AR T

Printed from https://www.cancerquest.org/zh-hans/aizhengshengwuxue/xibaodiaowang on 02/01/2026

EENARREE—TAREM SRR TE, XM FEEIAROSRMAMITTEE, ENARIFHZHRAREL, XEHAME
BHN—MEERN. fIIRRARNGENECEARNES. GARDR—F, MARRITT ™ sitizhl, ARsEEdizF 1t
RESECRABRAT Mot S, 1 ARATRARNN "B il

ATR— N EEEFIEE. FIERERERDHE, ARDRME/NNES, XEEBRIHDFERAMRE AR (FRAR
phagocytes) Fi&EME, FRTEMZHAN, HRBELGHRNAR, ARATHEIRABENHEEEE+IXREXE. RE AL kKB
#BEEIE apo (M) Mptosis (183%) , ERATHARMM LETHM A, 2

MEEATRPNAENER, BIMERMAITINER. BaMBESREITFSARANERR, HAR—MEHERMTE. EHEMEKEA
FRIMNISEMRAB “EH7 BEl. tbil, MEKEFHIRE, KE2E8 (ERE hypoxia) FMIRSTELE FEES EEARAT RIS
5. ARANESEIEDNAR, WIrAYISIENIRE, RRIERE, MRSER. BIMBRRARITHNER. RITMES REEE
RERHINEERES (FMRLIBMAMEE) , XLEBITUERSHARET, 3

AREATIER
BRI

SMERRY R B RAKIE TIRYBER

BB IRSER F5=248 (TNF-tumor necrosis factor) REREAMNEBKE, ERRIEHTIHNEMER. FIETNFRE, WRIFRNEES
&, FMEEENHSONTRERMEL “MEMT” . 4 XPMXEREEBMAMERRIECHNESHNXEER. ARNN—RTIEER
BEGE, EXEEBRAKE, FMEBEEHEES (caspase-8) HWECE, MMBATMRITMERWER. 2,2

BRI (AT RS

Bcl-2REEBIEHINTEER, BRiEf251Bcl-2REEH. FRMNKRERENIIE, BHFRHMARET (AT pro-
apoptotic) , BRFELIEAMEAT (AT anti-apoptotic) . 5 AN, RATHIUATHNER ZEEFEE—MNHFE. BH3-
onlyZEHAER U BAMATHAIES, FIIDNARH, MIBohEILRIAE, HEERATEHBaxHEBak, HEMFIHFUEATH
£ H. BaxfBakTEWBUEEHEE—IE, HEFLEHAINEEFE (MOMP-mitochondrial outer membrane


https://www.cancerquest.org/zh-hans/aizhengshengwuxue/xibaodiaowang
https://cancerquest.org/#footnote1_B573ePBYVHA4uDiPqrGuwTr2U1cWiRrG2Sd9bzmZr-g_r3TeTIJGv9Zk
https://cancerquest.org/#footnote2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_lepIk2wNe012
https://cancerquest.org/#footnote3_Mnm-8QjPljMgYgmOc08b8RimhGjphTlHWxLNEbfGX0_hiQWoJ8PndYI
https://www.cancerquest.org/zh-hans/aizhengshengwuxue/xibaodiaowang#1
https://www.cancerquest.org/zh-hans/aizhengshengwuxue/xibaodiaowang#2
https://www.cancerquest.org/zh-hans/aizhengshengwuxue/xibaodiaowang#3
https://www.cancerquest.org/zh-hans/aizhengshengwuxue/xibaodiaowang#4
https://cancerquest.org/#footnote4_jZkgRnzkVRZkQLlEZe57WOqHKjvrbkqL4oJVqJylo_tZLKUcq95abd
https://cancerquest.org/#footnote2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_cRksCIU1SYcB
https://cancerquest.org/#footnote2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_vJD4QCwuETdo
https://cancerquest.org/#footnote5_5FHqpQvM1fl3BakIUB8n9mvCWH0EP3HCdU1iNzPdEUw_wKScxyrqCCmF

permeabilization) o 3 XERFLKAFREIMRBRZ/NFL, HFESEERXENERATEFHARERC (cytochrome ) HNAME. H
BEREZ—MEATRERFAPAFIE SN AR E6Y), SMESYXERME—RTIFMRLE (caspases) , SHAM
iR, AARRSE T ARAPEIDHIE B p53/ szl 2

LR Tk

F-LEEAT, ARSUETHEARRE (RRARN—M) FTUBHARAT. MEABRSW—MUFA RS HIIHEEN )T, =
FLERRETEIEMMBIRAR L3 TFl. EMFRLETXEFLHENAM, #HFNARE, tIRRECHEE (WEANB) REHHITERR,
XSRS MFNINEEHITAERIIR, 6

