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Abstract

Last decade witnesses many major breakthroughs and unparalleled advance in biomedical sciences
and technologies, providing an unprecedented level of understanding in many fundamental areas
of biology and medicine, including molecular biology, cell biology, genetics, genomics and patho-
genesis of many diseases. However, transforming these research achievements and knowledge of
basic biomedical science into improving clinical research and better patient care, such as more ac-
curate diagnosis and more effective treatment of human diseases to benefit of all human beings,
still imposes tremendous challenges to today’s biomedical and translational researchers. Transla-
tional medicine and clinical trials are the bridging clinical sciences including multidisciplinary bi-
ology theoretical components and practical medicine. The aim is to promote cooperation and in-
formation exchange platform to accelerate the translational process of scientific research to clinical
implementation, such as the “Bench-to-Bedside” concept; in parallel, to conduct the basic scientific
research based on clinical questions, such as the “Bedside-to-Bench” concept. The complexity and
variability of translational medicine and clinical trials dictate the process generally more costly and
time consuming. Therefore, successfully conducting translational research and clinical trials re-
quire in-depth understanding the principles of clinical trials and translational research, precision
designing translational and clinical experimental procedures, establishing the efficient clinical
set-ups and teams, and assurance of studies to reach statistically significant conclusions. In order to
promote translational research and standardize clinical trials for acceleration and improvement of
the study development, in this article, we briefly summarized our own work knowledge and
hand-on experience involved in the translational research and clinical trials. The contents include:
the background and significance of translational research and clinical trials; the infrastructure and
achievements of translational research and clinical trials at the National Institutes of Health Clinical
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Research Center; clinical research hospital management team and scientific and transparent deci-
sion-making mechanisms; hospital-level scientific advisory and regulatory committees; medical
ethics review committee to ensure the safety and rights of human subjects; data and safety moni-
toring committee to ensure the research data security and integrity; selecting outstanding principal
clinical researchers and building efficient research teams; assessing milestones and achievements
of translational research and clinical trials; as well as training scientists and clinicians specialized
in translational research and clinical trials. This article also briefly describes the essential facilities
of research hospitals, including basic and clinical laboratories. As China’s huge population grows
and rapidly ages, the incidence of cardiovascular diseases, cancers and other chronic diseases has
increased significantly in recent years. Thus, an urgent need of new drugs and novel medical diag-
nostic and treatment methods is present, with unforeseen demands of more effective resolutions to
these medical problems. The establishment of new types of research hospitals aimed to promote
translational research and clinical trials exhibits promising prospects, with important clinical and
scientific implications.
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R, EYEZREFAN GERBRSE T 2 EMAYMEEHANERAIRE. EERAENTE
BRI R N TS, e, BEEMEEAZ KT EHE TR FRE KIRA\ M,
FHRER T RENEYZMERMEZH AL . AT, WEPREIX LT 7T R R RE A A LIS 1e N
WA BT, MARARASEEMNF TEETERFEEZ —. MHXHFEES (Translational Med-
icine), WEZEMEYFEZZRNBRMLBALE, RARXERBIFEER. RUERZBERT
H AR IRR LR %P2 MR BEAREEREBZRFE, IER R BRI 3RE, Bl
I & R R ) E 2 (Bench-to-Bedside) . 5K A58 (Clinical Trial)fE AL EZEH K EESIE, £HK
ANS5E . FEB . FEHNERN SRR AIREHRIIN A T IRRZT F B A0E T 1 LR fE. |
TEACERFMIGERELEPIERERNZ M, MZURAAA R, FrAERA BB AL B 2 G RS
BHER, EHREREMRANERAE, BERMEITRAEREANERLE IR, DABHAR
GItER LG R, RBERNE NS5 AEENRRESRRSE TSR ERBR. Eikss
B, FMEEREERTHUEZNA, REMBSGINA T EEE R PAR 5B RS i O
AL 2T RN FI SR« R, VB i a8 S PRAT o 204 I e 11 75 28 B A B R 235 B ) sk SRAT LA,
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REMZEHMHZRELEBERS, EXREFERRS, JHRE5ZLEBERRS, BENHPER KK
W IT R R AR TS BT 70 A DA R I PR 2 AL R A A BB SR, it 7RG BB . ASCER
BN A THABERET S RIZT. BTHEERRA DU RPREKZRBR, OB,
PR B AR MR M R R R B s K, HERFARNER. £ EEVHENIERRABRE R
SNNEFRELSIT TSR AT KR 6, ESEIPHEER, RRARRERKFEREE,

