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Diseases associated with cell proliferation, differentiation, and apoptosis dysregulation
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Diseases associated with cell proliferation
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. e FEEAEEE] (Control of cell cycle)
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1. 40 Hu 53 8 544 (Cell cycle self-control)

Cyclin. CDK, CDI
Oncogene, Tumor suppressor gene

Checkpoint of cell cycle. 7



Lo A7 B 28 FE

B Cyclin
Cyclin B1. Cyclin A. Cyclin E. Cyclin D,,D,,D,. FG,H, T,

100aaZi &cyclin box

1 _
LS S—— Sl
:1:: HH

CDK

CDK

PSTAIRE

el

% Cyclin box 45t 56k Cyclin/CDK

8




= A7 B9 28 FE P #
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Cyclin
Jil 312 4K 1]
Cyclin-COKE &Y L HAHKREH

Cyclins FfHXCDKs  4ifuFEH1EA MKREA &Y R
A CDK1, CDK2 S+G2, M pl07+E2F, p21, PCNA Rb ubiquitin
B(B1,B2) CDK1(cdc2) G2, M p21,PCNA Rb ubiquitin

C CDK8 G1 - - PEST

D(D1-3)  CDK4(2,5,6) G1 Rb,p21,p27,p15,p016,PCNA Rb PEST

E CDK?2 G1+G1, S pl07+E2F ,p21,PCNA Rb PEST

F - S - - -

G - G1 - - -

H CDK7 G1,S,G2, M - CDK1,4,6 .
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] CDKSZL{}‘J}"% (Cyclin dependent kinase)
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CDK /% (CDK activating kinase, CAK)
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Phosphorvlation State of CDK1 and the Activitv of Mitosis Promotina Factor

| — FaIEHE
nemiE—_o T mawm

_ Tl4 NIPF
CAK ‘%* T161

(fgfm& — e
CdC25 ‘ & Cdc25

Cyclin B
Cdkl —>  EH
T14Yl 5 MPF

U1: CDKLIKHE 5 Z Thrid FTyr15 5 B R AL A Tyr16 1K B FR AL -
AJEALTAL (CDK,Thridl) GERAL
AFHERAT (CDK, Thrid, Tyrls) LRtk CRAEFP80cdc25) 14



B T B9 28 e Y

[ CDK 5 AN eyclingh & i 4 1 428 21 it i 3 )
A CDK,5cyclin EQF/E.\, CDK,. CDK 5cyclin D« D,. D45
PRI, — iﬁ?%EzFﬁ%ﬁﬁzT —H3IG1Y
DNAG [ — 23Syl
A CDK, 5cyclin EFIAZ: 4 5 — it gt S
A CDK15cyclin A45& — J5 51G2 1

A CDK, 5cyclin B, %) (Maturation promoting factor, MPF) —» i1 /M 1]

15



B A5 59 28 FE P #Y

B CDI.
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W 20 it 5 B #F 5 (Checkpoint of cell cycle)
2 s N A7 AE IR AL —F i (Checkpoint)
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[ Check mechanism]

AP53:

DNA$), 40 i 5 IR Wb P53, _Eifi] p21Ce
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P53 and Mammalian DNA Checkpoint Control
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[ Mechanism]

P16 MKAJLK % ik | —JIIHICDK, Scyclin D454
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[ Mechanism]
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22 ARSI 5 A R

IR SRARMIR (%) ARG | MR SR (%) SR HLT
it 56 157, 248, 273 | Ri5 iR 30 AN 2
shlge 50 175, 245, 248, 273 | 4 45 249
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=p 41 AN E 1 1L 12 175. 248
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Bt 34 280 WAL 31 AN 2
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Diseases assocliated with cell differentiation

1. 5% (Concept)
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2. Mechanism of cell differentiation

(1) gifnekE (Determination) [FEFAEH
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3. Theregulation of cell differentiation
(1) FERKSF i

m House keeping genes (5700 ZAZEY])
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4. Cell differentiation and tumour
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(1) g4t (Pulmonary fibrosis)
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Diseases associated with cell apoptosis

