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Bh., BAHECRA—FHLER
AETmE W T HBH
Sk B AR 2R,

B, AXXIBG KK
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REFFARE— TR
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W, FHE!
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% B R 4t e P
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s ERARENE
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A ARABFAAER LY
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FAVA S AL O 26
“DNA( it Sz Bz )"
A= “RNA (1ZHERER )”

T, RERAT.
A% BT e M P 6
DNA A &4 302 X B!

Y AR BERARABAE
i\ A, RS RE G,

£l LAZ G RARES BRI, A
DNA, # B4,% % RNA,
A\ RNA A& G RS R IATLEES
¥ fw R EEGHHER,

(BSRFEEE) #3

DNA £ ¥,
2 RNA — B ATH K A
i %,

{22, RNA £k 22, RAEKFELAG .
RNA &£ 4 #2340,
R MRS EROBA,




-t A F R B E B KR (1844—
1895 ) A —W M E B Lt 45 1 A4
B (Y 4 D & PR AR B — R R R

AL ORI EME R a4, R
Dk o LA “Hedia”,

RERER AR ) |
Lﬂ- [_"‘" u’ mmmmmm
MRS, WTESRA s R [ (Friedlich Miescher) l ;

KBRIEIA “BEFoMREE SRS R, BEAE 2 |
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Bz A\ 4R P A B — R s SR B A R
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&
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FoA PR TR X S5 T BB X B A AE I I “EAME” . B XA
WRE, FTLLY DNA 2 FHAWUE S B HRERS MRS, 288 |
HEMHIMEY B AMBRRRRE, FRERESEERE— |
B (RE), HuEmHR 5 ERA—kE, XRERAERIEL 2 £ DNA |
ATk, kil DNA Fallh “EHl",
i’“ MENT HER, |
F PAES HECH A

A,

DNA

AR (Bt 1 9 1 2 B4 S U0 o B IS R O AR T —

BN | RO THRT, BTLASARA 5 Z il
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MR EREHRE, B R — R REH R
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SEhr b, FOMXARIERNAFTE, RNA S “BEMl” X—B%mH Rk
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OH A5 AR B
OH

HAE RS RINT .

& Ed, SMTE RNA FIEIR B (RRA. U, C. GRJUHBE), t
) MEBEAERET (OH ) ZEMAAHEZET (H) BRNYRKR, &
Wi fe “HE 2%,

PRk, 2° —OH HAY¥ (H*) SHmETHS],
FR, XN WOE” RIFERIE LR “SBEAK" R,
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(P) &4,

Zi, PR _MREEISWIA, RNA MEEREtT T .
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B, iCR7E DNA FPRREFE W EIFLHEFT], £ “RNA S BE”
YRR T BBE R R, A A LA A RIBIE 51 (9 RNA.
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THRIBERER T “U (JREKE )",

222 BSE @ XTHEEOHEDLENSTEDE



i)
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FET AR * (GRS RO REMLERN ) AR NEIER
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Bk s 2 EH 3 MARNA M A% 7L 5 1
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A SR,

@ EERETIEFEENER . FUEMNEEMEERE (182 ).
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FILHF “BEHEAEOR" HMME RBFHE 2SR 3EH,

B ORI 2R A RIE |

BREFERRE/NMNIR, ERHEEEK.
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INERHAN B mRNA FRELFES) (BB ESET ) iiR5IE ME LR
W,

FriR¥IZE (transfer) U HHBEAERBEL

mRNA R FS S A BER PR EE, Lhrl, 31MEEFS)
ST | NEERE, BATEX 3 MR “HE1",
HHF B1Lf wf

T8 T A

WU, B RNA™ #5H#A ES55 mRNA _FAYETF BN A5
HFF) RET", FiLlRA T AT A R X B Bk
A—E AL E |

rRNA By ) BE 31 218 tRNA JE R Y BB RE B K . XH, RE
mRNA FR8E 7 (R B FRFS] ) Brife f sk
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RNA ST27E 4 i P i DNA RIF), EH777E TaREmAHE D,
HHREBE—TEMEIEFS, HaEERIE AR MR,

Fri e 2—FaER “REC M1,

Xfo P RNA BHEE M ZAT#—E AN : RNA R{UTEA mRNA Ff
RN “EFEH” X—Dhek, mEHERAHMEEENIhEE.

