inhibitor

Energy (kcal/mol)

AG I:F:ind AG bind AG bind
(SIE) (Experiment )

-5.68 -6.42+0.3 -6.38
-6.07 -6.32+0.4 -6.03
-6.51 -6.38%£0.5 -6.34
-6.29 -7.67+0.3 -8.10
-8.58 -7.74%=0.2 -8.05
-8.65 -7.50%£0.5 -9.97
-28.13 -12.96+0.7 -12.28

of the CYP2D6 catalyzed O-demethylation of
venlafaxine. Pharmacopsychiatry 2003, 36, 3-6.

6.Szarfman, A.; Tonning, J. M.; Levine, J. G.;
Doraiswamy, P. M. Atypical antipsychotics and
pituitary tumors: a pharmacovigilance study.
Pharmacotherapy. 2006, 26, 748-58.

7.Sali, A.; Blundell, T. L. Comparative protein modelling
by satisfaction of spatial restraints. J. Mol. Biol. 1993,
234, 779-815.

8.Purisima, E. O. Fast Summation Boundary Element
Method for Calculating Solvation Free Energies
of Macromolecules. J. Comput. Chem. 1998, 19,
1494-1504.

BfEE

BlAA AR OR BT RGPUSTE RIS AR GRS - GPURTE
mBaTelsa C1006% 5 EEN - ERER - FmEEAFN
BRI HRSE (snyao@nche.org.tw) e
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