4A £ R RS T 5 FFHANRER

BB m RN REIAENHFR, LHFRELE,;

W Z R R sTF, ARV AF KIS

JRAEH LB A Adm, S5 B BIARIT;

GRMA, RIATEMOELRES,

KRG F, BT FHAGILT.

REZRA—RERNLERR, #—ARNFRORTF, THL—ARH: REFLEARFRFER
) 4654 i AR 5 B A2

ALARRATMiERNRE, MANBEFKELG I, RANGBTRERL. LI TEFRELE
R, ARIHGEANTRBILEF R R, (24 t) THERMEFNB.

14A1 EHPEXFRKEE

RAETEDGA, JUFAIEEER LK EG(GFP) |, 2FF A BHERANL . ELFUY
A% A B F £ BAHF LT 44 (Osamu Shimomura, T AF %) Fe & 3 £ B A5 K £ 3 A (Frank H.
Johnson), 411961 7| 1974 &% JL# #+ & 69 & & fi . K# % (aequorin)F= GFP,

EMERNE, TAHGRABHEZIANHRA AT T. & KELKK, £d K E#H(uciferase)tf A Bk
kM o F % E(luciferin), AFE BB EAL, ABEEZAR K, MARNBEAR ALY LKL, LERDY,
AR T T AE A3 R G R0

TFAHE Ao 98 R R L LA IS4, Ao A F AR £ 6925 & A Aequorea victoria #9 K #F, 1962 F,
TASFe 3 R FA <tk R AR P LEY LRE, NS BT KEFELEG KT E, B
HTAEAKFRBRANEGN, ARTHEEZERT, e B SR CE, BHITAXTE, =k
Bk, RN AKEN ALK K. B A FEE G REZI B — K, IR T 6408 E 6 R
KEBE, RAMKHA A B FHBREEL L. 1963 4, #AE B3> 2ERESFREEL LY
% %o 1967 4 Ridgway #= Ashley #2 th #4569 37 7 ik: A KBEFH. BEHETFRENDERANEREZ 55T,
KFEFERAG—ANF TR PGB Tk, AN ANFTEZ—,

1955 4 Davenport #= Nicol X ILKFRE R 4K, 12 Ren BT UK o 1962 S5 T AH4Fo 24 3 #x 44 K
EOFEY, AANEW, WERAT S —FHEG, CAMATEZE. BT TEXE. FIELTA
BAGE., LERAMF@EAR T HA BN, 1974 &, WA1/1325) TIAEG, SHAGZEEG. UE
#R 4k & 5 &% @ (GFP), Morin #= Hastings % & /K# 7% o GFP Z 8] 7T AR £ AL B45 45 . KA F 2450
TAK, LiET#42 GFP, &% GFP Ak, XRZAEEY P HLAMEALF P LR ALLIKES
3% (FRET).

_.@m{y/cmr Sasher Osamce Shmomera
11928-20187

% 14-9 Shimomura F7 Prasher

319



T A5 A AT GFP # 5 8T 5 AR, R EIRE B A T2, 45 L0 5] Woods Hole
BEM R G, by R F 354 (Douglas Prasher) 3f F & %48 Fl K K& G AW T3F 5 Fo. 1985 533
42 B ##F5 K Satoshi Inouye 2 F| #38 H & it 5 5 & 3] T KEZ 69 KB (A% 5 LA M2 cDNA),
1992 %, £ 4 X 25 GFP L H. A 7T cDNA, —RAMFHRERBRES A, WAEGR H1E
%7,

B354 1992 £ A A GFP AR XF)E, BFAER. RRA Y FEDRRAF AL, FFH
PAAEQR ARG, AREERS TEMNES, LAMEL. REFFARERELEZEZFHRIAA
o, BRI RS TAE. L RRILEL, ST AR —N—RA R AR, 2IEFE
TR TR Kok A REGFP AR A LA D ERA(Gead) , A2KL, TRREARRET GFP K
FTRENK, BELREY . REHHTF, LEATAS 2R GFP,

¥ GFP £k 3] T AR R TAE, 1994 FHAANALRE I 3#4T: EEFHLE RFME k6
Marty Chalfie S23% , Foho ) K 2% 54 . Scripps # #AF % Fr 89 4% B %44 K Inouye F= Tsujio

K#FZA GFP A T2 A RAKFFM AR ALK —F, ©FRIEE. - GFP &K
AF LK, REELRR,

Chalfie ¢ XL F 5 Bp 3l R Z5h, READFZFARELSL I GFP JINATHAR A K. LEAFRIFL
BRI LFER AL CARY « HFEY FR4, AR E LREGFP, MEst A%k, XG4 FE
it R Ko

