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BEF${K (ionophore)

« EHKER/NDF, AIIBTVNEE, ZAMEVEN, B
MEREHSR S HE TSRS
« SHBE:
— AR BFEHMAE (mobile ion carrier) : MHFEEE
(valinomycin) BE—MHA=1NES IR EIERF 5
¥, BEIIKE R E 3R IEKT
— @EE B FHME (channel former) : 5 # & KA
(granmicidin) , RHR15MEKSEEM BB ERK,
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Valinomycin #ipgE%

IS a passive carrier for K+. @

Valinomycin

HiC CHy
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\” SRR /3

H<  CH3HL ™ CHa

L-valine D-hydroxy- D-valine L-lactic
1sovalenic acid acid
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Valinomycin

‘e
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.

Hydrophobic

Whereas the interior of the valinomycin-K* complex is
polar, the surface of the complex is hydrophobic.

This allows valinomycin to enter the lipid core of the bilayer,
to solublilize K* within this hydrophobic milieu.
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AT BRA

e formyl-L-X-Gly-L-Ala-D-Leu-L-Ala-D-Val-L-Val-D-Val-L-

Trp-D-Leu-L-Y-D-Leu-L-Trp-D-Leu-L-Trp-ethanolamine

« X and Y depend upon the gramicidin molecule ZE2fz

the alternating D and L of the amino acids: this is vital to the formation
of the B -helix
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HigZ&EH (channel protein)
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(A) voltage- (B) ligand-gated (C) ligand-gated (D) stress-
gated (extracellular (intracellular activated
ligand) ligand)
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Resting Voltage-gated Ligand-gated Signal-gated
channel— channel—opens channel—opens channel—
always open (transiently) inresponse  ~~"O"""Gpensor
in response to to a specific closes in
change in the extracellular response to
membrane signal a specific
potential intracellular
molecule
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K* channel
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2003, EERFERMABFMZEL, BEXZHA
JRIKIEE, BFRESHININEBMRIKE N RLFEE

Peter Agre Roderick MacKinnon
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IKIBIE

K BUEE A LIRENERRIL, ABEMNE LB KIEIE.
1991 Agre LM E—1 7KiBEEHCHIP28 (CHannel-
forming Integral Protein 28). fB{%CHIP2SEIMRNAE
NIEMRERY P ELEMRRP, EIREHEAD, P E20pHIR
BhKk, 5 SRR . HAERYXFH IR KT R = #HHe?
ISR

HEIEAXMABRPEAMWLLEERZ VE11#, #HwmA
HAKiBEER (Aquaporin, AQP) .

AQP mainly located on cell membrane of RBC and

kidney cells
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B E#E (electrochemical gradient)

R FEEEREREANEEEE—1EBIEA (electrogenesis),
BN EERBERE, FRERMEREMLE; FZERMUSE
FIREMARREMAEpHEEE (ApH), XEAMEBEESIRABRNL
ZHAE (electrochemical gradient) . Zefii A BE M 8 1L =
HBEREN, BEBEKRFEsH (proton-motive
force,Ap), REFGEMZHRIAIET L FEEFRE
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Four types of ATP-powered pumps

Exterior

P

Cytosol

ATP-binding /

region

P-class pump
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Gl |\ e ATP-binding
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F- and V-class pump ABC superfamily
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1. P-type: FIAATPE#ERY ZEHWRIILTRERR
¥, MEYHEMEEEMHER. S1YE REABBH-KR
(i BER)

2 . V-type : proton pumps . transport protons
against gradient.fFfEF &3/ (vacuole) BELE, 7K
FRATPF=HgE 2, BEXRXEBEHERL.

3. F-type: proton pumps. RHIFETEMBEIRE
¥, FIRRFIHBESHATP, (ITFL&HARNEFHFIK
L EKIE E. (FIFO-ATPase)
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Na™-K*ATP Pump

) Low-affinity High-affinity
MNa -binding sites  K*-binding site

\-l ol e //
‘!L ?E2+ =+
[ R |

B Cm

f 4
High-affinity Low-affinity
Na'-binding K'-binding ATP  ADP E1 —> E2
site sites Binding of ATP, conformational
phosphorylation change, outward
Binding of 2 Na* ions of aspartate transport of Na*
R 2R H
i;k Yy
E2 == E2
% i A AA
P A A
Dissociation Hydrolysis EZ2 — E1 Dissociation
of Na*, of aspartyl conformational of K*ions
binding of K* phosphate change, inward

-
www . kaoyancas . net transport of K
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EFAEBENERI— P RERZEEL, SBWRE
£, FrAXZEE R HP-type.

