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1 ERTIENSTFEMFEM

H W\ Watson #l Crick F 1953 442 i DNA BJSURIESWRB LK, 7 FHEWELH 20
FEREOFRMRR, LTI 20 4 70 FRWMPRAG T REEHIRB, TET —TT2FH¥
M—EETE. 2N TENEREMES FEYY, ENHIRE 3 T AREDBAR™
Ve R, wEEMBEENTRTE T EMENZEL. FEARZEMA BT TEDFHIA
&, URSERETEA XS FEYFEMARE—-RHNER.

1.1 BEEREENAR gl AN

EMFRRT REREFRL RNA fENIGREE B BREIS, BREBEVREHLBER
BICFF7E DNA 4+ ¥, Tl H2h RE Y SEBL R 2 3 5 4 F . 1958 4 Crick # i &5 B f%
32 B LR .

P
@ ! A ®
® DNA ___——"l_é__- S RNA :4=)

\\\\\\

DNA &5t A B B AUttt 4T 5 i i 8 1% 5 B ARRARIE, Filad RNA B2t 5 R
BAEHARST. #lH DNA B A R RNA f B #E%; LA RNA MER A REHRY
HARMEE. BEEEXFEF A FEEREN TR, BT EHEEBHRATZEE. 1970
4 Temin fl Baltimore 7€ RNA R0 3 o & BLit 4% 5% 8§, 7E4HMZHHIE], RNA @A
Rt B N HEE DNA, AR5 B A AEE DNA , 3046 A 240 L 4k DNA sh— R4
BT E. HHEREEAT UL RNA BRI F7E RNA MR R# Fa @& E S % DNA &
T. A, Crick F 1971 xR NE T 078, BE=AFPOEN (B 1-1D, 035N
BT A ERRPHREE B EEEMGEMN T . A Crick #7503k R &EFRN
—AEARNEERIN TR A ERGHERNZERIFTIIRERN. IRAFRES, &
H R 8 EWEEAURE T EEERINT . E R EN =485mr 28 EEme. 18
HE, 85 EENEEEERLAYEHENEERRREL P “BiB” /56, —FE
RBEFD, BLREFEEH mRNA ZEFRIVFEERIESKE 5 —FHETEEN
(folding code), HIREFHETRAERINT A —EZEWEEMEARFEN =LLEWH T
F, BTFH, POENF RNA —EARM T RNE N RNA —ZREgE—EQR. T8



2 14 RAEHFFRE

Bi11 @EEEEEHPOEDN
HRFHERALEER, NERERENATRENTEABLET.

EWIRRM4? ERMMESANSIKERNEAROITR? XIER L5 KT HEREET B
F B R .

1.2 DNA HIE4l
SHR GV R L BUEERBRELABEREEH . B 1-24 1 DNA A FEHHES

\b\\o\ BT SER

P,

\,
2 R N ZERT S8 LADNARA I
Aoy \5\

FEARDNASR B

X)L T SN AN

—ARE B

RNAS %)
g Bt , /

Y
Qo%r\@/ BRI

£ (RIRISERE) JERasE B/
DNAZR-& B (X065 i B

DNAG| R &%

RESEEAR

1-2 DNA S FEHIMEFEKX
RAELE R B A K EH T DNA Ziil X EMEEEFEHFTAERE (Molecular
Biology of the Cell P257, 1994, B. Alberts et al.)

. DNA ZHlHE W THEA -
(1) DNA & #| \NErE B AL TR 86 , X /NMF 8 L 38 U A 32 Tl A 0 A . A B T AR 0 o B
DNA f#iE, & B8 /Y & #l X . BLAE B A& /e KB AT B 2 R 46 S B K4 245bp 4 I



1 XB Gy TFTALHFEM 3

WA R . MEERER 4B A B R 45 S W B =R )75 (autonomously replicating
sequence, ARS), &—H 11 MREXARAILHF F3, INMEHEFFIILFELHA -
TREHR, ME—IMBFE—D A TREMNYFETERMERY (F1-3).