Xiid
PR, WARBTI, KRR, PraBEEp:

1 HRUBEFN~E, ZRMEX[1-[3]

FEAN IR 2 R TR 232 0T 50 o P R 3 e IR AR A P A I 2 v R SE B IR, 44k T e N R A e
R AR . X PR AR P IE R IR TIESL 90 = TAE & X AW T ERA I 7L, 46X
SESRAF I R BOR RN 25, BT XA B i, PRI I R 22 42 B ROIAR S Je N T I PR
N, WBITHRG, SRR BHERE RN A ER BN B A0 5 - 5 PRI AR 4 S R b X 1 -
B AN RS N AR BT F B TRITRON, RIS PRl X S e 7 F B ARy T Bl AR e, e
IRIFFEN 3 S o R BUET 500 R AR, TR i — 25 (R ZE Rl 7T

FERRIOT FURBE A, s P28 A S0 B v B A HORSI6 T B 2 1 2 i SRV 22 0 AR 0V Bl R 1) it
R4 NHRE B FNRAR o H Bl T I Sk B AR W) B 0 0N D08 8 AN B & I R B 7 A, s 1
TESE Al S R FE AR 2 F] — B Z ARSI ST, X K NI, T RIS En Rl
AR REIT F B TR —ANJ7 T, 2SI AR FEN 51 >R B BE AT 5T e it == 5 i 08U
B, FREAEIRTHE . Ak, IRPRES SN 53 1 5 R a7 i 2 ™ E b S A At AT 125 15 B 2 A0 5 (R B TRDRDRS
R ST — N AR S TR R, K BRI 5T R A5 ) EE O 70 B R S G b S T AT 20
CLBCN IR I 5 ) 1 (1 R R a4

1992 4, EE (BlaE) 4B KGR Bench to Bedside (M6 & B0 R MBS 1996 4F, #H 4B
Sk (1Y Sk “BALEE S (Translational Medicine)—id], fEHE T 5 B 0 BE 24 1 G &
J& o HARER AR E PRI S AR — B, R — AR A e B R R A R TR ) TR
PIATHL, ARk PIRER R AL, SRR SO AN PR B PRI FE 2 (R IMR 42, e H 2 K A 70 i SR R
AL NI SE I R T R aa . XM UARTIL T 2 RS ST 5, Lh s 2 R B XA — L ). 2
SRR R R TR 2 RPN SO SR, BB ER BIIRIR X R 9747 Jor=2E 55 KR M K s R A
Z /02 FERRRIE TSR AE 2 KRR b SO B AR I BT AT O 2 X e B 3 e 00 R BT BAE I BT ) R e
MR 22 2 iR R B SRR BT AE