. AMEAT %S (Apoptosis)
EN% ﬁf%ﬂfﬂﬂiﬁ@ﬁ%ﬁﬁﬁéﬁﬂﬂ@ NI AL TR e SR 40 i =30 20 T R
N WAET: (Programmed cell death, PCD)
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=, 4o A <@ it 4 54842 (Process & regulation of apoptosis)

(—) ‘mAA <& 24 (The process of apoptosis)
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() 41k, (General characteristics of cell apoptosis)

‘ 1.JEA245E (The morphologic characteristics of apoptosis)

® i T 2t i 7 ) ) 4 i o ik

® i i =54t (Blebbing)

Ol ffu i 4a. Hi2F (budding)

®1%[i 45 (Condensation ) . Yt )fiil%E (margination) ©\
® /| T-/MA& (Apoptosis body) -
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240 8%8 (The biochemical characteristics of apoptosis)

 EFT

(1) DNAFBbilr
G Z IR N U (endogenous nuclease)
W /INARTZERE X K 2 DNARK A 24,

B IME B (180~200bplffE 0
" IR R KRR 45 (ladder pattern)
m YR EAZ IR N V) B
Cazt/Mg2* 58 in A% 1 N U1 B 14
ZNnZ+HNHIAZ IR N V) B TR

(2) FEHRFE#
W T RO A AR

Caspase (cysteine—containing aspartate—specific protease) :
BT AR E AR, 14D (Caspase 1-14)
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Caspase

S AR IS
Caspase I¥# (Caspase-8, -9, -10) { S IR S Y Es
(Ced-3W.5 ) { N (Caspase -2, -3,-6,-7) (FL[El@ )

m 451
Pro-caspase: NH, K¥m&ifyld,, 20KDIVAE. 10KDIVA:

j(/J\E]Z%%/ET (R
caspasé‘ﬂﬂ{ CPUZRAA N E

mAE A e T
KT (WiBcl-2);

oA A ML PR B 1 B4 A, 3 S0 PR AR A
AEPH T LRI S W, (cascade) /KA SSTEPE R F1, A & SR1S Bl K Dh fig

AN R TR AT AL R iR caspase i b1 AN [F >
Death receptor pathway: H: 45 {t.caspase-8;

Mitochondrial pathway 4575 1t.caspase-9;

Endoplasmic reticulum stress pathway J: 4475 1k.caspase-12.

E 18. ICE BTHATET g (it 32
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(=) HEFET-#%% (Caspases-dependent pathway)

1. JET-s2 i (HhEED
WSET- 5%k ——TNFR. Fas. DR;. DR,. DR:%

IOl SN ACAA LS, AR A I TS S AR AR

W AL Fasifk
FSAL

SED - FADD — l
- T- <

[ ] Pro-caspase-8 |

Caspase-8
caspase-10 =
<« D> < )
Pro-caspase-3 Caspase-3

FADD (Fas-associated death domain) ; DD (death domain) ;

DED (death effector domain) ; (Death receptor, DR) . 44
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Ca2+
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AlF apoptosome
Pro-caspase-9
Caspase-9
v
Pro-Caspase-3 [ = >> Caspase-3 @
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3. Jitkcaspase-3 (FL[A]H &)

Pro-caspase-3
J\_}_( > caspase-9
CaSEase-3 ﬂ)
| | Pro-caspase-9

Pro-caspase-6 | :> Caspase-G

CDAZE Az N FEfiEDNA | = m
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(P9 JET-AHFE A (Influencing factors of apoptosis)

% SR (Inducers) M X1 2 (Inhibitors)

A= | B2, =R, iR, | A | IL-2. NGFZ:
BRON . N DU || B ACTH. 200, MEME

WA+ | B T zR . TNF He Zn2*, KL, PR
i EAARZ | HIV. HCV MR B I3 . EBV.

