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7 FHEY (molecular biology) , A B & X

MR SOKF EdF: TR MEIREN, BN FKF EOREREGSE ., hEE
UBGRER BELEMENIGSE ., RAMBEAERNB S, EARHRREMA R, Hi
gAY

DTEYFERIOKFRTL, BRI TEVFEEBRVEHBEHNRLER, SR> T4
YIENEREIL TR, ERTENKNGH ., Sl REMEFREFE UL TEYF
HRFEARPMERRER, RENFRARREEREAEZREEMAROERFRKE L,
A BB EE RS FEYFTE, #0 IR ANNBE T UM R SER,

M SOKSFE L 0 FAPF AU FKF BB R 6 5 5 kP F 3k R &
BH=Y, WIhEE RNA, AR, BBEHRSMEY > TESERBIMMEER, UEER
REFEEMENFEEEBILEE

DTEYFET OKFRNEX, BRTHTEYEMROERES, HAFEESRE
Mo NEMRAEMPWEN, CELERBHRE “BR” ZF, ENRXMSTFEYFEE
MHIS TP F ST . RS TAEYF NERFHRERN “BL", B2, @
B ERER “EEEREMRT, TRESFEYFIHEFFERNERR, K
S AR FUET LS IE M A ] o B A EOb OB AR T s A 1T H AN B R B AR A

L2 s rEME LSRR

GYT He 2 Rt R TR o BB — SRR AN S, LSRR R M o A B L
G, WRIEMIGE . BRI R AT | T LR B B R |
P 1 — TR 2R

1.2.1 #biENERSERAE

WREMBEA, THEWKRRR, AX-BEEIFREER. BREEYL, J7EMm
ERNEYFME, RREAT. AXRBA EFSH R R BT, AU A% o 28 il
AR, “ LWL BOvGERERAMNB TR, EEAM T AMKER, WX
BIAREWEE. NFBEMML,
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R EHERKIAEY KKK (C. Darwin) T 1859 F R R T HELAM (PR —B,
RET “PERHE, EELEF" B “HWHEELT, FEsbE “ LR MEERE
KB T YA M BREE AR RS IR BR RS A OR AR, =M. YUIB . MR, ST
B T R T KRB AEYIRAME R, BEE, XREMBREXT LR, BKieiR
KRG BElE, ESRESMITE, MESRITED 4 SEAMN B, HRL
MBS T ik AR B , YR AT AR R mAR R, A BRRME AR
SCEYLT, KRBES—AZENE, BIIERSHAREEINEMBERRZ S, #HE
A B R BT R R i R R

BNz # s AT B, B CIRRFEUT WAEEBEM R, ik,
— R R R R RICE, A AP MAEMERKHEN, MilAk. HatprEE
WL RIEIE R A E 2 “REEVRERFEYHL" M5B, i1EAR. H#HLidEE
HH RS, EESHEK, EANENTHREELERE, MOHESH R,

BReg s RAE RS | SRIER B h AR SRR . RERRXWM kit B
FER R E LA — AR, RAOTEAMMAEYRIRAR, REEREGRERNBE, KRX
MERERTEEM? ARFIUE. (B “wifegilds, HFELUE, Bntamei”
ZHE PR R AR S 4k, B S 1A,

1.2.2 BEFNEE

AR AR A MR R B FI R =R EME/R (G Mendel, B 1-1) 7
W 5T 18 A PR DA R AR [ A A% 32 9 AL R O T R A T 1% 38 #8815 °%  (transmission genetics ) o
Mendel YE & 38 Be AL ML, % £87E 1857—1864 4Ff 7 -0 (o] L, FAE RS T 7 X4k
REFHWFE LRGSR, T 1865 FRERTHEN (M
Y2422 ik %) (Experiments in Plant Hybridization) i3, 42
HTHERNFHSESEHASHMNRBENE. thi s
MRCRXHFALAMNEREZNEY ¥R, HIHEEE A

o Mendel B 58 B 1 1 2B BF 220K, Nz

XN REEF A "B, HROBFEEA TR T H
I35 4, HB 1900 453k @ fif 2=, fRE . W55 24708 fG
WF 5T 3 UE B A S HF Mendel 1938t 1% PR R 156 R R K 3 A% R0 4
G, B REREARAA B DR, 8 AT Mendel
IR, AWML B A2 A B A, MAS, Mendel D7 E1-1 ##/R (G. Mendel)
WRZTF,

1909 4E T E MG ¥ KL EAF (W. L. Johannsen) AT “H[MH (gene)” —idl, F%k
ik Mendel ) “itfEHF" .