Na*-K*3RE91E R :
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FEMYIRENaC!) FERFMBA IR HEZTEER. 5
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4, AEm&SaY EeFE )

HEF{ENa S K R Z0 B R EREE ;
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o VEIRRFIR: #FEFEH+RIEIEPASEE{(LPIE
K, T%/T::-EJJ%Qﬂiﬂﬂlﬁﬁ'&%ﬂﬁfﬂﬁwfmﬂﬂﬁ}ﬂﬂﬁ
£, HIjge 4R RE R P EpHFZH A ss A
H’JE&'TE (pH 5.0) .
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FRIRFR

(F,F,—ATPase, H+ — ATPHE) : IFET&AIKIR. 18
MEBRBIRNZHAERIR L, UHRBMAR K
I IRER H+IR B EIES), BMEEE
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ABC %%izg%(P-glycoprotein)

- ABC%:iZ8% (ABC transporter) ZRZWTHE, BT
—PMEAMNEBRE, STBRHESBA RS EERSTRIATP

i

[ ]
TN

#Z£&X (ATP binding cassette) , MBABCIEIEEE.

F—MABCs, i ey Rt iz —fo — LK, A RRGEIEES
AiEEEF. SR, &%

B, ZHE. 2. EEEH

R. ABCH:IZZR XA EILAETNERIBRRERE Z B,
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Mammalian MDR1 protein

Transmembrane
o helix

N R W e N SR N R N (ST S M (RS S R M S .

Exterinr|_| | . I_Il_l I_I

|
— — [ E— — — (—

C'ﬂnsnll | L J L o

ATP binding ATP binding

E— AN WEZARBBCEZREREZANMEER
(multidrug resistance protein, MDR) , #)40%58 & BYJE 4R
NizERH B EFRIE. ABCHIESHESHERERANAMBIIER XK.
ABC 3% i= 8% is an ATP-dependent efflux pump with broad
substrate specificity. It likely evolved as a defense mechanism

against harmfulmpa%%rc\agen ¢
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i EEH cotransport
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GElEthE (symport)
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A B AR R IR EFEENa HIEN . F
B, FLERRBIFREEHRIZA.
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ATP-powered pumps lon channels
(109—103 ions/s) (10°—108 ions/s)
Exterior T
=
&
el
C 1 .
ytoso Closed
ATP ADP + P, Open
Transporters
(102—10% molecules/s)
- Glu*®
e 4 A Wy "‘_ =
."Ilf. f \\\ I\l.\
.fll ;"F \\ \’\
lll.-" I.lf "\\_ ‘-,"
"v.l 1""—\1 \"1'".
Uniporter Symporter Antiporter
A | | B |
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BT REEEENRE R IE

XM EEHEHE FREGECFRGEENR
IXZRY, AHEiHFELRAIIEEE (ATP) .

M, M ERMAREIEEANEERENER
A AZ A S AR E HINa IR 3
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Glucose is absorbed by symport

apical -
RERLRES \Jlucoses Gk Turmen of gut Een
glucose-Na® | t1gnt
symport junction
lateral intestinal
surface T epithelium
high
passiveglucose. B R R ) | 000000000 S
Wi port
basal —
surface
exiracallular
C flwid
— LO%
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R tE (antiport)
MRBRENNA M5B FERNARER, Ma1)4 % &@igNat/H
e EE B K EH LT HREARPHE. 8 —#ilH 2
Na*BR Zf B9C1-—HCO, 32 #, BINa*5HCO, BN (EFEECI-FOHBY SN,

FETAMMmERE EMHEIER.

EmMABEEL (Glycophorin) —H# LI MBKIRER, EHEPAGE
BN TFE=FFMER. F3EQELHREFSERS, 4
AOMREER25%. BTH3EBEGHAEFIZEgE, TS
ERNHERA IAEFRE" . ERERF#I2~14%, Blt, 22—

MEXERES

¢ Usually antiporters exhibit "ping pong" kinetics.
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REER

: EERBIMAMENERAER (BER)
BN R B HF AR TR
R 4ER (pinocytosis)

EWE{EA (phagocytosis)
ZENSFHBREER
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REER1E R

e BEYA F0

R BIpEEEN (EfE
EERFERHEE;
MigE R (8% =) clathrin 180K,

www . kaoyancas .net



www . kaoyancas . net

KEHABEAR: BirARARERE
(-196C)i% %, HZHEIMT, FHHAREK
7tiE, JARAIMLZERESREFEKRS
RIS E Rk g, RMEE—LEE
95 S 25 L 3K
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ZECES=

* MKZFRBZIFEARBER NS SEHRPNENKRBEES AR
ARG . BRWHS iR, ZIVEERFFEMER
R, EAEREHIEMHMNENEED, Er—MSERE
RIF4RER.

