e

DNA= REEE0|ct

42 EMHIEI0| DNAS| SX|Rt ~Aoi|
PH| 2Hofeic

| QMR EMITISS Mof U DNA
EX2 PAE(0f et

A DNA 2t SHAIEHJames Watson, 212)n 32
(Francis Crick)

322

A 7%l 16,1 DNA 7

ATHIO] XES: OHA

953 494 SH>(James Watson)Z} =L2|(Francis Crick)2 DNA ©]&L}AS 4
1%741 A3l BetAel 2 524 Beidoztt, I8 16,1 HI BHO R FREe
% DNA AR FE B3 Gl Sheat :’LEJA A}Holc), DNA o)&uh4l mele 60
o) Ak A1 el etel F4lo] Higick, Wue] Slel wrie] AL 91|
WG AL S5 DNAZ 2SI SIck 9101 B oleplshe, i)
frdze s et AR RS2 5 E 2 DNAoJTH f4E249] DNAE 2
A2 71 71|l & _Olf-}.

UL A BE B4 FAIH A7MEAE T 4 e SAe wAjolct, 3
Wk 1 0] §AHS DNAS] okt 241 9 Skl DNAZE 2 Alelel] the
A= AGE = d] 7|23k Qcl DNAY] 9l SAAH = M55l 3 Btz Al
Fiot Sk eI ol A% 95 S4ol Wb ef, of B, 32

L QESE0] DNAZF SAEMojels 2L o|w 22qix] 923} o)
DNAS] 78 of7] 23H570, DNA %3] 59F DNA 2271 ol @A %15,
HZ= o]E7 DNAS $=45k=4] w97 2 Zojct, ujx|u}o & DNAZ} oBA ¢
a2} Asksto] BAAE FASH=AIS Wl$A B Aol




g 16.1
DNAE SH2%0ICt

drfols 2EoMIERA S22 DNAY Bl ol A=
ofsfakan ik, et opet wetabEo] MEe §H4 S
A1) $istol A DNAZ ZAfske e Eapi| 2 4
gl Slofc}, 1} 2047 Zilol= §AEHo| FIAIS wl
18 ABSHSIARE ol ol n a7 IR oAk

QAT gt 7 Mo ©7

15704 AFA|8] A vie} 7ho] B Z(Thomas Hunt Morgan)
AL AT G dEE Ak WaEsglal, ¢
A F /37482 DNAL el S d520| 71 7hs4d
U= TR BASIA =ict 1940 d|7kR]= chaAlo] T1egt
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EH1E8 A D, Hershey and M. Chase, Independent functions of viral
protein and nucleic acid in growth of bacleriophage, Journal of General
Physiology 36:39-56 (1952).
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I o4, dRujols fEE MHEAR] B2 wEEeEo|E Y
2 o]RojXt}, oF &0, QI7te] "R ujol= 671 FEH e
= 97]4¥ TTAGGGZ} 100~1,00081 A= wHEgc) g2 ojo
+ 7 7H EZ 7)5& 7HA 2 Qi

3 A7) d2ojo] DNASH FH S 54 thijZo] Wrxlo) o
Zl Ik w7l DNA £4-2 sk Al Alaglo] 243}
H= Yol YleF gt} (23] o]F57Hee] s=o & AJ7):= DNA
AR Sizbl ke AaEE7]0] AA]7] s AIE APEE o]1L
=AY F2E {3 F WA, 22u]o] DNAE A&
A RS 24S v 4F9 ASAGAY AEsict vl
Ak o] EetAag o glofzl go] 1 EPE 54 k= A
A o), e g2ojojs A I e fAAHES] &
AL 92 ZRbe}, 2] 11 A4S AAAE Roldt,

