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RS /NREGEE , HERRRFETMIER,

FREfEEFEERRE  RE2RZETHSEEMERENEZ BN, AEzh , AERE
BEEEHT (John F. Enders ) . &%) ( Thomas

Weller ) #1ZE & Hr ( FrederickRobbins
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S RREE R S IR,

B/ ERSEA RN ERREC
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BaEA/NAMERSNRASHRIZEEEEPIEMERAL , RIE2RES 7T UAEMKEE |, iR
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ELAERNAER  SEMERR

ZE AR5 (JonasSalk

), BINSTETRSRESARKRRE W RN/ NRERRT | EEWmAND, BEREESR
( Franklin D. Roosevelt ) R IZBIBIZR/NTEMEEEE ( National Foundation for Infantile
Paralysis

), BR/NRMERRNETEEEE | RAERREERE , ETXKRARNBRARARE (WE—8
NTEEZ2E2HRE , REZK, BRER) |, BE/\RREEHNTSHERERY,

FEEERAABIKRIEET , MIREEERHE  FSEHEBEzME. EF—AREREHERER
BT , MERERRIERARRAS , LT FESEHERNTRZSENREHER, B
BRMRZEENFN. RENLER  BRNEREETSREKRNNREZESR |, KB (Ei
Lilly ) #1)k#® ( Parke-Davis and

Company ) B , BigEg. ASB4LELEEC

o JOTEIREBIRTN , ANEE

RIS L R R ZIRIG AN |, R EEE, HROR

M RESHE/ N RRERSNMSEE | BELERER , EIEMBEHNEENITENERIEL
RERX

DRERNBEER

BEMINE  BAEELR , RASEECHEN/NAMEREBFREN , il TEBMINR
i . TMREERABZEHEEERME ? 4 ('could you patent the

sun?’) (19
, BIEREANSTHESANMNIIEG  BEEECHBAEESAE, SREERREWSIA , AR

BEBERT , HREEATER (technology transfer ) EHEZ2EF ; E2RMERBULAMAR
AER  MENREENEABLEEEANER , DRERNIISMAARHERNEIIIE,

DRRERAESHME  BEPRERERGEEN , BHIFKENTSE R, SEEA/NZMERN
BIEMERITHEATEEINER , EEFIRERLBEZ IHSHINZE, BEFT , ARIPEEREL
F = R AL DRI AR

F, MBHN/\TEANBREEEL

EEWENER)RREESE"

I EEPEHZA  EERTABHNEIAE, MER/NEMEEESSUREEZRIVRER
BT HAMBEESE ) (the March of Dimes

foundation

) BERABRAEMEMRR  EETEELKHNEYER | RIINZRNPTEHAFREE (Salk
Institute for Biological Studies ) , EREHERBEES BN TR,
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BEENmESEE"
o ERMIER R T HERA/NRREEEE LA, EMEBNHEE",

BEEN , BAREREFENAEENEE , MPRERERER T REBRERMARER , I
ESANEFISIERE) , BREREMEE , tERTHHFEINNEENE, BESESHENERT , 2
RARAEANHFEESN, HERRANSEMEZBNERE® , D RRDZRIIMRE , ©
AREEREERZ TRIER , tEZFIHISSEMEEHREYRFEENIES .
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EMEMAAE S WIS , PREAMNAINEREENREMHASMAZL , RUEREH. 2
MMBBHRZFA , IRUREIKREEE/NRMERSHIEMN | DS AINS R ARRSEIT
RHEMR | GRABFRAEBEEERANREMN , DRERBAAXRRNEARART , RERATEE
ELERHNENEER , BOIBRKGRBAE  BEmRK LT,

Ei52. FREREZ NEM/NRMRNEFAIEL , BEfi— K2 IH#UNI, MBRNERE
B MREVARSL , EIRSERBIUERIRRE , MESAEREBEF , i LHEFENrT ISR

o

F 25 3 2% 1 75

fEEFREE , BREZFHRULMRFEREMBER ; MBSERR | NP RNFREEGRIS
RElE, ETRERFNELLEK , BFIMWEREE T REYMEERE (B— ), BER
i, EVHEMRT KBS RIURE

1. EMAR (basic

science

)  BEEMREBEAURSEREESABEN , MEA TIBEISTEAFN THR. EMMREESR
REETFS1ER (hypothesis ) HERKRAFRAIE ; B REB 7D HIZEMIZHY (drug

target

), REREEMMARNBIERIEIR, THRONEMRERSENFAESR , RN ENRBENFIH
%, MAERAEN—EFF,

2. BRIRHAF (clinical research) : BRRMRRIBUARARBERNMR , BEARAIRE (patient
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sample ) KT ABERIVEAKE | SURFTERERAAIE (clinical
trial ) FLRITIRE: (epidemeology ) FAR , BB LLAE",

3. FEFIFIZE (applied science ) : AR AR T ERMEMETOMR, BRELTA
THERRABROEEER , MESBHEEROME (saleup) , ER—BEAHR.

4. EEEM R (translational research/medicine ) : EEMRIBERN , A Ti5EMR., ERKREER
MRESER , HRSsHEHFERALRMGE , 2 "HHERKRAEE  EEEY EhzEg | SIIREM
Lattmie, EEREMR (translational

medicine ) MHIR , BA THRRAMAEREYRKERETFEIERKR L (from bench to

bedside

), FRINREMERANEMRIRE, BRARBRE—PEZ = , F1EEEE (BEEHERXSE ) E
BRI (TEULEEZ+5F) LHER , SmaEX

O, FEARE F 5 BIER X148 ( proof of mechanism ) FAEME ( proof of
priciple ) , #iHigESIMRIEFIE — (AR EFHEME B S XRBAVRE (the quick win, fast
fail paradigm) !, EL4 2 E2EET REAEEMMEE,
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EEEHNERERZNE AT, BXFANBRETSENLERET TELRRNZER , SRIME
FTRIUUREXE , RS0 RIS E TARRNERLENMHRITRE ., . "HEROMINEE, . "HIHF
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1.From Emergence to Eradication: The Epidemiology of Poliomyelitis Deconstructed, Am J
Epidemiol,(2010)