- MigEREH=FBE XK (Ei) =5/ EE (i)
ERB=ZHERESH. A=MERAE/NERIFREHTIK
LS NARRNERRGH, S aRRIMNREFK
TERNESERNE.
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AR 1E R FEIE1E A B9 X 5

B 1iE )
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REBMKXN EHEHAN R & A2 AL

RRTRIER | @& | /T 150nm HEZRERE MigEBMESRES

HFEIER | KEHRL | XTF250nm SIENTESHE | MeMEe8ER

Shxaidiz
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o] & By 4%

Biexgkim T — 1M RUMIRIBFF— 1 EXR
Dﬂfﬂiﬂﬂﬁ’l,nn O £ A /=2 Eh 5P £} 0 i A R T SR AY »
AFEIRRINE. XL = = A M o H A AR
MNERE. Ba, XESHFENNHEEAREA
RE % 7 N\ O B3 2 R R e 7
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19644F, M KEMThomas RothFiKeith PorterfRi& T
B RIFRIDPEFHNIFFHAERI R sEROMLIR . BRI EERIE
P EF LA AR IRIRIE AT R, EIEBHABRREAITE EIERA
fl, BEEXRIEAIGIC. XEQF., BHFEEFRERMME
R . EENNAREAH —EHEENREMBE.

RothfAPorterRENEER EHIFAI MR MES#H /NS
(coated pits) HURRRYINRE, FRIEAB#H/VE (coated
vesicles) MRA. XEHH/NORBEEENRER, — 15
F—1EE, FREINEHELX.
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HRRAEH/NESMER N ESZHRITSHREER
ROaFESMRRANZARES, B3RS/ SHENA
A, IREMAZENTSHIREER.

BH/E: AHRRERESRNERRRFFILEML,
ZEM AR AL fE, EERMNARRREET —BS

BH/NEHVBSEHEM, L
BE#HNE: HEZ450~250nmz 8],

ERRBEHE, WHRABHENE. EH/INEHAMIED

Fﬁ]lj\ 55512?1jbi}£/fﬂz<a
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A& R 2 B B AL

£
coated f F

_.

naked transport
vasicle

CYTOS0L

g
-

cargo maolecules
COAT ASSEMBLY BUD VESICLE
AND CARGO SELECTION FORMATION FORMATION UNCOATING

SR/ NENTRRIIEE R TR EE
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- KEEREER (LDL) :
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2H By x+f BB [ B2 Y 3R BX

B5E

- FFEAREA & BB [E &2 — M & —~LDL—~ 2R LA 4

ERREESMA,
£4922nm, TRIIZLEHE KXZ91500

BEaF, ENSEMRESHAEREER, MNEE
FREEREER, —MHFEEARERERER
28 B 4 R R
BBEERT { SRKEEHE
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. & 33 ey I8y B =
1. BIESS
=2, = 0 i
‘ £ ) RSk
e LDLF{RE—Hh ﬁ ;’} 01 ﬁ g4 o
ya L3 p) O + 4
g*}l ﬁbgi E ’ Ea NH: P {""h"'{

8391 & B lik4H / N3,

B 2 ECFRIIL
R 36T @ sk
EH, HTEY

115kD., H A F# -
R [E B X di o > G

B, BREAR ——
WEFRITIAE y)
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Ik £ M ABBREEE %

(familial hypercholesterolemia FH)

GERBHMEEEBUREERE (FHE{IE Ecodes for
LDLR) SESB™HEMIMEEEERE. (EEFEAAN
200mg/d|, TFHA800mg/dI) , XF#hiEE F 52 8H BT 5 bk

(BIRKIBEERENL) , HEBREERE20S ZIFE T 0w -
EEE, LB ANEXMBREERE. MA, B
e AT LLGETr.  (1dL=0.1L)
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- JRELIEE:

