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Abstract

Abstract

Programmed cell death is a kind of organized cell suicide regulated by intracellular
signals, which is very important to cell population homeostasis, immune response and
tumorigenesis inhibition. According to the different morphology, programmed cell
death can be divided into apoptosis and necroptosis.

In our study we found that aerobic respiration was activated in necrotic cells, but not
in apoptotic cells. Inhibitors and loss-of-function experiments indicated that aerobic
respiration contributed to necrosis, but not apoptosis. As a key regulator of
necroptosis,RIP3 plays major roles in the activation of cell metabolism. In the process
of necrosome(RIP1/RIP3/MLKL) formation, RIP3 phosphorylates and activates
pyruvate dehydrogenase complex(PDC), which enhanced the use of pyruvate in the
tricarboxylic acid cycle and increased aerobic respiration and ROS production.
Necrosome, PDC and ROS worked as a positive feedback loop to induce downstream
effect and necrosis.

The molecular mechanism of PDC activation by RIP3 may provide a new perspective

to design drugs for PDC disorder related diseases.

Key words: apoptosis; necrosis; aerobic respiration; necrosome; ROS
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Fig. 1.1 The morphology difference between apoptotic and necrotic cell
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A TRADD, RIP1, Caspase 8, FADD, & &k 1la (complex Ila). complex Ila
Wi Caspase 8 I FANMIT:. (2) 24 Caspase 8 FEVEZ MG, HANM N AFLE
RIP3 i}, TRADD, RIP1 fJ LLZE4E FADD, Caspese 8, RIP3 M E &1 b
(complex IIb ), MM F4HMIEHE .

1.1211 8814 1

2 TRADD #7543 TNFRI 2 J&5, 2xifui# 54 RIP1, cIAP1/2, TRAF2/5,
FE S ) A R AR &4 T 0, TRAF2 A& RING 45k, BAZ K%
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1] K63 vz 24k AE KT B 1G4 EE 1 (growth factor P activated kinase 1, TAK1)
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—eeeBe  (Caspase-8 IRIP3 >
o W /C_;\ .
Eg Q FADD or caspase-8 deletion
e | é or caspase-8 inhibition
\’C/ J Lys63-Ub or RIP3 induction
RIP1
RIP3 )

=T Complex Il Necrosome |
Lﬂpi (DISC) | (complex Ilb)

NF-xB, MAPKs Apoptosis Necroptosis

L2 TNF #3 FHESE T MR EA T
Fig. 1.2 Model of complex I and II induced by TNF

MRS S S 2, RIP1. RIP3 LK MLKL £ O H{ESE&A,
H BARHL B A A SR J5 9358 4 FEA 41
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pull

1.1.2.2 RIP1 2R I EPHEEER

(Receptor-interacting protein kinase, RIPK) 244 AH H.AE F & (4 i & — 35 B
48R HERBEHEENE A . EFF R TNF Z40 0 7% S 40 SERIL
il FEH, Holler %5 AT 2002 4 RKILTE FasL b3, NJRAIEAR T diffa sk AE
RFE,  HIXFRE MR AU T 32 A AH T 2 80 1 (Receptor-interacting
Protein Kinase 1, RIP1). @it RNA FHE AL RIP1 FIZIARE BS540 fu A
B, H RIP1 (RO G 2 40 R SO I R AT b 2 1), RIS PR 2L ) RIP1

(D138N FH K45A) I3 PR icadh (1 /0N BR 40 i 56 A H P40 MO SR FEL 6 1710 [ 1 TE 4
B AE AL, RIPL G R AT 55— E D Re &AL TNF 53 M sE NF-«B {55
WIS VLN TSP T A S, (iR A1

TE/NRARN, RIP1 Z R 2 S EEAREBEN, 11 caspase-8 Fil RIP3 X{
MR R, RIPL SRR P EIERG BOEIE L 22 kU6 2021, 7E caspase-8 B#
RIP3 R FRIIIEOL R, RIP1 SRRAIIR FEOMIGBUE. X ULHIER A, RIP1 A7
TEVRE S 5 A T ARG .

RIP1 BEREW 2 50E NF-«B {5 5@ (et 40/ b A7, BN SHTES
R gfstT, HAE/NREN, RIPL B9IES FRIAIEn] DLIH 20 T Rk,
RIP1 &2 — N IhRESE A HAE Ve A MR A A7 I8 J2 A0 T v BLAT 8 B A 1) 2 1 22

1.1.2.3 RIP3 RREMEERATIERIFEN XBEH

TEA MRS P PEFE TR S AU, — BAFAES — AN B ZL WAL )8, R [E — Ffof]
EA RN R B S A RIZR B BB T 7. Elin, TNF o] DL 5 N IR FLAR
SRR MCF-7 F124 32 SR ATAE 4T PC60 5k L AR T, e /N R 4T 44
Ji1 L929 H TNF X1 3 E4H iRt . F B AEPIFRA FPRIEH NIH-3T3 4Hfi, TNF
AL ) S BN B R T A RS . E 2009 4, Zhang D.W. 5 N W7 R I,
RIP3 [J3RIE 5EHE T TNF JIEC R NIH-3T3 4UE IS0 T- 288, KIA RIP3 1)
AN E R SR FET A FRIE RIP3 A E [ T2 FE LRI, Cho, Y.S. F1He, S. 4%
ANABS R 0 RIP3 2 4t MR 01 72 o i) O B 2 1, SR ZEME I T RIPL 23 5 RIP3
EME G HBRES, A TR %,
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