AR R ARG BENAERE. 5k, AMEFRERELREPRE, it Wik, If
TEYNR S T B SUKSF EIAEH IR B S i, XS SRZGWIIGAE st . SRAS I Th 7= S B 2 N
WS (Animal Study), SCRRI R FT 3 (Pre-clinical Study)it— 5 561IF & A 17E B AR A WAk N 1097 250 0 77
XM Bt N B H AR IR 287 o2 5 2 U AR AN R . R %4, AR A R
BENIE RIS (Clinical Trial), RESES™ & N BIVETT RCR o ImRIRE 2 7 AT I, — R 1~V .
T 5 3R (06 DR S 56 1 7 240 0k 5 [l Ay i 24 it M B8 )= (Food and Drug Administration, FDA) ()& 25 1
HEHE . | B AHE 78 A e /N g B JE 3 (20~80 N) & Li g vllike Mg 22 i G A A R,
SERRIER, AR ZiAREN 1% 11 JIG AR SR 56 7R B R3S Bl 4993\ (100~300 A) R gE ATl . #1507
TR BRORR AN RREGEERIEH 1 I PR S8 8 245 SOy 78 5 B VR 9T 77 15 1 RS
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FLER T I R 56 (1000~3000 N) o 58 & 75 AT EABUARILA FIARHES TR BLZ M o 1~111 I PRIF FE R Bty
RGN B, Ps gt B, B8, AR MHR SRR . 247 SR AU
NGRS, IV ARG ARG RE RN TR 4, 85 5 0B 4k 2RV i 7= AN TR N 7 R S KA B R E e

U] R SEIL AR 2, A B R K 22 R R 5 72 18 K2 I 2 e % P g I e (1 4 4 ) o 2
SLIEA R S RO B SO, B R RV, FTRAUIRIRE I, # STt 2 RS A A Rt AN
WERIRIERIBN . AR, A2, By, B TRIT S W AR B T R R R
WA BT P8, FIm RIS B h 5 A R B3 G E A . JBE, SERN | IAE 11 IR RREE
B 2~6 FELHE AR (], 2R 2 = R RS AT 80%. Rk, N MR AR AR S A
BRG], BREE. AWMAEERRE AR, R AT FERRERE, &
— ARSI NS, RSB TR, I RIGHLSAN KB A R BERE, (%
SR A S S T S, 7 A IR I 2 56 A 1

2. EEEMIDEAFRBRIEERAFTH L (National Institutes of Health, NIH)
ERLEFHEARAFIRR[4] [5]

AL B2 ) 55 [ [ 7 T AR 7 B I R 76 Hh o 2 3 B B K 56 4 000 T I R 8 iR K AL 55
FMEEPt. H 1953 47 A 6 HEBGHIUAHE —MNMRALCE, 25t 60 EHIRE, 245 0FH 40 £/ NIKS
5T LT IR FR AR, K aifir 2 ARSI ATARE . #lan: @omE 7o,
B N G B RO EIR, d E O1 R R B DRI T K T 6 AR I e 1 ik DR e
FRIRIT J5i%, TR BERIARE A R, S — AN T IR R YT i, AN T I AIDS/HIV
S 98 995 55 BRI 75 v DAAR Bt YR A= P 2e 4x, 5555 HET, A0 KZ0H 1500 B 70 A I AT, o
RY) PR I BRI R, R FE W T, M—To = F4h—P TS B 2 S8
YBIT JTIER AR 1 BRI RS, T IX ST H I A R e M TR, T IR I R {8 22 4 J AR
IT R -

HLLERFIIEZ) 10000 4 HHE S B 00 R (R4 N S il e B IR ), 6000 fRE Ak & 95000 ]2
AW WA 1200 4 EbpEd:, FRIEA, KELFIRR, 620 4301+, 450 ZLESLI AR, S
T, EFRIN, EEFHEARG, BEHEARG, BT, ETREEEA . ERRAESCREA P 1600 NI
PRI FER R . NIH IR DA A et 52 %, HTi2W 097 IR ey &, RN
HIEHTREWZIRPET)E, BUNZ%ELEBEHIEITH, R OGRS, Ko kiE, 2806
JTHB, AMEFFEARIELES, Zipn, EIRE, AWM, BEREN, WAMANGALRBAEIAZE, WARE
EEREEIAE, FEHT T, AFRTHABLEAER, NIH IR S CoUsiA 14595 N HR B I AR 7 i 2
SRR 8 P A TR AR TRIBY B, I8t 3L e BB sl AR 12 BT b N ROy, ISONAEL S PR 7 1R
HHEHTIRIT . WA E . (ER 6y 7 B % . NIH IR PO R e U 35 e, O I %
J M, I SO GVEEN, BREIBAENN, BEIRI, YA CE IR, B, G RGN R,
RATR LRI, WA B B8, JLEEARRR, 18, Bk A ibets, o vh A &, RIS R,
FERpE R, AT SRR, B,