£ 19 42 80 4F-RF0, EKE G FHEYFERAER - BKEEE (Sidney
Altman ) 5% EH4EYb¥ K D8 - & 045 - Y #F ( Thomas Robert
Cech ) #MSr Z B T B (ribozyme ), WJLLEEFMN AT S TLE
RNA MM R

HMNB 2t BEHREEENIIREREHIEN ‘B rEENIIRE (iF
£ P153 ),

SEFF AR /R ER S & P RNA B A B A T,

%’u

PR RNA (BOMEERR ) IR (enzyme) 457K, HXfdi kM
KW i 4 G
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2 WIFT % LAl T2 R A 2 AR5 )81 FIE 4% RNA 5% DNA., @
Y& PR A S EERT A [ 093 ( self-splicing ), ‘B REHELET B B VIBRXT
BRI AR TR SRS (AT ), e R A
LAY (SMNBT ) RIALRER %,
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ReEf
|
g 7
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SEF
[ DBRAET () 55
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2T 21 4, Z#AI RNA A HMAF SR, HFEEHRT
FIEE S FIEASM RNA, BUFEIERBIF RNA R E &R R ELL
fEROBRFETE T T

% TTECEW A S A P A B TS AN A S TR P R BT LB, EikE
mRNA ¥ 3 By B A1 BE M & F W R R B A S0 B iR, FRATHF X~ B Ry it
B4 (splicing ).
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W, A5 BEAEMMVSEEEERD, RHESBTE, FIRERNEE,
FENBIETH ERRL, REARE, EESRREETF.

BE, AXRMERTEDTH—K, NhES—HEHEAROEZPEEE.

EPFR—TTIN %" MBERIFAEMARIER . KRR ARE
=9, Bl “HEY” K5,

RERPFREN, ATHR-MEYP AR EENEREAR, Y42E0ERE
ARFEY) o

RMET —EH— P E—BREIMME, K2 THIEAL L, RITESHE
WREAER L EATHE, BREARRRET MR, MRV RY. B
HRARZE . B FRERIARE N, A TREE TRIVIEROEY— “EEHER".

BE, RIEREINOXEFHEEDMRZED, e LROR LSS, A
MBI TPEHATET, MPREERITEERY “BEAR,

JHE, AEHERNSEWBIIREYRATINTSE, BRSEEHSE KR
wh (HNEAEE, ReEdiE, FURN-BBSERE8e) Tk, REE
Bt R I BB R E R A LR A MR A RIF VKA . XK T A1
“MaRR” FRBGRIIPI TR EA (DNA Z2RE ) MAFHEEFE,

BN, EPMEEARR R — TN R IR YR, RIGHFRX
PR LA X — 5 58 BT R SRAZ R A 2 1R

SR RL, A FEYER—TTUAEYRBTE “DNA” FREIRHE &R
B “EHET FCEPERESTT NP ORBEMIRREMBRAEN,

RN E, WoTAEYEERR, HERLHE DNA f1 RNA S REASAT (f#
RAKBHES ) &REARN TR, BATEERFOFE. MO ZEME
Pikrkl.