TR ER

SMEMATERBEREBRE R IITIN R, TEULMER, —ARIRNFMKRLE (caspases) NERYIEBEESHAMIET., TE2HH
THEMRLEABEETHFMRLERRS3, 687 (Caspases-3,6,7). 2 BIEFIENMRLEABEFETEMARRN, BEMNRET
BRI ERA WACE. FMRLE (Caspase-3) WINNZBFIEFMERBHIRER, ©rRILUSIEDNANMRERSR G, EFRHTINEG
&R, FRFARANEHE, ARIR, NESES. FMRLEL—BEWAEMTEREL, FIUAR—ERET. TARRATNE
[ERNERF=E R ARRRIE F S ROE W B BRAAAR S MR L RRAARRIRG!, B, FHK. 2

EEREMARET

AR RARAMEHNNNENGEZ— B8, —BEARALTRE, EMatcRtEdARETHER. 3 X—REGH
FRIEEERNFE, 0, HRRAMMKRIMEST (BIKM, FAERR) BIF, ARATEESWMLR. XATEREMTERIRN
M, WMRAMATFRE, XERFNARE]UFEHRERRERR, AT BEREARPIEFR. EEN—LBmE5—%
(#7%) NERARMATORIHERFAREFTRANGHNALR, BF, ARACSMIEXERENLE, 8%, THARFIET
AR APRIPE B ARET ‘BRI . 1

EAREBREAREATHERENER T NR SR, pS3MEiINHREERNELRR— N ENNEREE; p53E ANKREFESHRTE
R BRI AR A T HIDNAR R, 7 FUATHIBCl-2RIERRATMBIIAP (¢ Bt R L ESR AR A T & B RYIPEIFI-Inhibitor of

Apoptosis Proteins that disable caspases) #_-3d, FiEEBH3-onlyERARMNIAMETHIER. 1Bcl-28E85BaxfBakE s,
MG/ NLZ R . BRI LUNEIBH3ZEH, FHLEXDNARGRIR ., HZHRiER MM RMEstT, NN AmsI Ha
SHEMBNERK. 1

AR AT RERTT

W AR ET ISR DNASA S ARENMARLSET(ES, MMREREARAET. LI, TS ESAMETHEY) B RIEERN
7, BERATIRRIRIET. 2 EEMART, (RFLTHBHIZERERR, EFEUSTENBc2UATEAX . RHBHIRAKREY)
AJLURER(ESETES, HMIRNTERRE, #SBARET. —EREERNRNAY BRI NIUAT B 2RIKNESMIAP, S—
EHNMEERMNEATEF, WHMRLEIHPp53TIEE. 2

B, EARBITFSHERERAT, BAGYRIUHNHMEMRATERR, BARALURIFHNERREH BT/, F,
RAMIHIBC-2KENEB R, ER5IREARAT. B, NREARRS TIEBFRRLBIFITINRE, ZAMETE
B 2

RAT S 45
BE=AR
o AREATE—MEREFIARIET
o XE—NIFEEFIE, MENEREARSHE, BREOIRBNER, XL NEREEENERAREE,
o MMUATHIBIMERFILIERIIMNMES HAEES (FIARASE, HDNAKIH) Bl
o AREATRIHRITIMEREHRI LIS EDNANIREEHA, EMATINER, HRAARRNEHE, ARSI, MESESHFMX


https://cancerquest.org/#footnote3_Mnm-8QjPljMgYgmOc08b8RimhGjphTlHWxLNEbfGX0_oYGIbnxiDjSS
https://cancerquest.org/#footnote2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_sSlJj1emQSWb
https://cancerquest.org/#footnote6_sCOGm6t-Ua72IWXxPgK2C3GwssFXNRMFj4rivBLwe5E_yWIsiupmkwG4
https://cancerquest.org/#footnote2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_q352mgElGHe2
https://cancerquest.org/#footnote2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_slxCiBN4IRm4
https://cancerquest.org/#footnote3_Mnm-8QjPljMgYgmOc08b8RimhGjphTlHWxLNEbfGX0_xfQ9odPRbPAf
https://cancerquest.org/#footnote7_M6tsjVJf97B9sZEV7aafoz5dwR-MvfWUcE-JMiDthjc_h22ra8U82hkg
https://cancerquest.org/#footnote7_M6tsjVJf97B9sZEV7aafoz5dwR-MvfWUcE-JMiDthjc_z1vNOoDalYaH
https://cancerquest.org/#footnote1_B573ePBYVHA4uDiPqrGuwTr2U1cWiRrG2Sd9bzmZr-g_o9n8v9g9ssil
https://cancerquest.org/#footnote7_M6tsjVJf97B9sZEV7aafoz5dwR-MvfWUcE-JMiDthjc_rdDgDLGgiHbM
https://cancerquest.org/#footnote2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_cyjx8VL891Uh
https://cancerquest.org/#footnote2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_mwt44UEmIdeY
https://cancerquest.org/#footnote2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_eV8m1E7TeLql

o SMEPERZAMER LNREET, RIMBEBETESHBEFMRELEHE,

o NERBEIRLAFBERABC-2RIEAM R IEH], Bcl-2RIkELRE(EAMMRA Tt —EAMAT ., LRI AMRIER R/ NLHIER
TREFHRER,

o E—EERT, ARSUTHEAR (RRARN—) FJLUBSDWMEFARMEARE EFFLREHAAT,

FEEANAARE T

o EAMEMERHERKARAT, XBERHTPS3EATEALE, RPUATHBc2RKEIERE (L) .