ATTTATUPuTTTA
T A AATAUPyAAAT

1-3 BEBEXEHF
(Genes 1V P336, 1990, B.Lewin)

(2) PREEMH , BIXEE DNA - FEAHI SR, DNA BB 5EE B 1E 0 HreE & et
WA, HHlE, S EERRH —RFEM—FF 6 RA AR,

(3) EARELEA |, B DNA - FEE I LB, EH XERAXMKE . BEAFH S RAES,
—RERESESHH, WHATHSE (leading strand); H—REFEEM DNA ST, @l
DNA 5|4 E§ (DNA primase), ZEfFERIHREE A BB KLY 10 MEFRAMA RNA 514
(RNA primer), & DNA B& Bt 3'-OH, REFEE M —1T 122 8 XIF H B (Okazaki
fragments) B RELEH DNA B, B/5iB %18 DNA 25 £45, th#E £k RNA 5%
RZ LA DNA, 2 DNA E#EHET 3', 5 -Brfk A L RGR R . X — 48 U5 bl B¢
(lagging strand) ., LR RATSELRGHE, KA MEREMN 5’5 3'. H1T DNA BAE
MERASIMHER T, AEEMNLEH DNA, Bl F5#6 & B2 EHIYE? —Frl E= R
JERES%—%, B RNA 5|#i4t 3'-OH; —F AR BiReE bR A= D, BFEL 3'-
OH1EX5|%; H=FraE R /aREERHt 3'-OH, XHETHEHNA.

(4) DNA BEHlAA = EN BT, HEH LR DNA REBIFAEHE REIED
REFEAT4r. DNA REMAREDHAN T ZHRERERFHFTNZEEFREN SR,
X TEMBER A5 HRM 3’ -OH, WEHS W L FE - TREHERY 3'-OH K, It
DNA 4+ FR A REIE A AR . DNA R B4 ST R A H 3' 5 WM ZRREGETE, 1
BB R R A BB AT A MR IE, WTRIE T DNA 5 il 9 & B 8 34,

(5) B DNA RAFE =2 DNA B iilfy £8§, A DNA ZHZZHEMECE FHRSE
FITAER 48 . g iE k2 E H (helix-destabilizing proteins) 5% I #.4% DNA %54 & H (single
strand DNA binding protein, SSB), I fE 2 [ 4 DNA 455, EAHCH) DNA SURGE K #E
e, AFT DNA DURIER##HE; DNA f#HEEE (DNA helicases) #y2hAER7E & il AL (E
FUEEHE DNA %€ ; DNA b7 EF (DNA topoisomerases) HETHERAWF (1, 1) &
DNA EHIFr ey, EiTEd 0 517 DNA SUBGE# — 2% B8 P 24 55 09 AN 5] 6L s 7= AR W R
EHEEN X, #F8) DNA SURGER BHIErs . M€, JFE7E R H 78BS 7€ DNA W e+ 3|
ABYEIE, #Bh DNA 8%, #7&. DNA EHE 2K DNA FBuli 3', 5 -BfR _EedEs
¥, TEHHEITNSE DNA REE.

1.3 DNA E5Ef
DNA REERE UG EZE =RV RY 1L & B DNA 89— 288, HAEKS RN



4 $1% ARAzHEPEGH L

o

DNA B4

DNAox dATP.dTTP.dG’I‘P‘dCTP.Mg“'DNA— (pdN).+-nPP;