LR EREER, A SESRLDLEK, FIFEZAREE T
RIRESF U —F#HDERX, IDLSEZBRERH/NERSES, 55
BHRPMEFMERAME, SHEREE, EAMEE, EREH/NE. 8
HWNVBRRRERE, RAXHNE, SHEARRS, RBEXERA
FME. ABFNMREARABRIREPENERL, (EXKSLDLAE
&, FEERNE. REZENEGEEEARRNEHNER, B
RFIH; MEBLOLEY NN SREEARRS, ERERIEAEMR, LDL
EHAESEAFEMEEREMMERR. MRARANEEEREMNEEST
®, XB, BEERZRENATHIHILOLEZ (KA S AL, ZARR{F 1L A8 E & RO R EX .
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ZIRT SHILDLEBREIEFE

LDL LDL receptors plasma membrane

RETURN OF LDL
RECEPTORS TO

UNCOATING racycling endosome PLASMA

F | MEMEBRANE
“u,
coated
vesicle @

\ Y BUDDING
FUSION WITH @. OFF OF

A—""  VESICLES
»

early endosome

froe
cholesteral

g .. hydralytic
www . kaoyancas=net BRZYMes
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pErt{EA

B4 B i 4 Be R RS GE HH 2l e Ry 3R

fE'll

A R B RNE i1 (constitutive exocytosis pathway )

HE A BT — 5 /R EK— i —~ i B sR |

i

SEVRENE{ER (regulated excocytosis) 4L B9 54
Ba 5 W =) —~ S FE L By 3 b 4B BE — #B R BY 3
=ESRH 2
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EXTRACELLULAR SPACE

newly synthesized

soluble proteins CYTOSOL
for constitutive newly synthesized plasma
secretion membrana lipids

4 / CONSTITUTIVE

—i \ SECRETORY
unragulated \' “ ’ PATHWAY
membrana
fusion

_ plasma membrana
newly synthesized plasma
meambrana protain
JR signal such as
~ hormone
- or
P -— neurctransmitter
network P
intracellular
signaling patiwway
REGULATED
—— \ o SECRETORY
requlated FRVIHIAY

Golgi apparatus

. mambrana
s“'.ﬂmw vesicle fusion
stonng secretory

proteing
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e 17814 TrontanafE & MR X & TN ZH X
e 18314, BrownfEEYIHR LI T A%

o Ki/: 1 4um, P10 um. BLIZR LSRG EZ
BRI, IEEZAAENP~0.5, 4SHEIZARENPD0.5, TE
2 BENP<O. 5.,

Vn
Vc-Vn

NP=
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AR AR (AR ) RS 22 BREA AR (53 3C

fE: HAmn

AR, REMEYIAREEYIAS .

HE: BE—1, RBRHEFMIHAR (0 . A
B, (CALZEAR (1-2) . REEZHAR (67500 . B RRALLE

2 (=

PERLA 4Ry IFEM =+, FEZRD, K&

AIEEHE ) -

S OBBIR. Q%(C. O%ER. OFER.

OTE.

IhgE: QOiEfk. @&%EF QiR
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Nucleus structure

Hetero- #
chromatin

Hoechst 33324 staining

4'-6-Diamidino-2-phenylindole (DAPI) staining
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% #BR (nuclear envelope)
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BB EN RIRG

e ¥IR: QMNP Cinner nuclear membrane)
@4%Mi%BE (outer nuclear membrane) @#JE
B? (perinuclear space)

o SMEIE: ARME—ERS, BaRmEMBZEEE.

o #%FBIBR: 3£20740nm, S5ARMBZHEE.

s RAR: MNTRZHENANFTEOFLEMLE, A%
FiziR, FE5ERBREZEEREE.

Al

3
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The nuclear envelope

nuclear
envelope

nuclear
pore

ZZF = lamina

condensed
chromatin

witURABYEncas . net Tum
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BRABBRZSR (amin) B, #%ARK—ZdhEHF
4, 9HA. BBEL, {EM:
1. REFHBES:

2. S5 aRAZNER: ZTBREMRSHNE
I BRI T, EEEAZP, RARRETRE
R (REaER) E%BBEEAs. ERHISER
B, ZAEHBERNE, HIEREK. EhBREIZAMKS
IR RINBES, ABUSTRRERYT. E9HRE,
RARREMBRICERAE, TS TRIENEE.
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Lamins

O aQ

e
- - B ., Lo AUt A
c & &

Lamin tetramer

A T T T M
bR - R -
LS A T A Ra e

C

Phosphorylated @)
lamin dimars .ﬁ
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I
Integral protein Cytoplasm

Ribosome
-

Quter membrana

9 Inner membrane
Muclear

% pore -:?mplex

Lamina

ETJ!‘FI:Tlllﬁ ALEs b 3
..-.'r_l1 W '-"il-i.
b i

s NS
Pl S
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ZIL RV Bz HiREE

« ZFLHZELVSOMARRZERRK (nucleoporin) #3
K, MRAZFLE ST (nuclear pore complex,
NPC) .

o —REMEELZI4M BRI E 3000 M % FL
o MEEtZESIIERMEPZILABRS, RZ2KD.