Rk, o FEYFERTEELERBYN. 5 FEYFETEBK R — R 2
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A% DNA AR E A FZEM BT Yok, 2 FEYEEE 2 5EWE AL
HEAE—EHER, BRAEABRKEICHRE—THERT Bt BORM@ERER. €
AL RBl ER L, AR HI .

i, FEEYLFED, EALELACHHRTEM “THELIE" XY
TCRMETS . ARRINRN — A Y2 R AR i, W R TH90 B8 —F
A —FHIEIE

AR, FRENIREAREHHAITIERBREIENITIE, A2RET 2 T4EY
R, X RAAENNEL ., REGREFERNFFEYLEERT BEAKBETA.
HAEAM . SCIRSHPILASL, ENCRMERIE AR, e FEEMRALL
Mi—HBIMAESEE TLRENKR, HARTHECEX—,

e era

1897 4F, fEEAEYIEREMEE - LA (1875 : Eduard Buchner ) K IFEREEL 4
HiRBE P& KB R, RERIEARRCHTE .

ZHT, AT—ERK, KEEX—AE YRR 8 SR o REAE BUR A4 ar A P A A .
B2, HAMERRBREE T X —MA.

ik, EMARRAEEVTAANEENE (Eah) FRATASFEX -4
e LRI . FES, XA A 7ERE PR A AR R A S N 2 R ——A )
5 R TR BE T 2L

B R A i Z BT S A5 e a2 “EMETE R KR £ B R ] DL R A A
WA, FLAT LB AR TARE “4FEWFE" KK,

Wi % DAN B E K T8, ROZEHF G OEEMORIKPEES -4
PR A R B, Hodn, — VAR A 1R i A SR AR DNA ., BEIORE R 85 & AR
EERMEARE (hOoBEN) B—IAERRILAR, KSEEHRFRROEARERA
IR P ER RS IR R I RESE o

TR, P YA EPLH e E R Rk R — T ki, tan, o
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1972 4F, REHDTEVFRREY - {04 (Paul Berg) 7EiAE A TALHE DNA,
R B B R AP ATELER DNA. BCORAETH R FE RS Ah A B4 DNA 250, B
W2 )5, E4 DNA BSCI0FF I 7 th A 30 B N R T

1977 4F, JeEAY2EZ b EMEE W - B4 (Frederick Sanger ) & BT A Bk
DNA _ER)BEE P 5 0% 00 0 . 1985 48, REAEY2ERIA - BFHT (Kary Banks
Mullis ) ZFAFIA “RBEEERNE" (PCR), ZSAR T W HGHOR 9B p R 4
DNA 7+ XH:, DNA EHLRH ARG T MM LR,

B 4] DNA ZFr LA e thod & Fe sk R A RATE 28 H DNA SR EF A,
B B R AL F 9 B0 RS A DNA 1, I EREZHEY 2 FBHEARE H
ZA DNA YA P31 LRSS AR 4R © B 1 & B AR IR, BRI AL 5 2
F A A U ) B ——A R

fan, BMEAMIRLE “FEWRARE” WIT/E, MEESHEE NS ARGK
B FF B AR AR 45 1 ] BT A 5 AL BRI AE ok A R A R, il LR BB — T & Al
KEMEAK,

B2, RELETTH DNA ERREFS], THER,

WRTLLU, A FAYEst 2 LUl B & RERR . T4l DNA AR At B
M=

Q EEMiEEE

B2, #EALIEREA TR ( Human Genome Project ) ( F7EHEI AKFTA £ E 5B M
EbrALER], 2003 4E5E ) BE—Bi&E, PR ENTH B YEM DNA FERE#F)
BEAE L, #ifi % m T RNA,

B, HAT “FEERHB (Post-genome era ),

DNA i 235, HARBE AR W L&, BIRHEG T8, YRNEEMRE YE—
A RN BIRSERERR, A A ERL A BN b R MR R B TANE R
2 FFA RNA,
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B R T A28 DNA LA A BREEFS (Rt REEEY ), WRAE b E A
HAF M RNA MIhRE, A AR,