1994 5, 4% £ B A5 R4k (Roger Y Tsien) 45 % i GFP, & % A . w7 L B A4k A 69 5%
REORSRZRAMERETRESN T, AHRKAEER, AWERE. KE, ANTHE. TEE,
LG, —SAREIN R FRAMAREAGEYPTRARECHEG, FTETELAGH R ARABGHF R
%, B FA KB FF R E WA P F B R P Sergey A. Lukyanov 2365 M3 2 & I 69 H ik ¢
REG, QLR AR,

LEALEANEAE, 1961 52 1974 5, TAMEF 93 ARG LB EA L, BRI NiEFE LN
AL, RZibAig RAT LUES K55 GFP, 125 2/ B ER 44, £ 1974 #2005, H72 A+
FRE, REBEINRZRBHIL, —FRARETAK. PO RERME LT LT BEIAIRE,
X—ZREFEH

14A2 GFP Z % 4y F)

GFP R HATAM(EF K ALES), AWM $FH, EFEL.

AEREEOLRERS G, EABLATITREIRE. FTALZRE FATAATIERREN &,
% Ko

TXEGTZE R TFAMFEHT. TRALFNGEARENFE, HRLEG A RIFCHMA B IR
FG, IATRAIE. RIFAFZG G, =H TN, BT AT R K ) 69 0f 18] Fo = 8] 5 95 %,
AT AEEm. EEFRNYFUEE —RH5F, KARGHERLAEFAANT AR E &5 F6
EM, MR AREAELESE,

FH R, RAEGOERATAB SARADAE”: REAFE T %, AN ETERL
WA — LN Z AR, ARAEOAZZIEZ IR RGER, ERF RAEE G @I P I
R RX L3, 39D F" TR ENFT,
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14A3 HTIFH

TAHE 1928 4 F 54k, KT KM, 1945 £ 16 Fat, BFR AN S BRI, 2 kKA.
1951 %, fle b FRMGER KFHF LTI, 1960 F3E 4+ B KFAMAFE L, 1960 &4 5] £ H &
R K F AP AEREMIF LGS, 63FE65 5@ 0 AL EHEKFEINHIK, 65 F =5 M7 4% 4
HEAWAEHE, A5 1980 F. F3H 24 ABIRE TAS RAEALESARIM T, PFA 1980 £ 2001
43 il Woods Hole 3 A M3 AF 0P TAE. A KM KF RPRHZZKE,

TAHME 1961 533 F40E &2 K I(1962 4 &), %1974 546 Hit, 2FXELEH TR 125 80
A E, ILFRARKALA. REFEAZRE, EAOBARTREMTE0 5 LE, RELATH.
RbEA LR ERRNFERE, T2AT 4. GFPELF R TH B0 E, 12 TAS LS, LRED
T Ao

T AME I N A K AR 1955 S5 B RABAF R AR, FIFAEe 3] 5 b — AR E X IR RR,
AR LI E 6 FIF N BARBE K FE . 1959 SF 50T TR JE, 1960 FHB| AR LT, Hidie
FREFEK, BRM, TRE-RETHRRNERT L 2 TAMSHAHRRLET, & EMIARAL,
1961 L4 AF T ERGE. HX 1200, & TAHEHES LB GELEEMNGZM AR ETRE,
ARE G oat KA, AR SR, A1 1961 B £ %R,

TAMS FBMA R R T2, RRNAEY LT FH. ZRGENFEL, E5HRFHE,
MmAXREGR RO EEZE, TSGR M Rl , mEAGHA SR RFRE. KEERA TS,
% 1967 4y Ridgway #= Ashley #2 5 . o TAMS 98 A R AR BORA %, @ GFP 23| 4. Ak,
ASE] E A 69 R TR R A9 EF 48 Ko GFP 4 A 735 &G &34 WA 3k 20 A4 1994 £
Jao M 1974 53K 13 GFP 3] 1994 5, T A4H45F R X A #3h GFP 49 5 A o

TAMES R TRHGEER T, RERARG FM4. 2001 FBIKE, EEBAT, RERZHT 4
HUREG TIE”, 2008 480 F it , A REIIE K LFE,

14A4 K RaF

TAGAHEF EZHHE TR 2REHPERE F T4, Rl EL8 T4, HAMATHE Y,

JEEMRATIR, M=t A IR R T, AR AL ST T4, % Woods Hole &, 4R/ 89 JUAU
Mo, W80 FT, LA LEAMENRE, RLILFTFBKLERmE0%, FFRETERKENREL
B AR, BALSFT AV EE R Il T AS

TAMS R T TR TAE, REARNREIG GFP, ARANFZ LI HEHHEHA LFA
GFP, A A M4 E4M20%4 LF A T GFP, 24 X % HAF Rmid ZAE 2 FHE. THGERY
AR 1962 £ & I KFF 69 LFL AW 37T K31, 1974 & 44t GFP 9 X4 5] A 169 %, Chalfie
1994 £ «#%» E4% 3] A 3349 &, Inouye F= Tsuji #9 1994 45 24k 3] A 256 ko A K S A2 T
Y FF RS BT 0 R & 4 kb9, HE 3]0 8 AR BATAR GG AL E T &

AT AT Z AR ZAT, Hf— 2 Aid 2wk, 1990 4, teo) SVE % 24 /& 82 % X T,
A RTIRY B9 A 32 GFP, £3%4-4 %) GFP A {2 4: % %, Chalfie X & 3| A& 5125 A 3ZM T
K% VIE.