« HEIETMUE, HILRERESI/I\ A, ME—HK
INAEHEWafish-trap.

lulu

y “—
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The Nuclear Pore

(b} Cwﬂplasmm filament

Central plug
Cytoplasmic ring
Spoke
Quter nuclear
membranﬂ

’ G Muclear
i envelope

\\ \ Inner nuclear

Nuclear membrane
ring

— Basket > Muclear basket
filament

—— Terminal
ring Y.
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Cytoplasmic particles (cytoplasmic face)

2 7 ; .;_. . ¥ .::___—-_.:-i. _. . . 2 v 1.-.'- ._ .- "
9 £ 4 . F r o w
r o i T s T - L
, = o L B t Eoss > c
3 L5 meq SR g A
From M. W. Goldberg and T. 0. Allen, J. Cell Biol. 1181431,

1982 by copyright isgion of the Rockefaller Univarsity Fross.
e R e e S W g
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Basket inner complex (nuclear face)

From M. o Goldberg and T. D. Allen, J. Gall Biol. 119:1431, s WA
wEeﬁmslmQMQ Rockefallar Unwars Pra*as. Gl o LT
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B ALMEBRSESFIAX

« #ZEN{ES (nuclear localization signal,
NLS) : s|REHRHFNARZB—EESFI. Z&
Aimportin, NLSXEZEMEBRITHFHRENX, THH

\'l'

MNeT#E. —PKKKRKV—
- #ZHiH{EE (nuclear export signal, NES) , 3|54
ERMm B MEZ, ZiAexportin, IXXLXXLLXL

3, W EYME SRR
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Process of Nuclear Import

(a)

Capyright 1999 John Wiley and Sons, Inc. All rights reserved.
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M9 domain (the C-terminal 38-residue NLS of hnRNP Al)

P Mg

CVQ

|IT'I['.‘JDI'1ZII"I Transportin
CYTOPLASM

Ner Gl



http://cubic.bioc.columbia.edu/papers/2000_nls/fig1.gif
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Colloidal gold labeled Nucleoplasmin were transported
Into nucleus.
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2RV

fgmﬂgo

W. FlemmingiZiChromatin &R

=, Hofmeister &I FRSFRER/NEF

Waldeyerigt
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BRI FEK
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¢ zﬂﬁi: DNA\ z é

AN

1. JEHEE
o Eufl: 1:1:(1-1.5):0.05.

HERNA

A
J
=
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B R A R 2

1869 MiescheriB T8 XX T{EH M EM
JREARET, ZIMT AT HERFiihiaimniimiEd,

R B ARz B AR 2 T It

J& (Nuclein)”

1879 KosselZH10ERME N, BEE
MARRIARERS: AT, C F0 G;

18894F AltmanZiUE: %R Eﬁl%?’] %R

O 2 A

=

]

, WA %

et Ak

JL

BLINRE ZFR N &ER” 5EE

wlu

J

.
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B R A R 2

19094 Levene AINEXERIAXER S B %HE
1930 Levene AIaIMERIZERS B —Fb
FRRIRIE — —RE%EE ST 1 EIREE
= EYRER S =R, iﬂ%?ﬁ&@ﬂ%’ﬁwﬁo iX
MEREAS—BEELEZ]19384F, XBTA ERRNA
FADNARY X 5. Leveneirig iy T%BRAY 1EES —
ZE (RLE) — B B IREH, R TDONAS
F RSt a8, F7E1935F R " Mi%E ",
M%ﬁnﬁﬁﬁﬂg E—HR.