1910 43¢ [ 138 1% £ 2 BE/R MR (T. H. Morgan)  FU{th ) Bl 011 FH SR M ik 47 38 4% SE 56
fEZEAR (ERR) B EAMEEREIMEMBMES TUTEIE, EH “HEE
HEFNFE R (o ik b B9 SEiR " 1933 4F Morgan 584K T i# D1/K (Nobel) A% HER 24

1.2.3 £ EasEm
T EYESEYA KR BN EY), AW (biochemistry) FE R M4 F K




HERMKREY T (BB, EAR. BE., KR NSRS, BEREVWKRIFENS
RSN, S TAEYFRETAEVAERORE LR, EYhE EFZERRIAN
DTEYFEEHESAEL T E R,

1.2.3.1 BEYWRS FARKBTE

BAE 1869 4F, I H4AFRBEA KHKIR (F. Miescher) M UKE B 3 19 7B 14 L A R
MARFrs, #FTTRENARZ S EBRROABART. E - 0B EEOHMAZ,
HMXF-NTIAETRBBESHNLEY, R AIEE (nuclein) , 5k, Mh7ERE
B EWRBIREEE ., Y —WLEM AR, ERE TEMGMZEE, BI%
EH., 1889 4, Miescher (24 W4FE JE (R. Altmann) #— P LBEEEFWEAR,
B =R “HM (nucleic acid)”, {14 BUR R A 7 B 1 & Koy FAEY
TRAOEERA.

1910 448 E A B F ML F REFIR (A. Kossel) B W4T BN HR, I M B AZ R+
SAEBEMT R, B, M. 1924 FEEH KA KR (R Feulgen) K 4%k # I8
BHEAF KRS — LR EEMEZR (deoxyribonucleic acid, DNA), 7 —2 R
WE#% BR (ribonucleic acid, RNA), 1929 “FEFH /R M4, BEXE AW FE K E X
(T. Levine) #E DNA it — 55 2 DU Fp B 2 AR L ngy . S IBERS | i AR W 0E . MWK RE . 3 C
BRI P PRI R B, 33X G ok DNA SRR JERE Y (4 i o 3240t T 7R | IR 98 .
SR, M ARIA D DNA BB T B &EE, 2% R X e iAT 0 WA
EHRAMESR, 2BfEEBNEREK,

ARENRBEY R FAR FET S M. BRI E, 2R KT 70 4, F—
ML NGRS KUEY DNA B B#EY R Y B EEMAEYFEREES (0. Avery) . M
1928 4EFF 1R, MBS RERE A BAA LR IHAT T KL 16 FEMFFE. T 1944 45 (LKE
HRE) EERLX, ABREHEALERSERIEN. YBURHE (SB) BEXER, 5XE&%
WE (RA) RAR, RIEWSHEMEZEREEARM SR, 7Rk “Hik” IR AR
W, REBEFRB&ERBURKN S BIE, Avery HXRERITH THEERN “HAKEBRE
YIR” MfES&, BE THWE—DNA BBEEYH,

U R Avery MAKD T, FRBFEZ)E, XEARRB RAREBEELRENR ¥
K EIR (A. Hershey) Fifthfy2EA=25H7 (M. Chase) & AN FH MG HERIM RbRic A, M
HEARREAEN LRI, REENA S AIEE 2R Avery W5, hfi]F 1952 k%
WICEIEH] DNA E#tfEY . WX EMAN T2 8%, 5IBR2RIMNWXE, £
AN SER R UE T ALY R 52 A% PR . 1969 4 Hershey %5 A IR15 384 I /RA B2 S EE %%
M Avery B4 F 1955 E £ 4tt, KREERBXNHKAE, WA FAEYFEERE L X —1 “&
PEIR” o