bia
o LEFEMTESBTERONARGRAIEN AT (S, NTEeBAAT,

1 Vo TT, Letai A. BH3-only proteins and their effects on cancer. Adv Exp Med Biol. 2010;687:49-63. [PUBMED

abedefeghi wong RS. Apoptosis in cancer: from pathogenesis to treatment. J Exp Clin Cancer Res. 2011 Sep 26;30:87 [PUBMED

abc Bender T, Martinou JC. Where killers meet--permeabilization of the outer mitochondrial membrane during apoptosis. Cold Spring Harb Perspect Biol. 2013 Jan 1;5(1):a011106
[PUBMED

Bradley JR, Pober JS. Tumor necrosis factor receptor-associated factors (TRAFs). Oncogene. 2001 Oct 1;20(44):6482-91. [PUBMED

Hengartner MO. The biochemistry of apoptosis. Nature. 2000 Oct 12;407(6805):770-6. [PUBMED

Trapani JA, Smyth MJ. Functional significance of the perforin/granzyme cell death pathway. Nat Rev Immunol. 2002 Oct;2(10):735-47. [PUBMED

¢ Hanahan D, Weinberg RA. "The hallmarks of cancer." Cell (2000) 100: 57-70 [PUBMED

w N

~N o U0 b


http://www.ncbi.nlm.nih.gov/pubmed/20919637?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21943236?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23284044?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11607847?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11048727?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12360212?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10647931?dopt=Abstract
https://cancerquest.org/#footnoteref1_B573ePBYVHA4uDiPqrGuwTr2U1cWiRrG2Sd9bzmZr-g_r3TeTIJGv9Zk
https://cancerquest.org/#footnoteref1_B573ePBYVHA4uDiPqrGuwTr2U1cWiRrG2Sd9bzmZr-g_o9n8v9g9ssil
https://cancerquest.org/#footnoteref2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_lepIk2wNe012
https://cancerquest.org/#footnoteref2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_cRksCIU1SYcB
https://cancerquest.org/#footnoteref2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_vJD4QCwuETdo
https://cancerquest.org/#footnoteref2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_sSlJj1emQSWb
https://cancerquest.org/#footnoteref2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_q352mgElGHe2
https://cancerquest.org/#footnoteref2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_slxCiBN4IRm4
https://cancerquest.org/#footnoteref2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_cyjx8VL891Uh
https://cancerquest.org/#footnoteref2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_mwt44UEmIdeY
https://cancerquest.org/#footnoteref2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_eV8m1E7TeLql
https://cancerquest.org/#footnoteref3_Mnm-8QjPljMgYgmOc08b8RimhGjphTlHWxLNEbfGX0_hiQWoJ8PndYI
https://cancerquest.org/#footnoteref3_Mnm-8QjPljMgYgmOc08b8RimhGjphTlHWxLNEbfGX0_oYGIbnxiDjSS
https://cancerquest.org/#footnoteref3_Mnm-8QjPljMgYgmOc08b8RimhGjphTlHWxLNEbfGX0_xfQ9odPRbPAf
https://cancerquest.org/#footnoteref7_M6tsjVJf97B9sZEV7aafoz5dwR-MvfWUcE-JMiDthjc_h22ra8U82hkg
https://cancerquest.org/#footnoteref7_M6tsjVJf97B9sZEV7aafoz5dwR-MvfWUcE-JMiDthjc_z1vNOoDalYaH
https://cancerquest.org/#footnoteref7_M6tsjVJf97B9sZEV7aafoz5dwR-MvfWUcE-JMiDthjc_rdDgDLGgiHbM
https://cancerquest.org/#footnoteref1_B573ePBYVHA4uDiPqrGuwTr2U1cWiRrG2Sd9bzmZr-g_r3TeTIJGv9Zk
https://cancerquest.org/#footnoteref2_mMGPJ4ilpNntmWR0ccqdgaCTu5SqOrfb9fXnexCOMH8_lepIk2wNe012
https://cancerquest.org/#footnoteref3_Mnm-8QjPljMgYgmOc08b8RimhGjphTlHWxLNEbfGX0_hiQWoJ8PndYI
https://cancerquest.org/#footnoteref4_jZkgRnzkVRZkQLlEZe57WOqHKjvrbkqL4oJVqJylo_tZLKUcq95abd
https://cancerquest.org/#footnoteref5_5FHqpQvM1fl3BakIUB8n9mvCWH0EP3HCdU1iNzPdEUw_wKScxyrqCCmF
https://cancerquest.org/#footnoteref6_sCOGm6t-Ua72IWXxPgK2C3GwssFXNRMFj4rivBLwe5E_yWIsiupmkwG4
https://cancerquest.org/#footnoteref7_M6tsjVJf97B9sZEV7aafoz5dwR-MvfWUcE-JMiDthjc_h22ra8U82hkg