BRI, REZHIEIRZ THSRAHAMN . BAREERATOME T TZ2HTHK,
REETHESRRERLE, F=FT 20X Em4e. WARNBE, AT LA TAAEG LA,

14A5 BRI B TR
BRAERBIFEZRKOAF R RERBHERT, ARRNEZ IS THEE - L Z,
— IR G Fert. 1980 SF A AKAE X PAA M 45 B F RO Fept o F, 1981 it 3 o 5 AN ety 7
B, MEXME S, BAFO L, BERA. AN TR A i B, KEE. 454
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TR AL A A BAAT, BAZTAENEAD G RAREER, Y RGFEFEFZEHINBIEAN,
R TR, TR AKEG R T B E R MR d k. KEFS LS RS, B R EHGA
%o BARMEERAT SHFMHA TARZES T,

AR KA 89 5 =R TAE & GFP. 1994 42, B4 GFP, 2k GFP ¢ X iz, A M e
(KT, ZRHIRRE), KREEZEA Ak, BALXLERE. ¥R LS AGFP, 2FR2ALHY
TH. LA AIRS AR, At

BAAEG TAE, MATHFR =435 AE B o HT A A — Bat i) 2 7 B4R 5245 K& &
SHRFER, AANEREDREZFIRGIRE, RARARASE A, L —RRAEMONE REAS
FRNABRANE AT ENRE, TARKFE., LTUAERE, EF5%E, BAREEFT L THEH L
%, BREBEFNTFAB T AHE 69 Z Do

BARBERARFRGEE, RESHFR IR, P FHEFIBERTRE -4, KFALAS
A FE Fadp 38, 20 FE, BEHEERGFERF AR FE L, FF4E K4 (Richard W Tsien) 2 4% 42 4
WFE R, G- Stanford X% AFF 45, # L% 5 53k Rhodes A= Marshall % %, 2| E G %, i+
RIS RA £ B A2+

14A6 FFERELH TAED?

A B BT VA9 JUAS 7 @ 38 o

LBART AR REARFAFE I, thBIA, R EEERHERE N T B TEZROAT, ik
RFR RERINT, #H2AE, AFLFR.

RIG AT VAR, 4o AL XA GG A, B T FR? T AT Aok A4 2R Ko AR AN AR
S A AR REEL, ABMHGARS, Mt THH LD LA AFI. FTAHEERZ RS EAK
At ARG, WAieil BT IHENERR, INALTESAETFHH B0 T, SR EA ZA
R, TWNRELEHGHARBKRE, iblbA, LHEE, SHOBRKIRRENL, LRENLEY, Sit—
PoE KA IR G A D HIZ A S B H A e KFE . WS RAEACHLERER L ARLE
Bl TG R IAR A, A2 %R BT A

RHVEASKE TAE, IFRBLEF, WREERABRZIREZT LHR, XKBSEKXERS
MEAiE i XK. RARFR, FTE2HEA. FENM. FRERT RIS, LF VR TG4
HAFR, METFBAERHTEE. FELFRG I/, RALESM YK, TE22IFEZRBEMLAN
It HP S HRIMAREEMFT AL R, 222 BR Y — % THFATT, A FOER T AR K.

T ARG, AMRITLEKRE S, 2 REZTH R KAPTIRAL, ™4 1970 55 GFP #F 50K & B
I NZEFPARI, EERBEANETLRE, NNCEXEAZEERS, T 2TR%. SR, A4 1961
509 TAE 245, FARERKERS .