3. ImPRFFZ B E R Y TR F AR R 25E AR B R R ML [6]- 8]
31 RENEMEORZRERKERS

311 BREMFMEZEZL—ABINEFH], KB FHREK
AR 7828 2 e R e AL R 22 i PR ATT U A [ B b D2 Se ke 1 LR, JFIRER T — B8 B AR 1
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IR R SE R AR E . BT AT E bR B R Je b 2200, 2 STRE A A B ok SR HE R A AR ¥ B — A
FMBE R, VIS RIT A B Bl ] 7K B AL R B 2 T T H A B R et ok i A E B — IR A5,
Bt e ] B — UL A R B2 22 e AR BR 22 e KN SE P 2 5 N8 AT VA, BRBEEE, W% N4 1
ek S AN B A 2N FR T o 2R A2 AT H— 5 EU A PO [ B s PR AT 70 B e A B 22 52, TR A AR SR AT )
B, ALImRAT FE BR e &A1 T 2 T N S B AT T S AR B e B 2 e bl PR WE FE ) 7 58
SR EY Y, WG A PR B 22 1) 2 R SO 1L, AN RENS 8E G bl PR X 6 ) S LA e, [
Iy RIS I I TE K 7 S BE VIS AT AT s I Gt 52 1038 AN A ARG o X I PR IR 2 S e AL R 2 1 = K
B4, 7 RS HL SR AR 2RI [ 68 A TR Bt ZORAATTRE XS B2 e A Bl St B 3 8
Js TIASRE RS HEHE A4 B TG SR — NS A B kAT, — S E SR K EAGRKNINS T Bk
W H BEAT BARR LR iE R TR E RS “F14 7, “EHART TR BAZRRASANAENERL, NE S
PR RS WB . SCRAISERRDIAE . X2 D1 NI RAR BT 7T P 1K) BT I 3 % IE K 30
KA, BARHS 5 ISR LU0 AN AL R 2 ) R TR

312. EXREFERGS—HWAZTHENAZTREFNE

Il AR AFF 70 B 75 2% 51 2= (Institutional Review Board, IRB), SRR #4855 2% 51 23 (Ethical Re-
view Board)/2ie F 18T, MAELI, ALt HTE R MIERTFMIER . ERE, hZA SR
B 35 [ 2 e A0 N 2R IR 45 3 (Department of Health and Human Service, #8243 A [E At T2 AE 38) A0 & S A2 5
RS R (FDA) S B4, R A IR L RIEIN, FILERFRS R, EFHRIEERKARX
A AR (AR 55 FEN ) 2R ARART SR Y 1 I PR AT 55 (AN 5 9% B A SR V) 3 5 S S A B 22 i e 25 SR 2 1)
HEHEA REREAT o LT 01 2315 56 2o SR ST I )l PR AIE 78 R R 2 1 DL Rt i 25 Bl N ) IR 1 52 2
ITVETEVPAL,  PAHRE IR IR F0 R B A7 S A0 B AR T 45 T ML AE S, BUE SR T h Rl AT 12 24,
BOAE T LI, 2 512 I AR E 02 ARAIE 2R AT ATEIG RIS A Z B A 8 b, Bk b, FLoE
EWfE.. ZRSW CEEERZBAVMANRE, S35 28R E&Z 52— B RERIUEZ 3 R
o SRTA JUFR R B R 78 7T DR SRR BRI 00 T DA G0 B I PRAE 70 o 5 25 01 2 ) o LR Y, X LU
FAFE A DAT AT, BEER BT, Bl 5 MR E TR 5T, DA CA B i
ST, S

