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19 42 i, Gregor Mendel 38 5f 18 B 43 B8 AUl 57 43 Be #0482 0K ff B AE W HE R B AE B B¢
B T 8% H F (hereditary factor) (&, i R B IR W BEREHRABERT,E
BT RHEMGMER, 1909 4,/ FBE¥EK W, Johanssen REAH BB T EM"ZAET
“gene”—id], ZJ5,f#% T. H. Morgan.O. T. Avery.J. Watson fl F. Crike %AB‘JI{?}E ' AT
StERGEEBEHIER. EH (gene) B— B UGB EEEMAEYEIEY RO TRT
5, EERMMRNER IR CEETRINELEM BRI ERNELARERTRRE
HBRER, MENTIBREAROEBMNR, WEZ A mEER N, ERIITE
HOPRBRATSHHNRE. BERRHE—SBEA B EREBR TRIER(UHRIEME
F,transposable elements) , §7 24 3t (split gene) . % A (pseudogene ) . & 3 K (overlap-
ping genes) ik ZE X A (nested genes) FHF KB E .

EREAUTEA: O ARXEERAMRENYREERM. BEU L, TEEYHK DNA #H2
TUBAEGRY, BAREO -, TR ERSEEKS BN EERE-1AEH
EOEE R E BT IR DNA F I, AT A £ DNA SR —H#i. FRRENE
HEM7E RNA EHix 558 RNA Al ES REFT 4 DNAHAEWARERGESR
H#, @ #ERTUVHM ., REERECEENFEEIXEELRHEN. KEEERFEHKZ
EfEEE MR, PEEREESHIN. @ REARTUHEBN. EVEANAHNERETUE
Pefathk FREENE, A UIEARFIM G ik EBkER B A B DNA 4+ 7o, EREARBHT
BB TRAMKELA. @ ERSERZRIGEENNRXRE. RELE NN, —FE KK
H—RAEMEAER, N, ZENESREHATUREAREA"YEZRAOEFREE.
O BEFEEEHN. —RIMN=ZKESFHRIOBIOREERZ BT XK, ERE
Y HEEMEAN. © EETLGASERHEBREERERELAT R, 2FEHANER Bk
ULRBERN, 7T LIRBHEM R ENFEREY.
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1.1 BERIENEX

(A T.#% (genetic engineering) LMY B K #24E it 4 TR EH DNA B, BFEE AW
Mo FE £ TFKELE AATFERERSEEGRAE LY EEYR(DNA §F B, %
AN E BHEFE R EH DNA. RSB HA DNA S8 AN BREYREFAES , BHEETSIAZ
%A% DNA 2 kg s, AT B SRR EFHFEAETEN = REAE B EYNH
PR HFEZ R EMBEA T . T XHEETRE, £ DNA AL R ALRIT SR
AR EWHMTHEER., EHERGFENRRERNEL . RMEBNRITSHE, R
HEETE. TEHEAREESHINRERE G Y 40 M CGEE T8 5 40 M) 69 K #0535 DL RS
BEAMRE . E D, ZEMBERNNRRMREIRENAR, REH TES N FHEE
YWHAEATRE BEEEN TR MYERTRAZYERTE.

EATHRAMNEZNBCE, —RTUET - CHERFERICEAMARERER D Z
A, Ot AT ASE B IR AT A I 2 e s AR D R SR AE 45 B AR I BT ek — R
— B DNA W EZ A MM EITER S KB4 DNA FEBH TR, /R THTF

1.2 BERTENRENLRE

1.2.1 EETITENEE

MTAFEYEMS TREFABROER. ERSFEDENHR BB THRRA R
L CARFATRMEAEREE T REMNERER. XXAREECLTIAFEH: £—, 7 20
MR 40 FRFE TREFROERE MEEOS THREE DNA WAL G FH, M
TR AE R B AL R B 58—, R AE 20 42 50 4ERIB/R T DNA 43 T I XUAR e 5 Hg 4 70 1 2
PREZHIYLE] Mo T R ARE R ARS8 =, B2 20 40 50 KM 60 F44
BIARARSE T PGk W RHR T 20, BT B R TR S, T B TR B (S B
o) A FE LM, BEE DNA B P FBEE 1 A8 15 DL 5 A9 B 2 — R — A B UL AT 60 BB A, 4% 51
RHAMTHEIREEBRAGEE RNARRREUR  EYFERA BN E FRE BT
R AR B R TR TT SR BRER KR AR E A FKF L R FHUA AR, R —F
£ YR DNA 89 558 1% %55 Wi i 82 8 53 Sh—Fh A 789 DNA £ b 32, % DNA B4
— T ABUAT AR IR R R BT AR W O R B A R R X 5 Rk
BAEYF S NEEMEE SRR, ERRRARRZN TR, MR ALNTER XA
My B3 AN H R S R A RSB DR BT T R B R B A B
Y. SMELEBACNEE, EFAREEIFAM = EQEDR2ER , AR Y EE
TR, SR #E TR,