a9 16,202 HY, P2njoj= A BEAEE 52 A &



g

T e

247! DNA
Tcte| atct e
opxla e o[
A A
RiepEt 1 W

RNA Z2i0|0{

AR 5

3 AHE MEE 4= 2= 20|

DNA BHMEAE 95t M= Z2to|m 2] H|7{=F DNA
otct| gl B majo|m7} WHZH Lojitct,

HIZE 0= DNAZ v

wH[E 4 gich

' *I’ﬁlﬁlﬁllwlmlwlmlﬁlglﬁ

3

T i = A

y

5 4 |

MZ=2 X972 6 5

l ALE =5

SExh= AL

EopEict

A T 16,20 M DNA LCh H2lo] HiF, & ¢ U5 54 2ys
Eal| MAE DNA EX}0| 8t 712 BXL A Himj SX7t 0|F0X|T =,
M2 MEE X|H7iete Fe7igEct o SREQIo) S B St 0|0
Kot & Meoictnt xjeolet 35 Zeljo] SuigEct o FoHxct of
7IME BOIFX] 2IXI2E 0] DNA EXI2f HithZe| Uete HEsUct

olzic, ot R, dRujo] DNAE & Yo7l B2 AlEE2 &
a4 AL, ofu] ofg] M EAE 3 vk AN o A2
g welch dRnjojo] ol 54 2A9| L5} A
Aol glon], Hzlo] AE A9 wsjet= B s 2
ol2}at qitt,

AR oA Aze] A= Aol AR $E7H] |
312 kil E43al Qs AY7? Thek AAA|E] FAA7L o
AlZZ7uict gopickd 22202 Fadh FAA7F AAE
oflA glofd Aolct, thAAE of2fdt 4 UojutA]| =t
= di2ofefo[Altelomerase)ets A ASAIES] AYAA| L
A dzZujojz} Zojz)A| jict, @A dlRujoje] ) Hol= &2
ZE]3, DNA 54| 5+ dofuhe #obde Basl €. 2
Zojglo] A iF-E9] Izt AAE A= BAdo] §lar, 11 B4

1T um

A T1% 16,21 R0|0], TISM=E2 DNA2| ol ZAHSh=
d2ojojek= HHEE, HIYS sl MBS JHA| UC M SM
xlo| 220[07t QEUIXMO = HAE|0] HRICH M),

2 2o uje} hgsich, AAEY B9 T Y= - =
ot 4 F F¥AlolA 7 21 dznojE B43A do,
dgojoje] A TS ANEZF APT o= s AES
d 5 Ao g2 goriy HEAE R 5 Qo &
3] Avket FF AEELS vAH o F2 Y=ujolE 7R
edl, 271 I AlESo] on| o2 ¥ie| AlEEdS 7] u
2oz Az}, 713 g0 = Qlsle] FYAEE ol
27|Abdo| ojd Zlolct, YR ujo] o] 2HS- ¢fol Al A
NlZzoA H] AR 52|, o= dRn|oje] ol g%
A7le d2ugo|ad] FEo] PYHEE FASI=E = A
& sk Qi) WS dAlEs EEeke wigAlE7) sh=
A FAT AZEES & 4 e A 223, 49 3R
HtES gAas drngols o7 4L o Atk T
7R3 Qe AFelA AAlE "EmdelAs Al A
FEIA, 2= GAlEE E OE Z2E §9l] 22ul]
Zolg B3kt o] ok £-8% ¢ AeHE Weod
= A A A-FHel.
o] ZJoflA], ofe}-2 DNA #A0| 20 EAjof tisiA] vl
. O HoflMe @ A FI= 7HA o84 DNAZE R4 R
£ 7T e FUAE ZAEEA 2ARE oo

ofl T
= 5

i
o)

4+ 1o gl dle

E

s

e &Y 25 16.2

1. DNA ZXolIA AlEE0I o7l SA ASS Fl=7}?

2. DNA Z2xl0lM DAN SEEs Il & F 71| 2 7Is2
Aoistat,

3. DNA 2H|9F MEZF7(2] S Al7I2te)
Apizl= 20101717 O 1268 HE.

4. st MIZOllA DNA E&HaA | 0] 7152 ol 2=
Ci, Mojeto] shaoll ofmst Aste olxl=71? 23 16.172] 7
QEIAOIA DNA Z8t8A | 0] ME7ISlolA Zi&sH= XIEo| oic|
OIX| ZHo} EAl5t2t,

215104

(ol L] X
Hge H=2 AN

Hied &M RE 337



g 16.3
YMHI CHITIZR Mol Ol DNA 312
F4gElof ot

T2 Altolld fraAle] SR g dulo] Ak

o] 9= & 749 olFuAl ¥F DNA BAjolct, ojefzt 728
Al GAAela RE7)s A)gh wo chilAo] BeiEe 9

