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5%,
Y f P8 T 4 45 93 T (apoptosis) « 4 FE (necrosis)« £E T (pyroptosis) 2 £ Ff JE
3o b s2 O 4% 0 40 M SE T 9l AR 8RR F MR 40 B AE T (programmed cell death,
PCD), TANZ A AL TR I R TRt T AR . AR
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0 B TR AR AR A AR A T R R AR (R E S TR R 4 i 2 Bl
ARPFET T S MBS A MRS TR, E 3B R R B R OR
P, BN IR A MERTR R ARGAE. TEX I AR, ZHRE
VR BRI N TR T M, IR E VR B AR A I R, A T E
RIEPL, XA . SR P IARE BT, B —RIES
A 2H A . AT B R T P 3 R A AR A R R e L T R T 22
R AN (Annexin V Je M) JE K241 DNA F BUAL(DNA fragmentation) (B[l 7=
4= DNA ladder Jf H TUNEL 4eafH ). o Be s ' G (ot 240 i i e 24 sl sl s vk
Y. Caspase 3 Z5BIE . LRI HLAT FRE. AN 3R ¢ MZRRLIA PR 2

SRFE S AR R e AN AR A2 38K 05 377 AR I — FB AR AR RS . B34
FAET:, G B BAL 2 MR I T R 3 R S IR R AR T LS S04 IR
Bt SRILANARA B E G =, SO MK, AiRaR R E R, R
BRIEA A, RGN, MRS REGE NS, HE SR RER
R, AHBE P B AR S @, T A AR R, TR AEAR AT
RERAEEE R,

Y1 B2 5 14 PR BB (programmed necrosis) SR B T- (necroptosis) /& — i35 7
(¥ e S R RSB T2 07 2, SHUAR e R e [ By SR AH S0 1 R A2 K
JREERREY), WA R, B Mk R R S5 O B 5 5 B0 A
A, FEPTD KA S B Z I (3B Caspase 8 #4H]), 752 2 caspase 11
FIRIZAE N, MIRRBER T2 AR K% (TNF- a receptor) A & Toll-like [ 5% 1A 5 ji%
JAZ, JFiEd A2 AR A SR B S S B NS RIPL AN RIP3 AL 56 T2 15
S, RIP3 Af{f Hk5 M R 9 MLKL BEIRAL, M {# MLKL M AR 25 )
ZRERESM . £ R M MLKL o UL g5 & B B 0I5 BE UL B
(phosphatidylinositol phosphates) £ #4447 7 (/0% IS (cardiolipin), - AT AT
[ i 7% A0 MR AN P 2R I b, R AR L S Ay RO O E I ALIE, AR AR A
BRI e B, SR MRIRIE. BB AR, ££ TNF-a J¥CF, RIP3 8%
WA 0T PR R % i 016 52 45 1K (pyruvate dehydrogenase complex, PDC), i 24 i
FESE L ROS P24, AT SRR FE/IMATE it . SRR 2 OB TR KR, FE P PESRE
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e —FhE E ISR T LS, FERERII ., ORI SERE M R IR AT
Wi~ MRS 2 P NS B B B B AR .

41 i £ T (pyroptosis) tH A& —Fh 4 fu A2 P A 1207 X, R B 40 fo A by
IR K B ZE M SR 238, - S50 L P 20 R R Tt T i o B ) R S N 4 Y
FETRMUAE Z RN G N, FESE LRGN A G [ (5 5 b A 3 AR .
FHEC T AR T, AT R AR EER, JFaERERE e R 5 R

YN M9 T (apoptosis). T2 IR FE (necroptosis) Fl A T (pyroptosis) 1 7= 2 [X 1]
W

Apoptosis Necroptosis Pyroptosis
. Death receptor Death receptor agtivation Activation of inflammasomes
Trigger activation when caspagg8 is by pathogens
inhibited Y patiog
Inflammatory
No Yes Yes
response

RIPK1 . RIPK3 . Caspases1 . 4. Sand 11,
MLKL Gasdermin D

Plasma membrane rupture.

Key proteins Caspase family

Cell rounding Organ swelling.

. . 1 f cell contents
blebbing. formation | membrane rupture . felease of cell contents

Morpholo intai i i
i = of apoptotic bodies | release of cell contents mamtam;d m1t.ochondr1al
Integrity
Programmed
cell death Yes Yes Yes

B R FEIR T+~ « (Tumor Necrosis Factor-alpha, TNF- a )J& —#f 32 5ty B Wi
AN e — S SERGH  Un CD4-HAR AR . NK 20 257726 (R 8 g A 1
AL B BN S L R A M) ThRE, i HAA 2 M AR . AR %
N HAE RV HE R N RFER F- « (WTNF- o )& —DMEH =RE, K
AT AL T AN AR W 22 18] ) V R S5 R3, hTNF- o 5 R AS [5] 1) 32 44
TNFR1 #1 TNFR2, 27/ AR A& . 7EX hTNF- o 2544 5 D1Ret 7t
RIRER b, AATIR N R C R I A2 AR 45 & AL g AT B R B0, i 7 —
RANGTAY), LRE hINF- o [F0HRE Y, BRAREEREI R .

SM-164 # Smac (Second mitochondria-derived activator of caspase) ] — /) 15
WA, FBIE MM, X cIAP-1. cIAP-2 F1 XIAP H ) % %t Ki 4> 5 N
0.31nM. 1.1nM 1 0.56nM. SM-164 7&—FhHidesl, vl LA S Mg 40 it cIAP-
172 FIFEME . 45T XIAP. 5% TNF o fROBIMERR T, AT AL HU R EH .
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XFF 6 fLAR, AL 2ml UM RE IR, A5 & C0006S R H T 100 441 A
FERIE T S 6T 96 FLA, BFFL 200 v 1 4035379, wT T 1000 441
FERIE TS

AARHA.
Lk 77 i AR %
R33011-100T 8 T2 5 51T EL(TNF- a +SM-164) 200yl
_ LILLRE 14y
RAF KA
-20°C TRAF, —5 AW
EEE:

ORI RAF R FHRCR 58— AR o 7T 3 2 70 35 OR AT

BT 40 M T 005 5 B R e v, S TR 20 P R AR TR T L AR
FRIEL, BRI AS P il AN BE B DR 7T DA SR i — P 4 ) 9 2

APE G NRE E, BRI ANG, R T DL B kA
R BRI AR A 6

AP AR T LAk N BRSO R, AR T IR B 8067, A5
T &mEZE, AT AN

N T 2N, 18 5 SRR ARIF 88— IR T B R A .
A AR .

1. #18 1:1000 1 BG4 200 i 3 T2 75 -5 550 (1000X) I N 21435 5 5 41 g 1
B IR, 1S MIRA

2. IEH SRR TR 20 4. 8. 12 BE 24 /NI S WS 4H MR To RIS L. X T
L-929 40 F0 HT-29 40/, 38 4 /N 74 E B T T DUE 31 BF 2 1) 48 g
JEASAEAY, B AT DRI 380 A B R 4R R T a0 SR e R R 1 4
B IR AT BT AR, T E AT BUR AN YA T35 55T (1000 X) 1 A% R Lk 45 A1 i
S A
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