2.Salk and Sabin: poliomyelitis immunisation, ] Neurol Neurosurg Psychiatry,(2004)

3.The Nobel Prize in Physiology or Medicine 1954 was awarded jointly to John Franklin Enders,
Thomas Huckle Weller and Frederick Chapman Robbins "for their discovery of the ability of
poliomyelitis viruses to grow in cultures of various types of tissue.”

4.CultivationStrain
5.0ne hundred years of poliovirus pathogenesis, Virology, (2006)
6.Immunologic classification of poliomyelitis viruses I-IV, Am J Hyg,(1951)

7RENEIE , TENRIIENELEINR  IREABIIREENEEYERILS. B—12RK

5, BREEARARE  FEEABIIRESB LEELEMNE . ABNRERSE  TEHR
SARE , BEEEF— (specific) FEERSELEIINRLISEMRMMIE , ALLERNER
"E. BRREEMNEHEIINREBEN , SEMMERBBINE , ERR—MENHEMMH
ALt —ER, SEWRE—MENRNRS , B2AR—M/BFENRS, ARAREMBRENRS , &
EAREMERME , FItERFERRN , FEREANRELEEMRAZFAENMSE , F6EE
ERAMIE. WNRMEEEAL , AERE={EMSEE  AtEERSEEHEIESEFWE

MERIEIRS | BMEREMINERITERANEE THIE | BEMEt RN EFmAEMEE
H/hREMERS | BitiTEERE =RM/FENRS , BREFI/NRRME,

8.A history of the March of Dimes, .

9.Why Are Pharmaceutical Companies Gradually Abandoning Vaccines?, Health Aff, (2005)

10.How the United States came together to fight polio, , (2013)
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11.Jonas Salk: Good at Virology, Bad at Economics

12.The March of Dimes and Polio: Lessons in Vaccine Advocacy for Health Educators, Am J
Health Educ, (2012)

13.Defining Translational Research: Implications for Training, Acad Med. (2010)

14.Success in translational research: lessons from the development of bortezomib, Nat Rev
Drug Discov, (2006 )

15.What are Biomarkers?,CurrOpin HIV AIDS,(2010)

16.A decade of innovation in pharmaceutical R&D: the Chorus model, Nat Rev Drug
Discov, (2015)

17. 2442R) (drug target) : EYIRRMNZEMERNNS T , HINGESEEMRERRRIFENNE |
AR EEYNEIRINEE, BHERNEE , BESGYrILRETEY) , £ ELEYRBANS F
£, REERIDNEE , FUEMA R , (NEEYIENTEEYENNE  ENEREREZEMESR
IEEMNAEIEINEEMREIESR, FIMNEERZMREIXS (rheumatoid

arthritis ) , FEEEIRIEEF (tumor necrosis

factors, TNF

) MIRIREEEM ,

LEF 2R {E S BAREHIHIETRIRIEE FRIZEY) (

TNF inhibitors) , ZNHI$NHIPEEEIRIERE FRITHEE,

18.488 1t 2 ( combinatorial

chemistry) : 2—EEMLEFERANER, BBHEEHE , HEXRETLALLE—RIE (single
process) , R T EEBIE(LEY) , HEELNFRENERXENCSYILEMIRRBE (compound
libraries) .

19. K5 FEEYEL /N5 FEEY) (protein drug and small

molecule ) : ZEEYIAZEMEHE , HES SRS ERFEBIVEYIZN (drug target) , BF
HZAMRREZES (receptor ) EAE. MARANEETRNERS , EBEE (enzyme) FF
. MIAREBRENERE  EEREZRLABENE M (specificity) , BESE &SR EMIEN
RUZEY) , CAKDHISSRIC X BEMARRVRIINGE, —RAR2RER , YT A D AN FROR S FitE |, [\
FEY) (small

molecule
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s) BEHME—LAEY  AHABEYIECEMES | S —NEEMENGES, KO TEY—
g B 28 EEEEEY) (protein

dru

gs) .,

BREME. iR

E& (AEETENERRK )

. ALMIRERE (GAEIAR ) HTEFa GAECHX ) F , &L,

20.F2 /5585t (formulation ) : YRR T EBEMWIEMIIMG  ESEEEGEHIEER. #5
HZEM , FIcEIKEFIE , BR

BEYEMRVIRAZE (excipients

) o WNfAMREREN AL B EME AL D AVMIIR (L 2451 | S EEM—EE T , BNRRE /585t

21.Pharmacogenetics in drug discovery and development: a translational perspective, Nat Rev
Drug Discov, (2008 )

22.Cost to Develop New Pharmaceutical Drug Now Exceeds $2.5B,
Scientific A merican, (2014)

23.Molecular imaging in drug development, Nat Rev Drug Discov, (2008 )

24.Innovation and economic growth, Nathan Rosenberg, 2004, OECD

EETACERIRIMET &£, FPERIRIMEL, BRB/EEERLT
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