Fr A 0 IR A% A 40 M #8& A JLF DNA B &8, X Sufgih R/E A it e ik DNA A
il . DNA 2 F#tEREE . &% DNA B EAH M K@k s DNA B E H %,
R (N4 ed) A =F DNA RSB
5 3 REBI, 1, 0, HPREE 12 DNA BHM
FH, Bla B.6. 7. e, ORIt %7 ATEAR.
DNA & il , 57 S 661 /5 b 552 th R RF B
BEMEENEHETERE, RTEEEDPFRE
DNA R B 1 A5 HI8§, 20l fgyeix —mBue?
MEMB I, DNA R8I Z 0B =T
B (a, e, 0), TRESBRATFELRZES KEHE
1) DNA RSB E R, HEZ OBET
5XARAMERELESERBFEARNLBES
¥, UEENEARZHEH T SEMEHEENGE
F1. B 1-4 4 453X F DNA §98 HIER, XA
A, ERH Xk LRFAHFES DNA RSB
T WEEH TFTHRAXHREE, —NRFET
FHEHEASH, AT AT EHEEN S . EEH T
Bl 1-4 DNA EHIME (TIBS, 17, 1992) ¥, FHSEERH XA 180 BN TR —1
RAK B DNA B HI X, KEBEDRAT IF (oop) , iX Fhah ) i T B W &k DNA B4 B
% DNA S0, FZARPREE DNA ZHl 5 4% b 6L 7 5 8 XA — S5 A RT3,
L. REREHRE, KEAFERIE: MEX 17 K5k DNA AR 5'—3 2479 FN
A B4 B AT EL 517 B R DNA R A,
AR EE o, B v, 0, c. REMBREPTEIENBEEIHS 5 DNA E4H; REHv 7
HERARERA TR ; BEB . 0. e BAM L. REHE « 2% DNA BRI EEREZ —,
HTFEGRD 3> IR EEERSI ABE NS, AAEAREH XEHES B
Hif. REEOM e BF 35 /IMIBREBREE, XRR-EREABRXMTIEE. dfe ZH
B ZAR, ERAFENDNA SR IFTE IR EQRE F. HEYAKREHRE
(proliferating cell nuclear antigen, PCNA), fie MABE, R, —FESHRNHEBHED
(PCNA, RF-A, RF-C %) B R A EZ K DIsE 288454, BEEMRASEEZEWERE>Y,
ULEA & Ml e BYL (K DNA & il A28
HATIAN DNA B4 8 o/5| X EFRI5 /5 HisE DNA B9 & R . 24 —BE/ DNA FBRE#E
e, &EH ATP FENEG T, #BIEH PCNA f1E H FEF C (RF-C) ZEIEZEEM A DNA
$y 3'-OH RImE M — R EBELE SWE Y, XMESHIL T REE o/3| KEFEF 3'-OH Kii
e, MRZUREHMOIEE, R T SHN M. ME T RHELE o/ 5 KENHERE
PEsE LR T — eI RS EFRFEAEEMEH . B 1-5 4H T E%4HE DNA B #il§9 LE
A, REE «. 0. ¢ 7E DNA Hflfy Mt Bl gEtE M A M @915 . DNA WEEES

DNA RABE
LA W



1 XBEx £ T4 FE L 5

SEE RIS MIEE, MITRIGH DNA RS (DNA RESH o/51 %8 &5 Hl LAk &l
RNA 5|¥p K —/NESE#I DNA BN & 4G5S M. ARGl « RES G055 xS
PEEES| A RP AR EE. £ DNA S8R /G, DNA RS o/ 5] & BB 5 3T I i 1Y
DNA R SEATUE, M DNA HHlfEMER, MSERREEHE o S #TEH. St
Faf, 3% DNA 1589 DNA ZRE o/ KEEE LSS R RNA 519 DNA &
F B, T&A R BFEJE B DNA REH e 2 8 k7T

FRM ABERRE T HF DNA REE O 2R o) ARAT LR/ REEEEHF &M —
AR AERZ M LR : B TR & DNA REM4 SN &FHMBIE T (Jn PCNA, RF—A, RF—
C PA % DNA f@hes¥%) MARMARTHRE T DNA REB& B ARMIEE. B TREHM O
e MEF 3'—5' S IEBREEAY 1G4, BTl EiR M X F DNA &l g T/EEB tu il 7w &
DNA 815 & i3 2 5 7] LA il ad o A e #EATHRXT, MMIARIET DNA Z il #9 B ErE. A
1-5 FHRATLIE N, EREEH RS, HEERENER SR, AAMRARERGHZ
—FEERGIFEN M.

B 1-5 R#400E DNA EF4EE (TIBS, 17, 1992)
EARREARE, LLARHSRNE: SHERTY.
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1.4 FEZFRZEYMERSRIFIE

AMIEFEREARANRGFEELENAREE BTAROED T AERMEZED . JR
BED—BRAA MRS FHRRERK, L DNA SURREH I E . — MW, B
HEFWTHSHEFE: () DEMEAXHERXKSBLUERINT (operon) B, mKXEHT
HHRHIARERAT. CEARBITE. BIUTRAFERREIMAZEY N REAL, GF
St EER | AR AR R E Y FriR B DNA E# T, B3 X (promoter) KK
YUK (operator) 55, (2) BEHREFEFREINMEXFE. MRS, YEARRD
B H BRINT =R, E A SR BI0F FriTH . (3) %573 RNA WEEEF R EZE I,
EHRHEHARE, fiF DNA LA & FIEETHR DNA FZREF M, XAEFE R FEE
B9 2 FEPEAIRE TR PR 4R I T S5t 2R