W, MARMNAMEREEARNEERER, FFELTHR T ENRIIEE, B4
FATEERE 08 B R R FLRR (S B TE AR BE_b HEW R R B BT I BE

B, REHERLIAMERAEDFNTFE, LARIRLEARNLHRIGE. NER
TVEREM A THEY¥M T (E4 DNA A% ) £ ERAEATRMINE, H
RAE RS, FEEARENSEAREIIAED? SiFRIm =R E —LEER .,
WANET S, XA R B . RETRSRAEYEY R, KA
HEPA R R LT T BB EEMFER, X— R GRTaASEEE,

@ AmERZE—RERSE, TRESH

RBARNARSTER “EHRE" XM, AMREZAEKN—E#, 7l
BIMEATLUTE. EabRAYHRERNOE AR, EEASE ARAER",

440 M B RS R A AT A 7E X R | Y97

5t F 2 B2 A A YA AR A, R % AR B 4 M Ak I
REMGT . WAREAE. HEES LR, HREESEE. B aERE M
SYEBFEERNL, XL RN T AR R A AT R .

FATHE AT 40 M0 s AT B FE—Fh ) R 5 4 R 5 b —Fh 0 Y A 2 B B R AR
LA R NG R SR R (metabolism )" (1FS% P38 ),

WAL, MMRMERN &SR, R A TR “YERe A
G —H KAt 4

Fish, EVMBREFLZ—ME “BBENTFVEMR". ®aEmsHE “FTLA
REH", HARMALREZHMAY, FUEHERESEARE R, RERNEY
SR A SR A E AR AR RE AR ARk E g B REEMEAY, H
A AN BT AR, thEtRE “AREN" REMER.

MEEFFIERHTEER “BREF. RRR &, HEE “BC” /FHiKR
K47 “ZH (replication )’

WAE, MMNZATERBHITE “l” f EH7. SEBR X AR TR
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MR R EEN,

“RSEACHIR? R H? 7

X FAEMRENRIZRZNE R LN —EER, R, AR “#
FRRTARENRT" HAERN, ERMEPIRSKEMNAR? AREELN
ARESFREEN . #TRBNRFARSBRTUEHNS T, AESS3ME,
X e M.

FHRFENN . QRE LR S FHTORN “RT" AREEHTRM, IHE
AR B RO S L e A . XEER AR B

AESHEENN B “WERHER” INBEREMHAENL, “M” M “EH"
EHARTE ., HRHETER.

BZ, NXFMAA LY AN BRRE SEMRERI —REFEIEXY, B—
PR KB A B o
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Fa P g h 3 iz ,‘ ., e i o o . A g T e T 5__{.,;_:-._-:‘?;)‘.:_-_\;_:-‘;_;-5.5' it g L s R )
@ ee g ‘s - w i 0w’ 1- t -f . el r vew e q- o o B T N e B R B R S

7645 231 RRMNEZHHE, AIEMSETEYHENTEAREFHERRR
ek, B4, EPhFEFRNBIREREBEMMt ALRY?

HARRTROAR, SEERHESHNLRTE, RAB——HENMIIELX,
i, TN A—TFHLE LMY R ELER RS SE 28 fd By LR,

(1) EERSBHEAR

HEH2EHAR (column chromatography ) REZFYRIRAHRET, ITHR
A M R BR A B 40 B SR TR A SE I ko Hi i, FRATTMIA43 18 DA 3% (1l 5 AU 32 X
WA 4 MR g YIRS TE AR AR R RS R B A EFMME M E A . EIEFHK
YRR T i — e LA SRR R A4 R A, FRATTBE T LASRER IR B ZER S BRI, X
A] LASR B A W B AR g LRI

BERENFERERARSFHLD, BEEEFZRERSEE, BRIE
EAraEss:, ENERSEESENE, 15, BITERABAE— T A4 HMRT R
“DNA 2%/ o Rk,

WTEQ, RAEASRSRHN AR, FARSKEDS (ReH) WRFER
WAL, RENPREEARSYRENSF. RITIEXEARBUR (FMANER)
EEA ETHRMIET WEREEE. EaRRA LS RS, BIRMAER T
AR A b BOER4 A0 B T A AR R 4 o BB T ACHAR IR B0 2 R
RIERE N [H R E R FAcH S b A9 5 o AR5 A BL 2L Y VRO B B 1R O P R
MR BE P B ok, MR ERE T