ZG 45 DNA A A B R & XK (E. Chargaff) , 1948—1953 4E 6], Chargaff
AMLAF R E MBI AR 55 B SR b DNA BB A% o K & 8 Bl 58
KX, Gt ARIA Y DNA AN . M T FZMAE L KREN (Chargaff rule)

(1) BEYEER: Wi DNA FREAN > FHEMFSIRER (A) 5T HE %
i (T), SEK (G) FTFHmE (C) M,

(2) AXFREH . AREIZAY DNA ZH, BEAREES.




& 404k FH NP

Chargaff HHFT M AFZ I B G AWELRER, BHEERNLEGIL. XEEBEN
FATEMRKBEAMFINESTA, “Chargaff 30" ZES5EHEEMILFEMS T4
Y2 IR R “ Chargaff 37 8 5 3 DNA SUSE JE 155 7Y i ) HH 42 4 7 3 2 A 4R 4

1.2.3.2 DNA S#yiEase

DNA MR AT MISREGERNWEORSHF S MEREBRE R, B
IR ZFh DNA Z5HgA RS, [RIRA 08 A SE b4, M1 ReiEEE “Bik” K¥E.

1953 4E7KF (J. Watson) FTEH 75 (F. Crick) FE Nature 22785 F &3 T DNA XUIE HEfE
RIICE, R TR, T 1962 MM DNA 77 5 B 15 M BUR & 81 (M. Wilkins) 3t
FRFE N RAERESEEE, X—FHHEHEEITTEDFREE EROERE, R0 F
HEYZEXEMRE, Wik, #FAY¥EREER, FnHEMhFsHEXBE, HEmpR
R, Wik A SRR S Sk R

X=ARBARB LT, #F “#/nR” DNA G5mes, @ ATHREBEKRER
W, Crick B4 RRERBIAFYHEZT L, “HMEAEREBEPNITKRE. LFLER,
BRI K¥FESE L, 1951 4 Crick B4 35 %, HEQIHFF A LREFTC FMma
EHEWME RS, BIRES 74N 25 Z X EAEY ¥+ )5 Watson, Watson fE8F 5T
MEEBGEH, XWAERMEZE 102, X ERFRE AR, 7 AN E 3L [ E
AP E PR DNA 450 b, TR ERMRAZ, RaFlEm A Mg xR, &
B THREEREFRI U ZHENYIEE K Wilkins 5 AR H4EH DNA 75T &%, #7540
HEFE, 1953 4E 4 A 7 Nature FAB1 AR T DNA SRR RS 0, B35 5 H i1 X £
Nature 1 RF T, 454G DNA BURHELS M, MR “HREAMARE R SEFRMRE” Al
H, BE| TAREBEYEZI o FHEYETROEE, 1962 F 4 MATRKHE N RAEEYSE
FRZIE, BRI T FAEY¥X ¥R Et RRER I EREK .

FAMEL LUK, DNA B8R e B2 2 5 7 B9 )6 36 £ # B 7E Watson Ml Crick & |, MM
Wilkins 1R/ A#E#, & DNA ELEHEAMERE L S E KT#kE 2 5AK (R. Franklin)
HRE AN, HE 2004 4, 88 %) Crick PUEEIE L, AAMTZ08F Crick — 4 th Xt 4 Y11k
EMOFEYFENERTEK, MASMEYFERMEEN “HhoEkN”, BiEthe “ZEIR
B FEBEISARNEM ., A1EEMZE “DNA ZRX” o, HEM - SEENHEET S
ABERHEE : HES MW B F HALIF A T Watson 5 Franklin {5/, B IE#:
Watson , Crick 24} I 7% i DNA 458 /- M2 56, & FAE Nature |- [¥) DNA K 3% & Wilkins
FZ4E 29 2 91+ A Franklin 8509, A — R MESR, 5 K WT # Franklin 4 F