ATEETRE-THE Z SEENEYH RSB, TE 20 40 60 R % Bk
FTEEXMEN TR RFEFLZ RS SHREEARTE. AWEIE, B LERLE 2
SRR, K DNA S B E TN . BREMIIR DNA T 8 F 5 i kgt i
A1, BB 75 A 505 B L B L LA S BUAE IR AT S B I 5 S5 Th BE AT IR A OB 95, Rl A7 2
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1 AT

BRAFMEBEINT, 78 20 4 70 FRAFWI B A (DNA 2 TR UIE 5 EHEH AR DNA %
HRRFI AT B A MARA L T DNA W54 4 M la . HFEHREMNS Z KEREH K
R . 78 20 42 70 R SME DNA 43 78 A KB AT 3 0 5 IR A T, 1972 4 6 i
WA KBS, CohensF AR . 28 S ALE5 AL 3E 79 K 15 AT B 41 D 5] B¢ 1 BE 65 5% BUR R 49 DNA,
M RIBFFRIEAR T 50 T rlE ) R F B R L 20k, RO A L - KERATHRAF
“Genetech”/EM B iC, BORE P TR LI B AR VIEERNI TS, FE 1970 FEiis
FREHI R, LI ABIR LR R AR EME L A& TR DNA A TR &M, 19724, %
EWTHEERKEE P, Berg M LS R HBIR /N LR T A EF— KR M DNA fhshE
HSLE, R T RSN E A DNA G5 35 A6 3 40 M0 00 78 L LA J2 70 o 0 4T 2 00 R 4 380k
KAFRE . 7 20 4D 60 U & R Y T HUIBHEBE A B 9k A Southern # RS 238 H A XX F
DNA Fr Wit o3 8 AG I+ 50 4 AT, IR ARAR B A F R R /EL K. 1973 4, Cohen B K 5
MU B R DNA X R AF B 55 4k, It 5 S, Boyer & 15, 4 3F Ui TUE & A% 88 7R 2L 18 1
DNA h B 50k pSC101 B B b K I FF I, ¥ % MR 9 mRNA, B RS R 5 B st
LARC BB, 3 B8 T b5 T 0T LA N 22 R S e ) SRR B S AN B L N 5 AT R4 e
WU T R A W 1 B R AT LK B B JBUA A 0 48 L R 7E L R ST BT BE R A

1.2.2 EEIEMER

F B DRI A L 09 2K - LA S 2 R TR B O I BE . S 436 20 fiE4n A St
FARIE FE 1N TR FE R BT 50 1) AR AR 4 21 T 20 e R 3 TR TR P 9 0 5 B L
TREAMERKHILLE L1 PR,

F£1.1 ERIBE4AMERASEIR

DR N

1866 4 fRH T &M T (hereditary factor) B # &

1909 4§ Bl 75 T “gene”—id

1910 4 BT EM KR I R R R TR

1944 4 B ORE 3538 15 Y B 9 258 & DNA, 2K F DNA
1953 4 BY 57 DNA XU 4% e A 72

1955 4F E A MR F Ceristron) ” X A A 8

1956 4 LI DNABEE 1

1960 4 R TR TR TH BB

1967 4 ZILT DNA % #:5

1970 4 R TADNA EHMEH E & 0EEE S

1972 4= R EcoR 1 4% 88 P9 Y1 R 4 B

1972 4F B2 AT A T8 09 K AT B8 40 D 151 B b BE 45 4R R RL Y DNA
1972 4% SERL T A LA — K AT DNA (R4 4 st
1973 4 SEI DNA 9 181 5 % &




BT R oA

& %
L S 1 E
1977 4F BUTEREMFHE
1978 £ ANEABRS RBET
1980 4F ¥a-THREXERNSIANE
1981 £ HAEERDRER
1982 & KEEKBEEEREANDR
1983 4 Ti AL S AP ERE MY ER
1984 4F THAELAEAENE-20L-2)
1990 4 R B B8 (ADA) 3 [ 3897 B B K A S BRBAJE (SDID)
1991 4 B AP THRI SHROR A 15 4R R ) 8EA 30 25T
1995 4F OB [ R Hemophilus in fluenzae 43 B FEH I & B K ER
1097 4 SERAA MBS SRR
1998 4F HASREEATRMTF . RB(C. elegans)
2000 4 HAEYEE AR BIEIT (Arabidopsis thaliana)
2001 % BEMREEYERAERRE: KR (Oryza Sativa L.)
2002 4F AP B B B 5 L