313 BEERLEBKEZRS—HRARLIBOREMAEY

Bl 5 24 W A5 %% 51 4> (Data and Safety Monitoring Committee, DSMC) & J 54 32 & (14N N % k22
VA EF R AN . EASNIZHIERES LR, EWRiFK, EHOHEEZEYE
EEEE N AFTA R, XN R R 50T 700 H A BENA T R R RI R, DRI HT
FERCPERI AN IEME o IX AN DA 22 1) T AT A ) 2 T I PRATT 9 Ik i H R = P i 5 E AN A0 R 2 ) VR 40 A
HAAE, HXTIGARPE SRS AT MR L. BRREE FRESCHEERAS T
P, ARG PRI T BRI B P2 1 050 40 B 2% s D) AT AR B A B . FE GRS AT i R, X
73 0123 A REAE SRAF AN T AN (BLHE R 7038 ) DR 35 IR B0, (490K 8 2% D 2 Jld 7 R B8 4 3] 56 4 17 78 A2 1Y)
SR IR A TR E » TEALEFOLT, QSR L2 H0d I PR AL 19 00, A o] REs2 IR Al iR
SG RN G B, i HIG ARHIF 7T 25 54 25 8 1E K 2 b 1

3.2. EERHNEFIGAISRRREZRFHTRE

H T ARBIE TE S e AL R 2 (R — T A2 — N FE BB, IR BCK I R 48 TR, SE AR H
25 HH AR B R Wi AT 7C 53 AT 45 B RO 0 [ BA A2 JEAT I PR T A e E OB

O,
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3.2.1. HEIGKRTSEE (Principal Investigator, PI)

i AR 5 S 2 Ao I 2 ) G Wi PR T 9 578 2 1 I R 36 77 8 (Cllinical Protocol) ) £k 43 %, $EE N
SRR AR FERINLIT, 697 07T RHIEE . Lt & TE AR E AT )N Z 2 B ATt
PRI P4 [ 4R DA BB i 58 e BR VAR 56 (R m BRI IR 5T & 5K, BRI 2 2538 . J7 8%
AIRERIBEREMA ,  [EIR 2 CRUE IS RIS AE A SR . B . SRSt Ao o I RIS 2 e 7 1]
FAE FIH0AT, T B TS I PR A0 0 R B A W DA N o IR 75 108 38 I R 7 53 A M R K s U 1) S e

T I R B2 55 F2 BT IR R IR 562 P2 RV (Good Clinical Practice, GCP) Y EE A1 5t Ao I AR 56 5 7
FyE xR et 8, ARG, A0, W, B, dRids, HaRa ks, Bl
JE R EFRAERUN . FCH E TR IR IR 2 538 IR K %24, FRORIEIRRKIRE S R RE, 45 R ik
M HE. GCP 12003 4F 9 H 1 Hdferh B IEaUSLHt. B PRAENR RIS h &g — DTG GCP ALk 2
ATHRUERATEAT BT RG22 8 2 U S 5 IR #E 1N NS, BRGNS —F &, RN, AR
IR IR I 25 R AR HER . AIE . R TE A% GCP HEAT 1 B2 a5 h 45 th i 45 2R A Be k15 [ B[R]
NIA7NCI S

T I R AT G L1 o AT B S AR R A e 2B Sk N, R E— R AA R (MD)
A (PD) XU 2400 AT R 8 5 Mo A KU AE AR 2 s A B AR B IR A 25, &
VYA % 22 e T 3RS 22 # 1 L BT (MD), B4 = 2 DR 20t 7 U1 ZRif 3145 A P 22 18+ 2240 (PhD), £
o =B BFEEREAE R TREANS, k=FAAE RN ERE, B2 X A
VE R IRBIF SIS N A o ABATTE 2 22 FRL 7 ) AU A 28 0 7™ i KSR, e X el gk bl fE, 1R
ZIEAEACE 30 340 & 7. XU ATE 50~60 2 ot AR B AR RS, BT L, NIRRT N A A
T FH — P (14 4 e A 1A SR PR 1) 1 8 N A (R ¢