F o2 g9 AR DNAE 4,4007] 4ARS 7HA| 3
A= 4,600,000 72 LERO|= H7IHo R =of 9, o]A9)
A7)5= o] 29 AKT) 1008] 2 DNACJA|T Q17 S Ao
H[&HH 1,0005-2] 19] gt

tid+te] DNAS U2 sjgshd Zol= oF | mmo]il, o]
A& digat Zole] 500u) =7]0 st 2y 3 Aol
A, ol chiZo] GAAE Zhol “frH Y ] HA| 3lo] W3}
Al ZAFo RN AE UFES AY-A Hr}, FsiM| 2] sap=

i, 511te] A% DNA #AH=2 749 ASAE GuA|e= of |

v 18! 16.22

Ao IYS} AR AR AAE AR DNAS) Fa yalol e Axe]
23S st olrh. AL DNA G BjollA 7] aA7kA) AAHo 2 Bdjste] Hof
30 91e}, 7] QA Heteln)go we hake vk A

T RS TRV A ey
R R S AT

o

DNA O|SLiM

ps

w2 &
(XIZ 10 nm)

weEE ol !

T&7(10 nm ¥R)

of7|4= 2l 1g DNAS HojFw 9},
Z47k9] gl e F-Qlik FAE oujeict, 2
Hoj| = ME SHEE do 2 7
o upgZ.0 2 ujgE]o] 9lch TEM A
o2 ghlidoe] AgE]e] A oS AHR
& DNA £25 BQF1 gl ofFu
A9] A5 2 nmo|t},

338 3G HYo R 7IE

3|2 E(histone) TS HAo]| Q1= DNA £
o] A gl chAjo]| Tofgict, oF 1009 7)2] ofu]
Liko g AR Qle Z} s AEe ARk dA
Aol 9= HA £ di=f DNA AL} v|5=3)
t}, 4 ofu|ieAbe] 5E.9] 1.2 EAlelut o2 7]d
i} e Fstol . ZA41sHE W DNAS) TS|
A3l

G4 71 &8t 4572 B|AES H2A,
H2B, H3, H4o|t}, 3]AE chijZ S0 AaipEs
7ol "zt 719] gln AR AR ol S,
20} SHEF A0 HY |AES A2 H|wsld 2
7h2] ofu]icAbgt ThE Molr} o]e} Zo] At o
2 2 3t gle A2 AIE Yol DNAS 34
8l slAEY Fadh AT £l

45579 B|lAEL of3 T DNA ZA b9
Za3lt (thAl B S|~ HIS 1 ofg &
HAA 23| Fojgict)

AR ol ga]A] gk AL 2150 10
nm(10 nm Afr)elch, 123k AL Ao
Q FEEAY B, &4 12 REELE
(nucleosome)©]3l o]Z10] DNA 3#4H2] 7] t}9]
of siFEt & Atole] “A"2 &7 DNAZ} &
P},

TEH L& 87 slaE duid SHRE F
H 731 Q1= DNAR FA4dElo] gl 8 3|AE
SHR(H2A, H2B, H3 , H4)2 z}zh 2701491
WA= =o] 9ot 7} s|AES N-gH wEE: 7
Sl e& s o wWof gt

MZ 5719 DNA 4717 5 7] B¢t
U 3]AE0] DNAQ} f-2j5ic), gyiao s ofg
M 22} 7137} DNA© H2ehs E o8 24
Q1 HAL TPdof|A] 22 Abgto| whAgic) )
&2, 53] 3|AF mepr} R4 W] 24
o] #ofgic,

n



ge| olejgh AldAlEe] 7 F-iol BHE] 9= DNAS 3¢
Al(nucleoid)2til sl YA Furo g o] A Gri(TH
7.5).