1.3 BRIEARNEEARS

1.3.1 EFRTERAESTTR

T EANEFBELSER, BWERNRBRE R, EEEYE™Y,. A LZ @3~
YR, EEFERELRE S, AR ERRAERSE 80, 5T LUE # R B A AR B SCE R U v
ARENERCESHE. MRABVERNOFIURENEAEEFEERELE, TUERES
PCR B cDNA KRB, X R ARB AL TR BN ANV EENE. ZBERTEEZGEHEUT
U

(D bt s . GFEAERK S & ZERNE S S

(2) #&EARK DNA. GIHEEFSE KB, BRI 4 5% SME DNA f1 8
BoaTFOF . ENERESBRETEAES PR EHEKL DNA 475

(3) EHAM DNA I3 THIAZRMM, IR B XM EEER;

(L LR EMTEEER, IR REZ R MR i Ed e  EHRE;

(5) RAMSMNRE R BT EA.

BERGE RN TENSBEAFENEEMNRS R & EHAKHS BRNEE EH
RIKGERTBEMALE,
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1.3.2 BERIBMRNIENE

W WNERMAEYENRERAT. 23V HAKPCRVSSER, A EHWEFEH
HE DNA F B

(2) 7TE&SH G BERYERWSMNE DNA FREZPIGEBARE SN HAREFRFICSH
kS F L B ESA DNA 4375

() WELADNASFHBIZ YN ZHMMEEH . H S5 —EHH;

(4) NKEHI MM EFBER D, gk 318 T MM E 4 DNA 43 F 09 3% R 40 pa 32 1

(5) X it R M ZIRMMMETERRERE C 2GR MO EHRRER, #2500
WA

6) HEMEAREINXRZIBAE L. FAETHAR. B2 EFHNBEETRETLHINEESE
K AEFEHAEMTFEENYR.

EEIBRNFABHEERBHBEEENSRES. AANFREIEN: © M HRE
DNA ZE RGP 7 TREK DNATE EZFMEESRED>TEH, Bt 81E 5 TFH
UHREIIEEHNEZEABRST AR FEHESEWULEKE, O Hik. BHEARXEE
B FREILI: BaF MR LEREFY BET LT, O B MBARES R
EERBERETH: FHIEBF. @ TREGBEEYRN B WREE LB,

1.4 EERTREHNHREX

ERERTRNLRBALTR T —LEYZLERE, T HRLRR TRAE NS
BIR AT T ST E MG B R ST R O, 3L IR T AR 7 A s LU A T 60 28 U 38 28 A ik
SR s MR RAEBRAKFTHIGHRE R KR FEERE. EETEREARCSEEE
FLOTAk AR SR A EEAS B T TZ AR A K AR S R TRk

1.4.1 EEIREFEREEESTRTHER

I RN TRHASEE

ErEETRAYNEAT R EENERA DNA BN TEERERK L REH
BRI GRS 3 4 B (R 41 SR A0 IR, {3 I RO TR ZE SR A B R AR R 3k
i BRRE RN Y B B9 DR A R R B ), DA T R A 2 B Y

HAr. B2 T DL R 3 8 4 26 B TR A 7= M O Bt B O I 0 307 25 4 8 390, 3
AERBRE ARG R IR AHRERE QAR E THRE HREZENRET 5K
ERETE. BA IR a5 B T8 E E 2 B2 e e, R % T 4025
Tolb (95 i 2549 o T EL 2R 164 7 4 FoBE0T QOB FR 55 . 2608 VR R IR S B T A I 5 .
2001 F 2 RREYIBA LA BIT A 4284 R, Hh LA FIH 622 88 JBY4 K 348 2.5
TR REAEGYI BB 250 12K T, 5 S EH M 70X, £EESEHET 120 L
EETREZY LW 8438 400 Fab T il R 5T B Br 29 3000 A &b Filfs BRETHF ST W B, 5 T
REZG Y 7= R B 8 51 0 M 200 12300, W TIH 3~4 NH 25 m g At 2618 247
T A B REXERRAE b R B 1 AR ek 2 2 MR LUk B o A

BITRRARM RS R B —F il 51 MEEMBREARMNE AR, 1982 £ % H ElLilly
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