Franklin 2fif A7 JEktiE 2 AW EAFXE LK, BRIV EEERE ¥
Wilkins A1 4, WEEBAAH.C, Z2RMB T H R WKL . DNA S EE. HHEL

JamesWatson Francis Crick Maurice Wilkins Rosalind Franklin

B 1-2 157 DNA BURMEL /) EEF K



F1E %

&, BEAE#. SR, Franklin 307 22 R AR — 452 BB AR A IER fr ok B 205 1,
mzZ KIS LBE I E, T 1958 EH ML, F037 . AfZHE (DNA BREE
RAN) FHXME, FEIUREHICE T XMLl ER,

1.2.3.3 dLENPHEE

H M DNA XUS% 5E 2544 i 48 6, A2 A1 %5 01 F43E 6 il DNA [ . 1956 4E L H
FEZFLBEAR (A Komberg) MKBFFE (E.coli) H4r#5%] DNA R5H 1, J DNA (¥
BREHFRBE TH B, 1959 F 5 & -5 M RNA PLHI £ EFH2E K EIT (S. Ochoa)
KFRSZETENREHESEER,

1958 4F Crick Xt T #tf& {5 BAF#6 0“0k il”, B DNA>RNA—-ZE . M,
BlgE OB BER ., FHx. BIFIEOMREDRBEE.

1961 4£7E £ EH TAERMERE AR {-1a4 (M. W. Nirenberg) 5l 5t Z4%F#F (J. H. Matthaei)
—HEWFETARNERNENF. MIHFERESI T EHBZ21T 0% 16 B4 1bE 0
K&, EHSHEXEDS “/DAY” BMTHRNA. i RILRA ERA LS
Crick, 8% Crick 98 X, BIHMMAEAEL SRR . Nirenberg IR 5 5l K &M
EXFEz., 2 AR¥EX S M ABFEREEGSNTY], LHERMN, 64 NMEMF 2K
P, 1968 E R A MEFR| (R. W. Holley) DAKEFRH (H.G. Khorana) F:[a] 7= 48 Il
IR SE¥YE  Hed, Khorana €]57 T AT &AL RNA HiAR, FH % T #0814 %156
F—FOrEE, IR T A% RS B B R AL IE T4 . Holley ¥ 25 ) B T B 43 19 & R tRNA (%)
FF3, FFIESZ Y b & Fh tRNA 54 F BA ML,

1960 4F, EEBEMEE K%M ME RSB (H M. Temin) , LI RNA 5% 8 5 A
A RALE A F, X “HuoEN” o DNA-RNA iR EARUWS, KRTELAM
“FIR MU, MR XK HERIE “RNA-DNA” MiEmkisR, sIRERE K Rm,
BEFE AW, “WiERME" EW? Temin FRAEE KRWES, #H17 TRMEN TR ITAE, L
RAUEEA B 2 WA -

1969 4 % H @ /R i 5 7 (M. Delbriick ) ., ## 8 /X ( A. D. Hershey ) #1 5 B W
(S.E.Luria) RELTH “H.0EN” AKEH RNARNA @5 8 &2 P06 . 2k [F K45 53
NER4EEESEER,

1970 4 Temin & F 7 5657 [C B R PR IE 7% % B, R4, EEOEREHE
(D. Baltimore) %A, ZEREAMMBHF P LRI FH F8. £F G L ZE Temin 1 T IH
FIRILEE (R. Dulbecco) 7E M yE B 5% o 34 Temin Y “HimREMB UL . B, “HOk
MW" BLAEE, BINT RN RNA i QR EZHIIRTT . — KA FH 30 5 5% 0 ¥k
FIBFR R AR R, ZRRKAIHEHET 7 FEYFENRAKRE, 1975 FAi1=AH
“WEERT MBFRILRRGE N RAEMY SESERE . AT Temin 8% J5 TAEZE 60 % 5K i#i
T (1934—1994)