ZHAIZ JAA2] DNAE 3hte] AF ofFihidtxe Hof
A, zbollAl= oF 1.5x10° FEFLEolE H7PEeR Hof
ol 0|7 Aol ZolE ZbeHH HAH o] DNACIT
ojZ& dE 2 wjdstH 4 cm Zolof =], A= 259
4 v =xet, 222 o2 45709] A7 AAAlE aesiA]

5%

Zlo]c},
A A Zofl = DNAZ} -2 oFe] chiizla} Asha glot, of
2|3t DNA ¢} chjdo] B34S ¢4 4 (chromatin)o|etil 5}
3, ofe] Wo] Awdt 24 AASS AA 3 <ol ARt o
AR 2] A4 DNA EAof Wt Aol o] a8l 16.22
o Aslo] o}, thS U2 R Hojzr] Aef| o] 1S A
a1A F-5-alloF gt

AMAL NERAF7] B TR == Ao F3HT Hap)

-0
=
A

30 nm M

g FEHe&e s|AE we|7) A DNA 1
2|31 Gof ERjsh= FEH A we|e}t A
o224 o} thAe] DNA Ao dojdt} o}
Al WA 5]2~E Hle| o] dAo)A] Tofglict, $)
o} 742 AGRS 10 nm 571 #2712 HEA A
£o] 30 nm F712] 4 AR5 F45=%
gich 71719 #ofl= 30 nm A9 FEi7t AIsk
Al EABHARE, FEEleFe] o) Felo A
A zAe= Flof Jf|AE of2] =vto] got
ot

12| 22k =H21(300 nm MKF)

HAMEF(700 nm)

el o

= g

(1,400 nm)

S7| B

S AR, 30 nm Ag= chilAE AE o
A3 B2 (scaffold)ef] EoiA 12| 22 zojolo]
gt B 18 JeYE UE, o 25
300 nm Ag7t "o, SFo)e § 79 DNA
A a4t F554a, HI BAF B3 EA5h=
HoZ Helr}

AHEEE FAAe)A 1] BY¥ =gl A
S7HA] LA gL whio R mUSE A
34 A2 o gaEe =5 8t 9 1H
of| A HojF= ERAQl F7] GMAIE Thert
ANEHA slte] =& 700 nmelch, B4 4
A= A 7|9 9] 22 H9loll QA ==
g, o] DNA ZA 2}Fo] DT & EolZo]
1 Aasirhe 2S epdct,

Hied &bkt gx 339



kA

ofth(ad 12.7). AEF7]9] 7170l Fetalu|gor A
WS, dAFo] 8 Ao 24| 9= FE|2 Holiy] o]
© GAdo| iR SEo] gtk A ARG e Al
w270l wAshE, dMAe AUsE| T 2EEo] AT
g, 2= 21 $AL A9 37] A FA4go 2R B3t
oo 2% T 16.2)
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(b) BMHE A2AXoz FESH= 522 TM|7L 217| sol|M o=
HHE=X] 2 St 2t FMH= ZISe S8 HAS Axlstn U= AAY
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gARe] 2412 AAAZIT) d2njdo)Ay PAAEA A DR n]o]
o] A& A7},

Megjstat X[27152] DNA SHIE ARt Xlolds TElslo| M=

Blwalat

e 16.3

HAMiR|= CHIZISE MO| = DNA X2 7+dE[0] /ICH

¢« OREY A7 GAAE 4% A duide A 9 ¥
DNA BA12, dgAg 4t AN JUAE Tes 983
2 DNA, 8|2, 187 oh2 dide idse] ok, SlAES A
2 7Zlol= A, DNASH Zgslo] DNA 4] 7P 712 b9l
Q FEdesS FAUC) slaE G mele e T2 7
S04 FARSIA v o ol glr}, F71A]l AU Y
of olgf FEH oz F7] YA e S5 YAl €t ¢
A= 717] SofA] Aleke FAE sk ek 27100k e
@AM & 9 $3E] YAMRARNY), e 1R 555
o] rHelAEAR), oA FAAL a37] AN, A=
dutr o2 FHA} a7} dojudtt,

2i712] oA 7[cels AR B Feol ceiA 71&a1k

748 £ 7t

AE 13 XAl

wg fak Al AFE 7 g AtellA], 2R Ae
a, WA AlEojlA L}t g ujiey AEE FgAAs
& 4= 9ok
b, 92 £ HYF Al=7} HES goFt
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