S 80 4 TAME, BB IZEENRL, L TMHRITE, PARKEF. AAENRLERA
BAR R K, LB ALK, ok, ENRKFERERAANHEBITRANE, LB ELR.
RAMFE R L, R ELE—NMARGEAAN, MEBRTHRBREZAA, LEZFTEZHA, —£T4H
WG, ALY ERE—BARBLFAEIELL, IHER - MAIBRRETEZGALFEL, mik
AfFE, IMRE, ETASS EXAGTRER D, EH+45, ZidIFUANL GFP A X6 %, L
HTFHE. RARYIUANRE L LEFL TG RLFRFENRE, R RELGKFE, @
RENREEREHGKF. WERERAAER LS, RERILTFEHRAFZ -5, THKDRF. AW
PR T T K, 5 MR R R AR S

T AH5- 49 )L F F A4 %(Tsutomu Shimomura) & FAH4 1964 = 8 AR A F L EF R, G XEFE
(8, KFEMMm, EERMS T, Ao ITFEA KRS, i Richard Feynman, % /&3 -F
M KFF XS RG ML F A FHERXBEA LT O THE IO FRBBIKTAEBIMET — /AN &
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2R GEARAA T E, 1995 £, HufeitE A ke 45 — K4 Takedown(f X3 Kk 48 4), P
WA, HHADEIER SRS, BRLUTRLIER, ARHAEIEN, AREIFALZHERL
g%, RLZEAGBIRAR %,

14A7 ¢ FHE 6 5 R eI A E R E MK Z

AT, — S 2HARFHA, FRAZFREZLERIS R, IR TENRLORER, LARE
S, BFRERSAAFORE, 2 F XML G THERG TN,

R, BHAFHRGARS, NBEHZIEFHAL S, AMEAAHZRIESEAFLRES. BRE
— W F R ATALE T HRATAT, mEATHFLEBIR S FREE, AN R itk ERAEXAR,
H B IR MM I E AR, AR EA T/, SRR 3 TSR LA THE, &F
FARARENM, LEERB. #ForE, F—mi.
— KA S FARF B R AENGA, SHPZHRAHFEZEREFTEN, ARAFEAE R
PR, AGRE, KEAFFmBAFHATTRE, b5 TEEA AT A 6
HEHRFIEZ—EFARAMENE, ARIAHFRERLREGRAFRKEALEZY G, IR
o B SRR S i, mARZEARER, EERARFERGORREY T

o R—MEHFARGSH N RAZE: 4. Rl RE. ATRBEFF T, RLAHLRS
HAFRUAF G B, RLAHFERAFTESN. THEGRE, AR TERARTEHTHF
bR EAAILREFT EEEG. RENAG AL, KB FioEd i, HoF RKiage9at
RAwE, BEREE,

£,
FR

14A8 HERA B &K

ANETRBENBAE, TKTH,

90 FRERAMNF R LR EARAMFES LT, 2R B AT, INMERSBHHLIL L L —
o, BARATIFXFRLRBRER, AR ARAT R, R E%RE T, Ae—%ERE, &
Jo, —MEREB TENRLIEGHER, AFAERZBED,

2008410 A 6 B «EWANRAEEG SFFOEDNERY —IANBT TAS. Sk, &K
f. &R 3E. Inouye F AR LV, 8 B TAME. i, &RIEFLP L,

BEX—H@AKNA, AiE NRELEGR ML, NEHFRHAFERE—FFARIRSG, L2
HEG—FE5H. B—F@, KBRS THERERSABIEEF RS, SR Bk, THBLTA
Ut HFJE, RETIKT. —ARALAGHFER, 80 HEFI A0, TAEWMGHTF,

e, &H—AE&F, gk $He,

LR T AR GZERLBRGTARAGEEND TR THERNE, WEARKETHEKRBEREGR
HFT, TR THERAEGHAR, 1992 F, ¥ LFLEE AR &, —NEER SRS
Tl G, AAREIAFHNELDE L EMTIKHFARER, TREEHRER, mERREAERFET
T, #& I Woods Hole i ¥ A M F AT LT, 3| % F A — AL E R LRI EYIRSG4* T4 A
A 1994 £ L F ok, KU ERT FMAZIER, 4 TN, wik& T GFP, F3 % L.
1994 kg E RIFMLF L, FHESLZERES

XILFAALERGENR L, KAKILEHES, 2258 R,

BNRELEHG, £EILHERE T ERE. REETE KEIUATAE, &G AR FTIE )
LKA T AT, BETEEZAFEEE, REZFRAAE S RIF, ANT#E, AHFLT4
R,
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ot S Fim MR LG R PR BAdRIFERG I, RLEHR, RCEZEAFARER T “Hllde
RRLFERAR, BiziwEE e RWAR.

AABBRSZATFTHAREBITGER, ZAABRSATAH LIRS T E NPT, KAEAR
ZARBTENENRE, SR, AFR, KEkTA LN, £ENEFFFLT, ZARELER S
AT, AN ENRFERIFEAYREG L BB ERKS, CRFL, RAGEFHHRE AL —
AAG b, AT,

B RMBAAAI LA Z AT, LRIZARENTFS . 220 TR AEFA fE LBIT,
REI AT KRG, X4, LFERETASE,

L, sSHRENE, SHERMK, FRIMIRBILFEA, F ik REEF R,

BH LK
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