R, R PRI
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() BETR R AENE (Mechanism of cell apoptosis )

1. 4B

H ISR T HUA 5 A R Bl A 117, 18 AR

S FREAT, RO E RN RS . A LAY B
S L 1 5 F A T

[ Mechanism] HEp533& K. VHAEATP. AW Eg it 4t 3
WEAZIR NV, TEALTRSE, JB 3h 0T,

2. P
[ Mechanism] B35 s ki BFb, BOSEZR N PIRE. 1WEAL
TFEE, )3 s g T

D>

3. ZehiiAHif
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PR DR R T AL

TNF-a. $iCD;PifAk. TCDD%%

miE CaZt IMg2 K I A% R N V), B A DNAEE ;

aBOE A BN, (e My 280 T AR AR 2 AC R, AR
TP IMEIE

WIS S DA T, s 4 R A DI T R

BEATPZ 5T, R /MEZ HEZX, A TDNANYIEEY]
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(73) YRRET-ATEENLE] (The regulation of cell apoptosis)

QI EEE PSP
£ 2 M 0 T ) A e R A
Dhfie BN

R T2 3E A Bcl-2 Bel-X, . A1/Bfl-1. Bcl-w. Bcl-GHIMcl-15%

T T23E K] P53. Bax. Bad. Bak. Bid. Bim. Bik. Bok.

Bcl-B. Bcl-Xs. Krk. Mtd. Nip3. Nix. NoxaZf

Xl | c-myc. Belx
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m Bcl-2 (Bel-X)) Aedil & iAMPT H %, Cyt.c « AIFEETH|
m Bcl-26808 45 & FK TG Apaf-1, BHIKT X caspase-975ik,

m Bcl-28 By 7t

= A\
A

W8 %G %ﬁ}'

Caspase il il—

B - @D

BESE A LRI, AWm] J]i—ATP

AlF

apoptosome

N—H

Caspase-9 A Pro-caspase-9

_v J:L ]
Pro-Caspase-3 ==> Caspase-3 => 52
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2. p53FN (HEFERD
P53 PR 2 A P P TR A

LA PH T ML)

m P53i i 5Bel- 2 FAH B AR, N iMBcl-2[1 3Kk

m P531% SN T FE B AR (RRRTIZE T AR T .

m P53 FERA N T-HIAHICHEH (Bax. NOXA., PUMA) £k
, iR 41 it R CRE UM caspaseififh .

m P53i%5 FALT 52 fkFasK ik

m PS3FEMALT S AH e AL 1A B
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=, ABEAETRE 5EM (diseases associated with

apoptosis dyeregulation)

R AR IR

FH1T-A 2

Tl

ik AR SEYEMBRE . AU || K87

bt M. BRBUR . i

B iR 5

SE-BEE. 5 () [RERER
. 5 () &L IR E .
ISRV ES I

KE S| e REwmieiE. BE. AL 15k ||ICNS

FEAB. Bk SERML P
PRI« FIRTE B 9 A <5

RERG | REVEARIE. BRI, R
WIRPERTTR . IEARCIRIR R RS

Alsheimerjyi. Parkinson 7
MZE gt R AE . =P
MM R, BULNZSE. B2
(LRSS

v 2R ACRE S

R . AIDS
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1. AR T A0 A eg
m bel- 25 K # ik
i
8596 L HI IR A1 209655 18 1 BAH Ik [ ——» YL 44t l< 14:18) Sifir
bel-2 K] 52 1|1 g A DA 4 i 1~ 4251
\ o | L
W A —— I TR | «——Dbcl-23E K m R 1A
(A, e, . Ik, IR 117 ABCl-2 E K A )

m P53 Ak R B R AR

PSR E Y A e el (D v A A i
!
P53FRIE B BEAFAE G P —— I TR | —— P A
(50% L{_L: 2% L 17 APB3 57 i)
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i g 2 A
HBV 4% [fIHB, &t Caspase-3si il Yy, 5t & A= % UIHI oK o

m i RS A o
[ P i 41 B i (CMILD . Yok Bt (95 22)( Phijfhfk)
Ber-abl gl & 3 [
NF-«BiG 1L MR TR | 3Rk AN 42 p210 Ber-ablgs [ it
CML%%Eiﬁﬂ s e d 3 > Ji g R A

NI TINHIER T =5 R L, 725 R ) 7 A
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