HEAYHEREWELEREYHERSEWERE L, HEEMNEHFER. (D B
BREMRA R RO AALSN, RMEERREAREN. RERREZEVHRETHREYD
JRAE M > AR AR X, B DNA, AEH. FFHEBH UKL RNA WKL FHRE, H
EAZHWYRE DNA MAEH. B/ EREERYELRA, ©IF 200 MEENLELHY
DNA flfi Hoas Hoes Hes HARHWABEAAREUR M2 FHHAEH H, =82 . REK
HIX PR R ARG BR HERER R RENERE, XETERLN, ABREKLE
BN DNA F3), XREEZ 5 (centromere) Fl%ik (telomere), Ef]1[F DNA B
Ml A —EARRAEA TR =ER, BiEHNESALRAHE (YAC DURIEE
Wl EA AR A Tk (MAC) BEUN HERAREMN. (2) 3 DNA EH3 N
FHIHFIE, HEEY DNA T A2 REERE TS REERE T, PEEEFIIUAGEE
HF5., EEEFIRAE—MERATRE—MEI, EEEYK SRR &8k
fahEHEEE Y, BEEEFIIREE—TEEATE 2~10MEINWFS, mMAERE
HAMBERE (RNA RH, HFIARNIFANEERFY,; PEEEFIREE—ITERASH
10 ZEJLEME N FS, HEHMRKEKLA N 300bp, FEEREFI—REARBHF, #
MEERZAFAEFEEREMN; SEEEFS, HEERAFHENKTUNLERILE
T, BENA TE DNA iR FREEEFY . EEEY, EE TS LIREHEHEH
&, HEEFIIMFEREZEY DNA KH|TFZ4EY DNA f— M EBERFE, (3) HEEd
HERNESEE, ARESBABEVHEEBRANELERE (interrupted gene) , FrERELEE
A B2 A 1 9a 5 7 5146 DNA 43 F ERAESEN , AARBEHFII TR, NELEEREZE
if mRNA 1 DNA 2B K IAH . AEHRHGH DNA F5I 5, AREERE mRNA
FFEENFINRAINBETF (exon); TIHABLEFAE T AELEERE G, HAEMBAH mRNA F
AEEAFIIHRAIAEF (ntron), HEREEH, FEBEFHRNSTFHEEEREREEERY
R IFFAHN B . NARELEEF B # mRNA 2 HFEE — M EEEFZHFEE, MK
¥ %% (primary transcripts), X T HRBEAH KM EFET S X MM A% —# RNA
(heterogeneous nuclear RNA, hnRNA), XM EHEW MR ERYREEIBETFXESEHNETF
JF51, WA —# RNA B % mRNA E&3 — M FrifEREM LY HELE. HEEY
EAM A EEEMERE N LREGEREGHTRZEEN N —EBRFE. YR WXL,
JFE AP EEAESEEMEREMER O RNESE A RENY, EEREY P LE



1 RBERGHT AR 7

FAREAENETH, WAERAEN, XRSPWHELGERSF. 1) EBEMWERADHT
ZRUFAHR | G5 A8 AH DL ThBEAE 5% Y 5 B 4 R B — i 2 PR AR PR 2 BB R (gene famiily) , 4
MAFAEEREK. (5) REEYMTHFERREZER, HFRAREHRZEA®ENFS
—HEEE S eME, EIHE. ERRMERXET 3. AFAEE ., rRNA EH, (RNA
ERAMEPRETSEN, XEERWTDEARPHRERETEY.

FEBMEEMAR T FEEEENEZEEGEWRE, ROZUX s 5 A R R
B RTARE, METELEOAEHEA, M TEESHFERSAEENN TR, XK
AEE TR E TR E PR,

1.5 RNA K935%0 RNA f950T

R BRI DNA Bl E &M RNA 2, R REE KA KE 4 ,DNA 4T+ Ar
TEHRERE, LHEFRESE RNA (mRNA) AREHESE AR EY S R B H
FEMEENEAR, EATRNEZEPHERAEORFBHEERPFEZNERENL,

1.5.1 RNA &R HEEISTE

(1) RNA REHR RNA SR 8E. ERZEY S HA—F RNA REHE, ML
AFMERNAM S8 EEBREYTE=ZMARMN RNA B5H, 7550 RNA REHE 1 .
I, B, £ RNA &4 544k 5. 8S rRNA, 18S rRNA, 28S rRNA, hnRNA (mRNA §i
). snRNA, MUK tRNA. 5S rRNA & . RNA REEFEEAE DNA Btk _Eitih— &
HE s, RIEHETR R AESZE =88R, T EHAE RNA &8 5 KRR — =R
Zij8

(2) RNA § B2 NMZEZT =88 ATP. GTP. CTP. UTP NE#.

