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Abstract

Abstract

Previously researches showed that cell necrosis is not regulated by signaling
pathways. Recently more and more evidences showed that necrosis, like apoptosis, is
under control of some certain signaling pathways. Necrosis complex, principally
consisted of receptor interaction protein I(RIP1) and RIP3, plays a key role in
necrosis pathway. Although many other new proteins had been found to regulate
necrosis, how necrosis complex forms and leads to necrosis remain unknown.

In order to find new effectors that influence TNF induced necrosis, we made a
screen by using a method of retrovirus random insertion mediated gene disruption in
L929. We found a mutant cell line, in which retrovirus insertion site locates GNG10
first and second exon, showed resistant to TNF induced necrosis. Cells with GNG10
knockdown also resisted to TNF induced necrosis. As GNG family members always
form heterodimer with GNB family members, we check whether GNB is involved in
TNF induced cell death. We find that knockdown GNB or Gy complex inhibitor can
inhibit TNF-induced necrosis, which indicates GBy complex plays a role in TNF
signaling pathway.

In order to find how Gy complex regulated TNF induced necrosis, we tested
several known substrates of Gy complex. We found that the phosphorylation of
tyrosine kinase src was abolished in GNG10 knockdown cells. Knockdown src or
using src family kinase inhibitors can block TNF induced necrosis. Furthermore
knockdown CSK, a src kinase inhibitor, can enhance TNF toxity.

Our experiments show that Knockdown Gy complex inhibit TNF induced
necrosis through disrupting the activation of src kinase. Src kinase and its kinase

activity are important for TNF induced necrosis.

Keywords: G B Y complex; src kinase; TNF induced necrosis
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Fig. 1.1 Cell survival signal and apoptosis signal induced by TNF
(by Olivier Micheau, 2003)
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complex 1 1 complex 2 F: [FI1E I 45 5 .
TNF-a ({5202 R SR FE N 7524k 1 (TNFR1) FIPRIRSEIR 152k 2
(TNFR2). H=%R{LHI TNF-a 5 TNFRI 4545, TNFRI FFERA=Fk,
Al AT 45 #48k (death domain, DD) ZE4E [FIFE ST FE T 45 M35k 1) i 42 2 1
FIRBEIN T 324k 1 0T S5/ E  (TRADD) Pl. TRADD F L0145 4
D SR R L R R/ PR RIREE (LS RIP1P, [ TRADD 3 —35 L4
FIRBOIN T2 AR KB 2 (TRAF2). 1 TRAF2 1EA—AF G54 T AN 4]
HT-8EH (cIAP). TRAF2 M cIAP fE iz 3 i&4%H E3, Xf RIP1 BHATIZ R1L1E
Tl 7, Xz R AR R R RIP1 RIS 377 SLRIBVEIR L, FHHAEARARZ &
BT LASE 63 Al s MRS A Bz 1 )y 2 K Bz R AB ). B 7R 8L RIPL b
X PR RABIT 55 NS 53t TP 6 b A KT B IS
iy (TAKD) 5H4EER (TAB) E&4 K TAB2/TAB3 @i Hiz R4 &5
RIPI [{3Z ZEEAH AR, MITEGE TAK, 25805 NF-KB {5 5@, 1 kB
Bl (IKK) E&AF IKK y il iz ZEA8A RIPL iz 255454, @
WIRAL TkB, (i B NF-kB, 77 FIF NF-kB /& — 54k, 0% T s 5@,
IR AR A ARTE TNF (55 P80 complex 1M, 7F NF-kB #iERIEM T
WA, PR A 8 (caspase8) [AYEY) (cFLIP) AJLLfiifi#% TNF %
ST R, fE kB SR, NF-KB JEiEBEE, M
S ECT anyE T R E AN A T AR T, NF-KB S B complex 1
(IR Bt 2 H I PR
FE— AR, INK 7E TNF /-S40 08 T 155 R 5 2R
B, INK J8+ MAPK FKEMS 5. HEfwtscilh, £ TNF fl# F, TRAF2
I B AT 2400 S SR B (MAPKKKD), U0 AMS 5 2 S e ek
1 (MEKK 1) B0 T215 5 580 1 (ASK1), HE&WiE 45 INK 7F N ) MAPK
FE A o WEFCRIL, 4 INK S T LU 5 BH3 /B AL T35 P &
[ (Bid) KIBIYI, X RET YT A Bid R BURE E A B LRk S
Smac/DIABLO FIREH, A3 BUE B B35 NF-kB {5 5 %} caspase 8 B/ ] o
FOR IR SR . NF-kB {55 MU caspase 8 Sk B HIH T2 11E
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F, oA INK s 41— 5 i 4 > 1o,