T e i s R AT FE 02 L i Fe Y R e Rk 55 0 S A T, ARATTAMIAT A B A [ BAEAT Ak (1) I
IRETE, F2 505 B Be 7 35 T e S B BRI sl . o B T I PRI 7 S 9T % F R gL g+
JE NGk, BIAAT LA AP 5 L (PhD) RS st AL R 2R 2 X 2 5 G AR MO B EE (R BLAR

3.2.2. FES/{EMFEH(Co-PI)

FEEVE T R (Co-P)NiZse — M m B AR T K, AAWE LA LIRS SN CR
W TAELL . AN B 38 AR S W IR R R 4250, FFEBAR 7 ST A S A ORI AL S AT . A
1125 55 SRS B4 55 I R 7 RIFRTEAE BB TAE s S H R BB R RIREI, f5tF i
B TUB SRV S A HAT , 485 BRI 0 5, ARSIt i LR R W, 48 S S0 o 1
G, BH, Mg RS, SEBEMERRAE . BRI 3 B AR S B 7 4 T
HITTAE, T3 EEEAERIT AT DA 5858 2 AH S 7T 1) 2 24 ST N

3.2.3. IGPRFAZEERIFEIA

TEEE, fEHES MR FE &I (Clinical Protocol)irf, R LS E 2081 i F 78 F B A s s A A 160 T
RS,

1) HHEFIRARIT I 5

SR BA AT L 804 i R M AL R 22 TARE 2 5, Bff B LA h H R X K R A .
FHITN 53 SR AT A O A R 2 e S Tl JE I 25 AR AR TR R TAR AR08 . FiR DR AL R BAT AR SRR A 3
M PR R A RBIEEI ZR . BHIE RAEST— Bl RTE 7T 5 58 A 4% B R I FE 008, IR ]
P U A S, R R TR AR B A — AR — N T TR, A MR R LT
Ve RAE Be R A PR B R T A B, TS S — 2 NIRRT, 7B, FRahcREE, 3T RIS,

()
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B, AR SR, RGBSR, ARSI IR T SR S R B R 1
FE [ FITAT U Bl AT N 7 B S B 7 1) A 38 75 AT I 2 S 4P BRI A 2 55 N SR EAT 1R A

2) I PR 5t 35 H 4 ¥ (Clinical Project Manager), I FRHT 5% 41 5 (Clinical Coordinator) =kl A i 46 4
~+:(Clinical Trial Nurse, CTN)

It ARBIF 78 190 22 3 il R AT 7 B0 1 53308 85 e A i A6 7 B 2 30 1 4 L, s 2 LA I PR 28 27 AH
KITN ARG I AV =R TAEE . — A Bl 2547 o s RWIF 0000 H A BE A BP0 38 7
BEF T AERBLIG RBIF FE ke 278 18 5 75 77 A58 St 77 A BLAZI, A A St 7 I R e it J (1 4
o ABATTH BAR SR ELHE ik 72 B AFIAH 5 N SR SR AEHEAT I PR I8 B 5 R B M 2, A szl #FH A
MEARE SO PR T, ZHRIm R B 70 P 5 S 00 & ISk g & b I S R A i, R & & i 6 245 R,
LAk 24REN 7 256 BORE i 2EAT R LA o I PRAT 7800 5 45 PR 5% B b 53 7T LASR- S A0 35 B 32 ik Je
JE& VLE A2 5 2 N AR RS, - E RS0 18] B IEORL B o A ATT T DG B 32438 i 25K 0 5 v iE,
XFERTLABERS 1o N2 AN RSN Bmg /I E o BEAE THBEHLE B R G A Im AR B i) 2 N
KE I RBHEE i A7,  DARCH - ) S, Il PR AT 78 300 B/ 3 57 g 0 03 A0 2 24 FL A o o e s
BN S AR I 2 IR A RE

3) I ARH 5T 2545 # 51 (Clinical Data Manager)