(3) RNA #3572l —% DNA 89, HRBETHYEL (A=U, G=C) #f7#
& . RNA R & EHET % DNA _E#EF €M G 3 FF5IIFih% =, RNA REE% 3 —>5 M F
M#7E DNA B30, T RNA FréEm & BN Ll 5" —3' #7 AT, % RNA S8R A1
RNA BEEM ERTR3), FORMET S 1 DNA XK E W IBELEM , T RNA $ZF 48T
DNA 2FZ4b, 24 RNA B&EBT7E DNA FEFEILES UF5)), HBEK T DNA
WA & B RNA 52l T %,

(4) RNA M8 BB IBME 1-6 BiR, 1. ORNA BE84 S FDNA 4+ F L8
RN ; @fFf DNA WEEMIE, i RNA §5; @RNA #HEM; ORNA &AL LA
B, HEMIRNAEBEITUFRER:

RNA X5

aNTP+XTP DNA BUE, Mg™* (NMP),—XTP—nPP;

Het NTP KRN EEG T =8 ; XTP (R RNA 5 R EEF =858, PP RF 4B
BHRHHAERER. 7 37C, RNA BB A BUER KL R 30 BHR/F .

1.5.2 RNA B4

i EYH RNA RSB KHTEN RNA BB AREMUMNE . KBHFFE K RNA
ROMEE ANE AN EEAR, B opfe, KT &S5 5K 36.5kDa, 150kDa, 160kDa Fl
80kDa . o,BR o ZH A EG M M2 B8, T R i o R DU T ZEZH R Y B U 480 B8 . L Ah, SERT LA
BRI - FRE 10kDa AW o IH:, HIGEMAEE; BRI EA—1 69kDa HBRYEE




8 #1484 AR APEHHA

1R BT AE S RNA F 4 LA
%, mif NusA WA, RNA RAHEH

A LB RN LM o

S WSS LMD TFHERS
. X—EE %G TE DNA BURIEH
FERARES , 24 LB DNA #5UE
DN 37 RNA. BE00TE H R , BT R
LA NG \,’4" VWX mmmsrn e, £5mREns
‘ . B, EAEFITTAE S o WM A
%gggggggﬂ* %. PUETHS SRMMLEE UL
R . RNA ARMHBROHBOER. P T
5 PUPUIDIISGT NSy samissman, g saie 5 DA B
- ; RS AE. o TESHELBAES,
L S EHOBP R LR, Fem
g R BT A KRR B, o

s I##\d’\f\&%rw?#’ TEMEENERAIENT, 835
XDV REZTF EMEA S DNA X

RNAR A B

RNAZK £-B¥fY
KILfFS

o ow

R e T 4 4 =
RNAMRHEIZE ¥ ;’g&g‘” i o S 2 RS e (BB R 07 1D K
,  BROESAERS . LEHX.
s POOVOVPNOUGSIT s me ey rva ma s 5
BULFIRBREM YRR, FZHET AR S AN
* 4 RNA R4 8, REZHESTRY
RNA R4H. RNA RAHE | T4
S'N‘g =, $i P F* 585, 18S 1 285
rRNA.RNA R I L TFREF, i
FEAE— RNA f5%, B mRNA
ATk B B LA B 55 RNA BHEA 569
1-6 RNA &R EENTER %/ RNA (snRNA) gy#3% . RNA ¥

RNA £#H N3 T# DNA EMREMRTFEEE £ S8 1 W FBERS, 3 t(RNA K

BRI R A SR, BB RNA RSN 55 pNA g3, L EEESEY

RNA #%., (Molecular Biology of the cell, P201, 1984) A RNA BRAMEEAHE
# RNA FifEf R, MXEMAERYRESTIEREN LA BREEREFHFERE LM
REAYRL#A RNA., EBRARFX=FAFH RNA BEHTUHENSEN « BEEW (o
amanitin) # 8RR F E#T X5 . RNA BEEE 1 X o« BEFEWABUR, £>10°mol /L A
R HZMAIMH MER ; RNA BEE 13 o- REH MR B BUK, £ 107°~10"*mol /L ¥ E T3
SBAME ; RNA REF 13 o RFHBHERENFT 1. 1 ZE, EREH 107°~10"*mol /L
BRI EHE .

HERH AR, 4k TR REZ AR EY RNA BEBE M IREY in vitro HF R
e (m1.5.1 BrR) WA= B ER R, itk T EZ RNA REBUITRE —RINER