YHHIE TNF N #0E caspase 8 24 T EZEA, 24 TNFRI #f
WOER, TNFRI @ AT SR fas RS (FADD), 5 FADD
TERIET i FE 5 Z Ak (DISC) M, fERXANTHFESHE &MY+, FADD
W HAET NI (DED) 54 IS caspase 8, 1§ caspase 8 HFBY VI AT i
PER p18/p12 Fr Bl 1AL 5 caspase 8 7] LAY T UiF caspase i i1 U caspase
3001, W GE Y caspase 3 GBI BYYI R A BEE L DNA BgHIHI4) (ICAD), i
FLBE B9 1 R A BigE X DNA i (CAD), 580 CAD HIiE1L, MWTITF4AET Y] DNA,
F I 24 G R BT TR 200bp Y DNA A BERY, il T4 A7 S 5 5 A s T
5T [EFEZ N TNFR] 456 TNF TR, 8402 Wil 1X mAME S5 e ? wHoe
KB, 4 TNF IS4G, dRsBsmtEe6k. £ M5k 2E A KA
complex 1 /& H1 TNFR1, TRADD, RIP, TRAF2 LAK cIAP &4, XME5
HEKS T 7 NF-KB HJB0E X AME 5 2SR 7E TNF RN J L8 A R TE A
M2 = M5 5 E &R complex 2 F%5&H RIP1, FADD H caspase 8 &5 H4H
o IXANE AR —BRAE TNF ISR 5 I R,

1.1.3 SAREIRSEIE S B

TR FEN A A MR SE A2 AN 3245 5@ BRI . SR 1T Bl & B 5T B AN
B NIRRT GBI T, iR AR S KA, T HX AT
LT RAFAEAS Sl P 2, BELRR 7R 8L, I RIPL (7 Nec-1 A
LA AR SE) . 247 caspase #Iil71) Z-VAD AbFE 1929 4UfHT, 404k E
MM caspase 8 [NAHMISET:, T AL BB RUH T NG S5 S0, Bk
NSRRI TR AR X A, BN AR AL TR AR P YEIRSE (necroptosis, <
SCHRIFRNIRIE) PP, B e N BRIFH/N T3 RNA (siRNA) fifiig 25 Z-VAD i 5
(1) L929 AU SRR, KINLAIA 400 2R S5 T 4HRAUAE TiEE, X
A5 — AN EEIE A T IR AE R A2 45 il 4R (Y. 2009 4 = ANi0T i
RRZE 53 A AN [F B 7R R 7 2 AR A EAEH EEE 3 (RIP3) 7R/ 40 IA st %
ke e MR T, B S = AW L R B RIP3 S 4% = MU AR S
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R EERN (GLUL), REMIERF 1 (GLUDLD) FIpEEBERRILEG (PYGL)
RS PE, $2 e X SeFg fE AL S R AR RS PR (ROSD SRR AN BBIRSE, 15 24 H
ROS i Fk7 BHA AFR4NMG, 40ARE 235 P 3] TNF 3 S 40k e,
TR =T siRNA LR 75K RIP3 TEA0 IR FEAE 5 Hh oy v B 2 A7
ff. 7E£ 1929, MEF, HT29 & 0] LR A IRBE I 4t i b 35 T A I 1) RIP3 [ 3RaK,
e & AR PRI 4R ML 4t 239T, Hela Z5XAG A E], X 35t ISR FERN RIP3 {14635
S5MARKIIAE . FE A1 B e RIS RIE 55 Sl fE4, FADD.
caspase 8. RIP1 DL K RIP3 £ LA SEE &1k (complex 2b) P/, Chan SZ3
Z [AFEFI A siRNA SKIfiE 2 5 MR EE T W, &I T RIP3 M EHEEM. 7
XARSEE G4k RIPT AT RIP3 ARG M LA S ABATT RIP AH HAE HIA AR (RHIMD
RIRBUAS 515 TN BT 53 9 RIP3 B W EE P RAIE S &5
HAMASEMIEES (MLKL) LR LRABERR A B A R 52 5 (PGAMS)
SRR AN IR BB 220, 40 i 52 B TNF fIIBT MLKL (1955 357 £ 125 2 BRI SR
358 hiff1 22 Z M 24 RIP3 AR 1k o 24X P/ SRR Ak 5 RIP1, RIP3 Al MLKL
KT MRE IR FEE Gk BIIX AN IRFEE & R R W T RIP3. AW S L o
SR T MLKL A& 75 BA SIS M IR A7 10— 2 B4 RS 0, G 7t 3 A
MLKL W] DA 1k BE 80 25 1 (Myelin basic protein, MBP), i A i 713 B
MLKL (P 3 X I AS 2 5e 2 1), DR A g 1 . SR eE i e N RSUR I T —
ANFTH NI PGAMS o 58RI IR FEAS S 30RO I RIP3 Al MLKL 25348
PGAMS G E . MG I PGAMS fe 53 1R HAHICEH 1 (dynamin related
protein 1, Drp1) KAEMEAEF, FK Drpl 28 637 £ 22 2R BB 10 25 Bk T B
i Drpl. V&AL Drpl BESSIEBELRLAR T b Bk, T IZ /2 40 M HEA T SR RIS (1 B
AR, R AR BRI B R A

SRIMANMAE TNF $J3F, complex 2b #& WA JE A LA &2 MLKL #il PGAMS
U] g — A S 40 M PR A 1K 1 B ) )RR SR A

B 7 RIP1 Al RIP3 254 /i) complex 2b 7£ TNF %55 (41 i PR HE A k2 vk s v
TEFAL, e Rma g MR FE R S B R AR Wi R . 2% B 48 3 afi s /98 98
2 %A 1 (BCL2L1) 1R AT fEIEL ] ROS Frs K5 4 k4] TNF i S /40
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