A
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BRI R AR 2

19504 Chargaff,EFfAHotchkiss,R.D. 3
=TI FA S HT TONARYZE R A 4, 1B

k

Al=[T],

19534F Watson, Crick#g:

MREGER,

helix), JLE2MRRE T F1&

[G]=[C], [A+G]=[C+T]

1957 Meselsnhe & Stahl %,

ADNARYXER £ [l 15 Y
f2th 7 DNARI W R hE = 2L (Dou

nle

)

= Hll =S
%1‘%1’%5@.%'0

*, ER

~PR B B W (R
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BRI R AR 2

19584F Kornberg5Z|S4iE /) DNA
polymerase, XFEgFHZE—1=HRDNA,

1960 CairnsZE 1% & B AIZHEDNAR B iR HR
FH7T T,

19705 &I —/ DNABRHITEAVIES

19724F DNAEHIZABRIEIL

19784 YW i S DNAT FRsE B 2R 3T .

1990F AREFEHITRIEHE.
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4TS SR A B MIX e L =,

ok 3 B 3t (¥ & H i 3k #H [ %
MS 20 4 3.6 kb 4 | BEMEIHEAR 20 Mbp 6.000
Qp 4.2 kb 3 | EEFEEN 47 Mbp 7.000
SV40 5.2 kbp 8 | FERFER 100 Mbp 19,100 '
o X174 5.4 kbp 2 | #@EIT 7O Mbp 25,500 '
TMY 6.4 kb 4 | ACH(HIRR) 74. 8 Mbp 4602266616
HIv 9.3 kb 10 | FEag 165 Mbp 13,000 '
A2 35.9 kbp 11 | MEM 400 Mbp 70,000
MRS T % 48 Skbp 50 | H|EM 1.9 Gbp 70,000 '
TARE B 169 kbp 300 | STk 2.9 Gbp 70.000
B 4.64 Mbp 4288 | DR 3.3 Gbp 70,000
e 13.5 Mbp 5885 | A 3.3 Gbp ueoe 34,000 '

2008:E12 5263 32
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bp = base pair(s)—one bp corresponds to
circa 3.4 A of length along the strand

kb (= kbp) = kilo base pairs = 1,000 bp
Mb = mega base pairs = 1,000,000 bp
Gb = giga base pairs = 1,000,000,000 bp
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Genotype to Phenotype

2 B % 2 A fo

Genome Transcriptome Proteome
; sy Modified Phenot
Genes wempe  mMRNAS == Proteins : Prakeifs # enotype
(2x10%) (> 10) (>109 (>107) |
Transcription Translation Cellular Enzymatic
processing reactions
Metabolome
Metabolites
(3%10%)
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130bp; -%-{nﬁgkg

FHREFENEHEEERFID

FF31;

A
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DNA

¢H50 5 -1007# N (RACEE

ERESREMNKEAREIT 6bp .
o 3F#I{&: (OB-DNA. @Z-DNA. ®A-DNA.

o IFMEKXITE:

—~ OB T EHI5% (ARS), EDNAE SIS,
_ @QEZHIFES (CEN) , & o TEDNA.
— @imhL 5 (TEL) .
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Three key regions of a chromosome

Telomere

Centromere

stude eader.com

Autonomous
Replicating Origin

Metaphase Chromosome
2 ldentical Sister Chromatids
www . kaoyancastnet! At Centromere
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Three DNA conformations

www . kaoyancas . net



www . kaoyancas . net

A B VA
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1. A-DNAE X%, S EETEEEEH0. 256nm, TEMZER
1133 FEE, 12EE-42. 8nm: B-DNARSELEEEE 40. 338nm, & E[4Z
FEB 10X E, Y2143, 4nm.

2. CFIGZ 8]z ElE P IR S #ERIITE A G, A-DNAZCI'7E
K, B-DNARC2'ZER .

3. B-DNARE, /JVARYRERAZ—HE), REXWHI:
A-DNAKAZTE . TR, /aTEE., T,

4, 7-DNARE-TEBR T HEMERZEZ"FH, HFELFIZEN
%

5. Z-DNARXB-DNAZHTEFRE, 1RAEE1ZH1. 8nm, BNWET
[ 0 & =20. 37nm, B 212X A, 1ZEEH4. 5nm.

6. Z-DNAREC3'7E N 5A-DNAtE[E]
7. Z-DNAMXBE—% /NG, HEOR, S 8RS BREEE,

7— DNAEl’Jﬁ,ﬁkEDNAiéﬁJ:HmﬂEH"’ﬁﬂzﬂm > B HEFIER AR BY
Lt ZNCGCGCGCGE) & CACACACA
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JLFHDNASH EL AU 4 .