#4n DNA 2R o ,FIFWKE R 0.5M( BE/RHKE )mﬁkﬁﬁﬁﬁﬁ‘é@%ﬁﬁﬁﬂj% X
MR EAR1L ),
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D BFLHRENDEZ

i

BEETXRENT X
S RERE S EA RS B

INERIER Y 1) BEEREEENYR
TR R w 2) B EFEREBEANE LR
#1 5m " " (H8 | EEREEBREDPFENYR
BE) t&¢%ﬁﬁ§iﬁi&¢ﬁﬂiﬂ’m!ﬁ—- DNA BB o 7EX2H
N ESREFRPITHEAOYR
V Hlalalele
#E, RIMEMN “BEA 17 SZEE DNA ZRE o B EE TEQHET %,

@ FMERSEE

R F B EHERS BEMEEA 1

RZEEN DNA S B8 « .

1) B A YR

2) RHZER R E BRI YR
tﬁﬁﬁ%%ﬁ{mu}¢ﬁ$M%ﬁ
Eégﬁﬁﬁﬂmmﬂ¢ﬁ&ﬂ%ﬁ~mmﬁﬁﬁaﬁi

XFOTEMBCR BT 8. RO ERESR N « R NEEE PEA
TR, WIRS6RAES DNA ZRM o S50 Tk (REEAN—F ) 5244,
QSRIEREAS 1 BUAREE B sh R AR Pl , BEAR 1 IR KB R M ZER A |
P AED T BB E YR . DNA XN « HESERMERNE LoMES, &5
AT 40y o o B R 3.2M B AL BV, SR BE A HE PR B DNA B 8B a .
TEICAR U 94 8 LT 241 0 100% B DNA 28 o , FrLUHE DNA 2R o 3%
B KT

Bxtt, GEMRABETRENSEE. FHERSEE, MEEAZ00ZER DNA

ZEM a T,
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(2) kR RRENEE

XE—MATABHEEOR. REAEREPRaSWLMERR. SRR
BRA T RF/NTRFARSER k. ERkPEE AR “SDS- R ABHSER &
¥ ( SDS-Poly-Acrylamide Gel Electrophoresis )" - RS RN - EBARREE R
(BB ) FRARE, BEEEdaiitEARS FEFIETBE), el IRRs T8
FEEERSFAE, BARSEE, o UARKORGIEER RS TRERN,
AT RGN H R A B

o AT4E 43 B J5 60 T8 e v 1 2 11 SR AR R R S B S B AR R Tk
G N5 ( Western Blotting ) (AN F A B ). 7ERR Bil R SFERE A FUA LRI "5
" 52 RN, SRR I IR E R, ZERITZEREIN “BEEREDE (Lectin
Blotting )” BEAI F T S Ml .

BHEZHE NEHO A
(FIFA 505 ) ﬁﬁi?iﬁ
A INERRER of|| PVOF &
: ERBALZE iR
nnsin” e
ERRHEZS
BRBRE BHEARES
(R Imml BAE LB ERRTS
MILE K EHLEX) 2 |-
5 (S ENE)
mﬁ%ml
RIBEEFRS o
FHRNEE
BRS »
EARD T
YN A
TH ® TR & AT XY
RAVEAE I 193X — 3 EHFRR
SUMEBAR £E. (flan . BEREDEZETF)

(_SOS-BABBERREX )

L BRI

)
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(3) BREEREN*

BER A RS SRS A N EA R B, —FEEZEE 5%
— PR — S5 A MR, AR —ME R T LRSI 5 RS S B e R R
RS R EREG T EEEARERIE LS. AR LTCS5&MBEZRER
Rf, Ko A A RN e BEE R , t AR AR IR E i R b 7R B R T R AR
FAPHEX R B OSSR E BN s

WT A, XE—FEEIRA] “N- Z BRI A B GleNAc ) iXAME T MSE AR Z (&
FrRA WGA : Wheat Germ Agglutinin ).

