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manner, hereafter we call it programmed necrosis or necroptosis. When cells have to die but incapable of apoptosis,

necroptosis then happens instead. Necroptosis is mainly induced by ligation of TNFR (tumor necrosis factor

receptor) and TLR (Toll-like receptor), and then the death receptors will recruit RIP1 (receptor interacting protein

kinasel) and RIP3 (receptor interacting protein kinase 3). Subsequently, MLKL is recruited and phosphorylated by

RIP3, which leads to the execution of necroptosis. Necrotic cells release cellular contents, which serves as DAMPs

(damage-associated molecular pattern molecules) and induces inflammation. This review focuses on the elaborate

molecular mechanism of TNF-o induced necroptosis and its critical role in inflammation induction. In addition, we

will discuss the potential role of necroptosis in clinical therapy.
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KA W IR 7~ 5 B A 4 5, 0 i A RIP S I S g
R, BE4h, LPS(lipopolysaccharide). i 2 DNA
TP 28 A5 ) ] SOS R e MR SR A 5 0
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RIP1 RIP3

FADD —> RIPI1-dependent apoptosis
Caspase-8

Complex IIb
1 *RIP3/MLKL upregulation or Caspase-8 deletion

RIP1

. LAl Necrosome
complex

?

l

Necroptosis

TNFRI145 5 TNFJG 1 28 TRADD. TRAF2/5. RIP1. cIAPSHILUBACIE 1 & 15 AT, HRIP1IHVE i TRAF2/SHICIAPs% K iZ # 4k, #HNF-xBi&
2. MRIP1_LIUK63 % JiZ 2554 202 ZEECYLDERZ 2 1B 1lEA20 2% 5, RIPTAAN M @ 2, J2 i tHTRADD. FADDlpro-caspase-841
R BT AT, SN T 7ECIAPs. TAK1. NEMOIR T 40 B0 A i IR, TNFHI AT 355 (HRIP1. RIP3. FADD#lpro-
caspase-841 B (1 & A R IIbTE BX, 75 T M08 T RIP LB PE A T2, K110, MRIP3FIMLKLIF KR KT AL 0 5 ik caspase-83 P FRAR Bl e e g, 52

LETFWERACMLKL . BER AL FIMLKL S | AR PE AN S A8, AH B AR L H TS AT 4E

Upon the stimulation of tumor necrosis factor (TNF), TNF receptor 1 (TNFR1) recruits TNFR1-associated death domain protein (TRADD), TNFR-
associated factor 2/5 (TRAF2/5), receptor-interacting kinase 1 (RIP1), cellular inhibitors of apoptosis (cLAPs) and the linear ubiquitin chain assembly
complex (LUBAC) to form the complex I. And RIP1 is initially polyubiquitinated by TRAF2/5 and cIAPs, leading to the activation of NF-kB pathway.
When RIP1 is de-ubiquitinated by the de-ubiquitinating enzymes cylindromatosis (CYLD) or A20, it dissociates from the membrane and forms complex
IIa with TRADD, FADD and pro-caspase-8, which leads the cell to apoptosis. In conditions such as cIAPs, TAK1, NEMO is inhibited or knockdown, a
cytosolic complex IIb forms that is composed of RIP1, RIP3, FADD and caspase-8, inducing RIP1-kinase-activity-dependent apoptosis. However, when
the levels of RIP3 and MLKL are sufficiently high or caspase-8 activity deficient, complex IIb may evolve to form the necrosome. In this case, RIP3
and RIP1 will bind through their respective homotypic interaction motif (RHIM) domains. RIP3 then undergoes auto-phosphorylation at the serine 227
site, an event that leads to the recruitment and phosphorylation of MLKL. Phosphorylated MLKL then causes necroptosis, while the precise mechanism
remains unknown.

Ell TNFR19S8932F 4RI TE 5 5@
Fig.1 TNFRI1-induced necroptosis signaling pathway

cIAP2LL K LUBACHK 15 {&(the linear ubiquitin chain
assembly complex), T TNFR 115 5 & A 4KI(complex
D. %K & 1AS4ETAK I (the TGF activated kinase 1)-
TAB(TAK 1-binding protein) & 5 4 UL & HHIKK1(IkB
kinase 1), IKK2FINEMO(NF-kB essential modulator)

YR ATKK S A58, T NF-«BA 5 38 i FIMAP
WD S N, T8 B A A 5 1 BELL - 4h ffa AE B0
RIP1/E %15 5 18 5 11 T e A2 AN A8 1 L3 v
PER, ZEIXPREE BT, RIPTREAR Y T2 R 5l %
(1) — AN SCHL R (RT3 BET 82 AR 52 A5 A% L 52 1k
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2H W B R B A AR TTa(complex 1a), M 1M 3035 41
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FICYLDH il 48 Jf bR B, AR %5k #% 5T 58 ln o] 410 1 41
B IR HE 8 ANV 2. BT, ripl . rip3. caspase-8EX,
FADDZH 45 4 st /I BUIRT A P S2 38 0F S T RIPLR {2
AN MO AT A S B Al Mo ZE T 1 D R BRrip 8%
rip3fe % 1% e caspase-8 BUFADDy 5k 3 B /I Bl IR
JEEE, HIIESE T caspase-8Ek FADD X} 4 Jiid YA 4E ()
SO DRE . LErip e R /N BT TS ) A e 2
Bt W] fe At tHTrip ] 1) B AT A A i 2k 25 T IR
H, X — I % B Wi caspase-SFIRIP3 [ XU K il b BT

FLIP(FADD-like interleukin-1B-converting
enzyme-inhibitory protein)ft) 18 7K 1 T-F2 314 41
WO ZEANGE T2 () 42 BAT FEE5E M . FLIP iy K
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