B-DNA: SRS TZAMH; 92%HXEE
A-DNA: HFIBHE; 15%E3RE; £BRE
T% RdsRNA. DNA-RNA
Z-DNA: AIEM. EFiZhE; BIE. B

Z; Am>dC (Poly(dG-m5dC)is known
to convert from aright- to a left-hand helix) ;

S5ERFEPIER XK

T
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‘HEEH

o
I

J

¥l ¢BZER (core histone) : H2A. H2B.
JEHZER (linker histone) : H

. G54 BERT, LHEHA

SIEEEfT, 2Arg, Lys, BWMEER, 58, 94

H3. H4;

ZOEEEHEKFLEFNEERAIRY, TRk ERfEArg S ikiEg —
=i L,

BB 22 (8) B95% B {E R (EDNASY> FLE SR {ELH TR
Biz/ME, BERE B K=ArgfiLys, AH4EE
(&R AYERAL .

- H1Z#, BEBIE (genus) FILALR4FF1%.
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ERELEFZHMN, HEEKREHG0-70%
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JEHER

PR XRELAR. Ak, HHEM.
Jig% |

BN M E A ERIHITE R, ¢HE
|$5 53 BIDNAIFS, IHAEE S ESEBINE FHE.

aksn o
HETA 7

LIgE:

F5BIDNA$TE; 1hHBIDNAE &I 87

g~

www . kaoyancas . net
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%@. JIE(J?IE*,Q

AR — N AREZ P B 233 a0k, E&LEREIDNA
WIZhEE MBI, Fi4cH5cm, KN EIEDNAEL
FK291.7 © 2. 0m.
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MDNAZI & {4

#¥/MEK (nucleosome) : —MEBETKRIRGEH, B2 OER
FIELERDNATR ER 4R Ry, @IS (LR AT,

— OF M IMEBR I B IEL4200bpAYDNA. —MAE B #ZIL
FA—IH1:

— @HH2A. H2B. H3. HAZFE S FRARI\BIE, %
'L‘ﬁ*ﬁ:

—@DNAQ‘?UE::ﬂ?ﬁﬁfﬁT*ﬁ'D%h%ﬁa £5[E80bp,
1. 750, Z146bp, WimtEH1SIS

— @B BRLZ 18— ExGOprI’JL:Z

www . kaoyancas . net
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Nucleosomes

Linker DNA

H1 Linker DNA
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{E} * Bt ﬂ,
rilum
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'? Jﬂ-lgﬁ;?ﬁd'ﬁ* Tl- .,‘ '?}_i",:{lti:l E.\#"?H:F !|,|'=». '\.-"',T:é'i!:j;!':l__.;g;é’ l.;i:'l' H .% '1.'.‘ 1%‘(.._'_.;1 '
; f-lf"-'

j i @ P.\..}; "ﬁ} g Fh e Iﬁi‘ h-‘ -.r:l’ H"l
!E.#._t; Feoin . w:f:: ”+‘!+=-'~* ;;,_,4: ah;-w I?_ .,5-:1" et g 1,-
'ﬁfﬂ‘; '?'Wﬁ ,:"i At L ;rf;"l.'?;.:'i*'r:?.tf{f?m-,v pox 11‘51 E-r% "','.I'*Eﬁh‘m: .,p&""’i‘."
I_I
50 nm
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1 X
DMA double halix
| Nucleosome
! W
~ — - :
Histones -- Histona H1
attaching
{2} Nucleosomes
(“beads on a string™)

™
|l1
i

l. Ll ll LG
Hm =’,: i : 'L;ul

Bl =
-.I'F_-'..d"_—!" ,._-rl-r l|l:

!u rﬂ: o R Hc
u‘ jl.ll lhl:-l!“‘_ml

4 L'H'-‘
(b} 30-nm
chromatin fiber
(e} Looped
domains

| '\-I--| __r\L
79 e
IU !‘_\-:-;.f"-.‘._.il

www . kaoyancas . net

£1599 Addkson WWesley Longman, nc

11 nm
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Metaphasa
chromoscme

Condensed scaffold- 7 L.
associated chromatin |-

ED
700 mm
Imterphase: I
extended i
scaffold- £ & 3
associatad !
chromatin A
~ Chromosome
B _.--"'"'_'_fr' scaffold T
300 mm
scaffold matrix atiachment site E:Lb_M I
(i) hisione modification ormatrix  (e.g. DNA topoisomerase) T
(i) topoisomerase action , ‘-._. k2
)
Y.
(%4
20-nm |
chromatin 30 nm
fibar of
packead ., _‘L
nucleocsomes o
"Boads-
on-a-string”
form of

chromatin

Short

5 ™
ro BNANNELNNELNNAN S
www . kaoyancas . nefa doubie &
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Chromatin Packing

short region af
OMA double helix

"beads-on-a-string”

form of chromatin

Z0-nm chromatin
fiber of packed
nucleosomes

sectiaon af
chromosorme in an
extended farm

condensed section
of chramosame

entire
mitotic
chromosorme

PRy 3
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BRRARMNELARE

=1

B HRfzZ R E R 5 AR EBR (heterochromatin) #0

4R (enchromatin) « B RAYES:

OE EHZ P T B4R, BEFREE. BREHBHEE.