%iﬂ%ﬂ*}
Eﬁﬁ%ﬁ

MEMJEE

E 0

EGICNAC,{

i
FIAS 5 GleNAc |

‘E\EE{JIﬁiﬁH{]ﬁﬁ

) . O CBB e, WHHMEARBRET

P @EH% WGA, RISHAH GlcNAC Frass
WEERLET
OHFRMNBRENTREA A, RER

SERREAHRBEE. B gpen

O GleNA
g (ARG . KRE A
) WLl IkHE)

B A MRS BR ERAI R R LS (AMBERN WGA) KM (15
BRESh Vi, iR A0A IR E RO ) IR ARAHE ATHETHER, B
IRETR BIA PIAR KR AE KN
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(4) BLSEE

BONEE SHERAEEAR—, RESHYRRASIRET, HFRAMFENR
Al — RIS . B LRSI R . HRERER | EERMARESA
B0 iEEE R BRI B . AR PR N FR, AR SR AEES
BNER LA T B SO RATZT AL AT LAGE DNA 23 F5 08,

MAHERE

[ IR A
2] 40mm — —-
RS 1 /% B
HEEH
HEDE

(5) BERMAERA

CR—Fh ER &R . R B HE R (radiocisotope) Rl E K S
5 2 g B RN A A B B R 0 v . A R ZE BRI R T 278 68 itk Bt
ERHETER RS,

FRA TR B — T A B R 2 I E DNA 2R BEE VR 7 i ARG B 6
RIRMRE o - VERY RGP B 05 ¥

(1) DNA & REgiEENEE

B, ERIPCERROANE YR IE R (9% pH (E5F ). DNA ZXEE. B
DNA. BHmeFoR, Sk, BEEHPMAESABOMERN R HUEITR, 7E37CH)
TR B A Tk e — i e] PN A A R

F, EHRAHE, SHRGERMVROETRSARHE DNA £ RE7E R
HAIE) T A ALEO DNA MU, ERRR RN MR, KA LA DNA BAME U TR
FE/MER (SEPR B T 28 DNA BAZIBACHRYIR ), RE6ERNEBS TR

e



K, A “BRRIETEEE" B IESRHTIE ., EMEERE, ReERENist
PERIAZ B DNA B, Frlif8 BIaBUE St .

]
BERR ysnmur o
HALPRR ABRRRRNEER
: o R IR 8
DNA B/ (E]
L ,M' — [0
ZEER 1Rtk DNA —
ERAT SH ST R RS TT
BEROBERTRERR VR
( DNA ZREEMEAEE |

@ o- EHEEENEZ
R E P IMATERE R o - TR BRA R (MBS ), AURSLZIMABUER, T

WILFASB . X, EhaSBkERMEERA, ERIMREMATRERA
a - FEM BRI Z G E T — Bt ], el et o - TERM . FETRMBEIE I,
MIMABPE RIS, WREBIASHERE>RE~T A G R CRURE T
B, HEMTEE M RSEREA, RIVMERASOEETTZERAEE, WX
LHE R E BT RAR R, AIRRENEL o - EnEEIEEEE.

EERN]
RN, REE DR

pid o :
* S et
_ A SHEYERHEE.
mmg DTDTD AR A it L
: HIBEEREE.
(I*}E*ﬂﬁ f‘él ‘ﬂgﬂ‘?{—r .‘.1
LS

([ o-EhEEElEE )
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# B &R REBAA
B RAD !

GNAAGTEOR, REA
B AMAEFEZGHM,
AL, BEABRASLAEW
ok, RIAG Te?

EHRAN T 42 | IRPF IR —FE AR X

ERAEAIRS EEG
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ART #ddh
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ETH AR E I |
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