B I PR SR A B K A 2T (5 B RGN H af AR R, I R 8 B 03 (1) ST AN AR &
AW N . ARATEE FEA S EE IR RGMNHRFNEE SR, DU REEEE R AR
WEJT T )RR o I PR E 7 3 DR R R 48— 58 B AR AN 22 () B AR R, X ] DA PR A 9 (1 B2 A
LB R BASH . AR TRYE G R 5T TAER R, b IR T R EE ARk i) ks, Beih 38
HE, fFEMERNRS, DRSESEERMEEEEE TR, RSO S s S B0 il %,
R B IR BRI, S8R AT R B, RIS T I DL R AT s o SR L 5
AT LKA 5 Hh 1 — 855 (1 250 2 A R R 38 d 0 ik e A1 BN - AR A A 78 B AR ik — B RR ABIE 5. AR 9
Fo R ORUEAT WA — 887, FEWTFCRIE AR A, 5 S SR A0 AN (R  HE BP Ji 0 T A, el A B %
S [ s AR AT 2 B D308 6 e R 8 oA i il s AR BB — B R SE R A . I R0 7 B A TE I R s
R H AR R 7 ORBEIEER

4) I RHF 74t 1L 5% (Biostatistician)

Il RAIE T2 48 1B SR AE i RIS 77 58 S B B S it ) 4 AR S A 317 B HOME T o B I IR
WHFE R ANGETHE K Y)EAE, ST L RN RIS 77 SR S B AR TR SL 0T, @il St
T, HESRF REA R, KRR IR R R T BT R E BB NG R XA AR,
AT CAGRAIE I RS B 177 R G B, 38 i iE i i b s RSB A T ST I L, DL R iff 2 AT B R II PR
RIAF HA G R AR teAh, LRI PRIRES J7 58 St I 75 2% 77 SRBHATAE U, Siih B K] LA
RABETTERHEE . AR B, R RE L Gt TR R, UAERAS
THEERE MR, HENRERRE SRR 0.

5) FHAth A BA Ak 57

MR RBI FE L BRI 5 22, B FE T BA B0 ) R T AR FE R B2 5, UM RN 2K, 245000, & 97 %
X, e, A TR, DU S AR A DGR 2 B AR 5. AR B Im AR 78 51 1 11
T, XE N G AHEAGBEET RS 5K .

3.3. B EFMIEFRFTHNITERS
T = S AE R 7 — B — KR TAE, B4R LEGA TSR B i E 2

)
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A AHIE TE PPk A e LA ACR S (B M — 4R AR . N ARAE I PR FE (132 P 2 7 2= FE AN 4E ERAT- At i
PRAFEFCIE G L o I L™K AT I ARHTE T 1) 2% TR 25 61 E DA 1 L ZE Y 2

34. IEFRAREENUEZ AL IS

AL B ONA 5%, o] DRI R EL AR R SeBrtis oL, PR IR 6 4Rk 8 4RI BRAE, fEflse
FEREBEN G, IR FESMH I DR EE 2 B AL PR 20T FU BT, i 2~3 Rl L el /et g, [mE
Ja, FERALER A BN Rt D B . IR AR R A SO LN AR A 10 i & F . n AME SRR [ A7 1
AW FEBE(NIH) A T [ 2 BRI AL AL DR A IR G X PRI PR (— S ) [6],  AEALIR A1 B 2T LLIdE L
%, RN Ie, BRMSETT, BB G S SEEANERL . NIH AT [ ) — S5 44 K2 BR 2B CUAE
HR A28 0 i SR A I PR 2 AW U i T 0B HE, DO R Be i AT I s AR OQ BB RIR, AR R FKT
RMHE - FHRABAMEIL .,

4. MR BIEERREE gt R IZ1T([6]-[10]
A PR T By A A5 4
4.1 L=

IR, 5 NI S 2R A AR 22 431~ HE A0 o ) 788 A 368 5 e 4 DR B R ok B e b L T7 ¢
THATT FEAE 80 . BRSO RS B I B 1 L8P S A I AZ DR B g2, Sl o8t I 4y
Hr(Immunoassays, Immunofluorescence and Immunohistochemistry), F£5# B 13i4% (Confocal Microscopy),
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