1.2.4 BEEREBLBHARNAR

HAF B FAEF T ZEN YR EEHES RIS, RAERP I - 3%
ZMEGEMFIEFK (A Lwoff) BREEEHEM T ELANBEY LR, B METEEE
B, JERAECH O TAEBIME, MMAY BT IRA B B B4 R e W iR A
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AR M IR ORI At B O ) ROk v B AR AR B . AR
ZiRlE, MHEFEKETPA -LE2hAR, FLAR, BEKRRER, BHEFAHA,

ME& A (F. Jacob) 22— THNINZENBKRWEREE, 3 Lwoff (I T A AStfr, B
LI IJUVEMS T, XS WA R R W A% DNA b8 &AL A3 1T THER M E L. H A
I TR 2 R NS A ] W A AR e B e ) WL LA B U A T B 4R Ah R S AR
AR R RRIR ., 1947 £, ZHEHRNPAE, Jacob iIK18 B4 1215,

B8 (J. L. Monod) 7 Lwoff fH7 40 T, NEMERBEAPTR . FRFEMX B - ¥
WEHT Bl ) A AL AR E AT R . M ARAE SRR, MHh A e | R/NZ IR w7 A 43
VAR A ES LA RIER? X4 Monod 5 Jacob MHiRGE, W AXTEEREA LR T4 T
Mo, Lwoff IR X FEMbffin) “HE™ FR. MAREHSANER, LfFKME 4, @R
MENMPIMSIERR, XTE 1961 FRER TRIMHAE (FEAEE P BERTL
iy w3

ffITLL E. coli 7R W FLHE A0 =M GRS I RR B 06, BRIRS “BAF¥
BL” (Theory of Operon) . A A JFE 4% 4 ¥ v &8 Bk i — 2H 5 48 5k IR AT LA 48— 498 5 5 (R 42 1 1
Fik, 1642 %) 7 M DNA B H H B Z [\ A — > it 1% 15 B AL 8 09 B 8] A —1F i RNA
(messenger RNA, mRNA)

BY T FUR N ENRKFEOPIRBIT iR, TR FEVER -, U
JE B FRAIE L R A P RN FAENEREYE, R 72 FAEIE, BfAFERE
WG KT B mRNA B2 THRHFMEH 1965 FMf] = AR RS E N RAEEYSEER,

1.2.5 BREIERAREINM

DA TRANEN T FEYFBEARNERE, o FEWFRBEAT BRI,
ANENHINRAEY, KRB MEEY R .

1965 4 %+ W G 2 W) 8t A% ¢ R BT JR1H (W. Arber) B K AWK N FFE —Fhb) #
DNA 1) FR il ¥4 #% B2 A V] B ( restriction enzyme, RE), 3 F 1968 4EF & X /= & 1 & RE,
1970 4 %W (H. O. Smyth) 4B %) [ A RE, X& “ T HE” WFE4EY “FARII”, #&
B BB s i PR LA B R R 0 e bR 3 SCHEME . 1970 4E L E A N Ak Hr (D. Nathans) U
RE X SV40 5 &8 () DNA Y1 E| 5, /B, 26 17 Sv40 fy 2 KN H K%, il =AF
1978 E R FiE N RAEBF SRS,

1967 4E GG 814 (M. Gellert) M RIHFFE AP I DNA H R, XK T HE X0
‘g R, EERNEAPTEAETEKREM, 1973 £ R B (S N. Cohen) F1 ¥ H
(H. W. Boyer) 2 A\ E. coli ¥ Fh AN 7] 4 4 9 Ji
ko B A R AL RL, R A B4 A .
HESh T 4r 7 3L ( molecular cloning) Z£3:[A T 72
AR K.

1975 4= Southern % B T BEJR H 3K 43 55 £5 %€ DNA
I ERE AR o

1975 FH [H O KF R H (F. Sanger) A
TR v R ¥ T DNA i F 50 € , BEA ’
Sanger JZ W, 1977 435 /KA % (W. Gilbert) %k BH B 1-3 F. Sanger
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