QEMMMEHPRMABES] . BEb4 (RERBMK) .

@9 AMIE: £ (1BE) BFEK (constitutive
heterochromatin) . 1% (Thgg) FLERK

(facultative heterochromatin)
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DNAZK FRYIBE: —EZE

=R FiEER—MEN, EEE:

EREX. 18, EEH. FELEZERN

EEEX: HalARX#H
4. NSimd, BF
SEER, mMIRZHEEZ S

MAMERPRHBERUINK, FARFEGEENE. SFE

AT AREEZERERRFHEZ
AEEEMARZPERFNEZER
ﬁﬂ%%?—“lﬁgx ?"F?"“_ZJJ

MEBEZMEMBIKR, ATEITHRMAMLBE.
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Nkt (Pseudococcus nipae) (2n=10) ZEIK
MR B R E XA FR BRI FRERIL,

ERTERNEEX, 2ARE

KE

FARRISF B,

F|2%MZ (dosage conpensation)

i3 B R Ly hees SR N0 B Sy
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S {Ri% (Lyon hypothesis)

O RIMER—NETERIXE K, KFENEEMR
FrRAEE W (yonization) ;

EREE S, EHEMEEEPRBEICERERE
FE— I XEBEEZIHEERNEI6K (ZI5001E
JEFI5000-6000, HENTFEEER) KiFE;
AEXRBAEPR—F KB 2MEYLAY;
XgahRiEFR, MpRBESHERRNTER,
It SR BIRER R K IERY;

A SE YA BRI R B SR SRR X BRI SRR E .

www . kaoyancas . net
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o BIK/JMK (barr body) .
W 4 e FL 20 49 48 B Hp —
FREGRLRIXRBIK,

- AREERREBI16 XKLL
fa, HIMEBR/IME,
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(2) EEY1E: RHEFLEEENENRGLE—HXKSEMYI
. EFERABREERAAFEXENER~YLIBERE KA
BENEE, BRERFRHRERN—FAX. . JEMITLERY I
B RE rRNAE F 9500704 M, FERE S S Ia0H%
B, INMERAFRRERES, BIWNEHERIE NELH /52008
A, 181400015, LUREIPRAAEIFIEAGEHEI SR KEE
BRMEE. 2EREBEN—MARN.
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3) EFEH: —1EE
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Light chain

BT EEREHTH [
W5 R TRIER A, | LM
MRS, XML |
MAOEEEHR. W DR | T
TRk EESHWERBIFTRIZ: | [vione
g9 FHIBGETER MV, L v
CXEMmEEJIXARKR, MAVE

NERFEBRIMAE  —RIREIER) . & RIETkE
BiE) &8 7 ht,
HEEAZXFRIEREE—R, MNMmERIETKE

A
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DNARE{Y

DNAERE (L (Methylation of DNA) ZADNA{L 2 & &h ) —FET
3N, BEEAUEDNAFFIRIAIRT, MBI EERR.

(4) DNAR B BR—MEEMNERAB RN IREEIIE, S5FE
FEZMEEEERIRAET. R, FEREW. XEBEX
im~ FAENTAREBHRIEES. AXEEEZGRIBFNS
HE, #MKEZMARKRELZIEDNARELFFERX.
X 33 Lk s B AT ST IR 4 T XTDNAER B4k A & Bt R iR (518
IFER BIIEF Mz TE P RERBFTIAIR.

o
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DNABY B E 44

N H, NH,

S H,C
5 3 N
6 i 2 B2k )
N N
| |
e e 5- 7 3 B
NH: X HN_CH;
NF N S r
L\ > 3 AL K | )
N | P|-r
o o)
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DNA EHE 1k

o FriEDNAE E{L 2I57EDNAR E(LEREERIIERAT, LIS-BR

AT S ER (SAM) b R E(R{K, FEREREAHCPG#Z%HERRY

EMEIES B M ES— 1 REER. EEHEY

B, CpG#ZHBELEONA FREURERNFTENS.

CpGE REFE, AMTGEFEAPEESCpGRI—EIDNA F1
HACpGH (CpGisland) , B&EIKEEIkb~2kb £ H&-
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