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(CBIERICFI AL B, AR 230032; 222 25 2 R B LRl R 24 F 5T BT, 63T 100850)

WE /8L E F a(tumor necrosis factor alpha, TNFa)# 549192948 it 50T R AT 7, tm o A2
FPEIRSLE) & 2R (94 A I8 AR, TNFasb 32 /5 69109298 A T BT, ZMR AP ELRE
PR A 491929 48 (1929~ A) A AT 4K, 4 JitL 2 ) = 491,929 4 FL(L929-N) A AR A | 3 — 4 %% T TNFa
FHF L9294t KA HiEdEauh]. 4 R A I, TNFoik 325 #91.929-A4m it ¥ h IL T B 4% 4z,
L FAL B k& AR B (caspase )13 5 i 3% VT 2 & 47 5| TNFoif 3 491.929-A 4m it 58 1=, {2 20 4L 3% TNFoif 5
#9L929-N£m e st =, Lo, = ARA8 EZAE A %& & 1(receptor-interacting protein 1, RIP1)/£TNFai%§ 49
P AFYL9294m fitL Fb - 1T A2 p AR LA R AP0 AR A, R A TNFok 22 5 691.929-A%m e & 4 T RIP1
AR A 64 fm e A =, fL929-N4m i & 4 T #2 5 P 3R fe(necroptosis). 7] B, /& 3h 40 Az /7 3R se 6 X
4% & € RIP3(receptor-interacting protein 3)/£L929-N4m iz ¥ & & K -F 2 & & TLI29-Am fien, F b,
RIP3 493X A £ F & 34 7T 462 & & BAPLI294m I £ TNFosk 2 /5 & 4 KR £ A oAz o st T o9 &
ZRHA.
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RIP1 Mediates Apoptosis and Necroptosis Induced by Tumor
Necrosis Factor Alpha in 1929 Cells

Chang Xixi'?, Cheng Xiang?, Wang Lili?, Wang Yu?, Zhang Yi'**, Chen Guozhu®*, Yu Jiyun**
('College of Graduate Student, Medical University of Anhui, Hefei 230032, China,
Institute of Basic Medical Science, Academy of Military Medicine Science, Beijing 100850, China)

Abstract L929 cell death induced by tumor necrosis factor alpha (TNFa) has been identified as the well-
established model of necroptosis, a new kind of programmed cell death. However, some other studies report that
TNFa induces apoptosis but not necroptosis in L929 cells, so it is confused about the exact model of cell death in-
duced by TNFa in L929 cells. In this research, we further explored L929 cell death and the involved mechanism in
response to TNFa. Two kinds of L929 cell lines were used in this study, and named L929-A cells (derived from our
laboratory cell bank) and L.929-N cells (derived from commercial cell bank), respectively. Many kinds of apoptotic
characters have been detected in L929-A cells followed TNFa treatment, including DNA ladder and activation of
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caspase signaling pathway. Moreover, suppressing activation of caspase signaling pathway with pan caspase inhibi-

tor or knockdown of caspase 8 almost completely blocked TNFa-induced 1.929-A cell death, but significantly pro-
moted L929-N cell death induced by TNFa. In addition, cell death of L929-A and L.929-N cells induced by TNFa
was significantly inhibited by RIP1 knockdown or RIP1 inhibitor. Therefore, TNFa induces RIP1-dependent apop-
tosis in L929-A cells, but necroptosis in L929-N cells. In addition, RIP3 expression level in L929-N cells is signifi-

cantly higher than that in L929-A cells. As RIP3 is a key target protein in initiating necroptosis, so it is reasonable

that the differential expression of RIP3 in L929-A and L929-N cells contributes to the different programmed cell

death in these two cell lines in response to TNFa treatment.
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1929 cell; tumor necrosis factor alpha; necroptosis; apoptosis; receptor-interacting protein 1 (RIP1)
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P 2 b2 Be Sl D= 22 9 5 P 40 0 % 5 o 0 1929
S, F S S AR F A TAR, A4 HL929-N4H . 12
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IE (propidium iodide, PD)# {45 min, ¥t 2040 i ARSI,
FH 20 B A7 05 2 (cell survival ratio, %) W4 ff A7 95 5
FET AL
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TEBUE T AW, HREBIR IR, 48 hjG IR 77
L W e Uy SR N 3 s T A B S O 74
— 5 LUK A 12 B UL Y R IR IS IR 1
FERF TR0+, 50 AN Polybrene, #24278%4], 12 h
JE B, 72 hiE R4, ) Western blotfs Il JhE 4
JRHE8 S RIP AR AR O, sl T-6 LA Ml TNF ok
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127 “%tFaodr P sERsrEE3RU L,
Bl Lhxts 27~ W Graphpad Prism 5%} 5045361740
TN ASIRN AL R A 2 [ 1R 40 A7 35 2R (cell sur-
vival, %) 5 K R 5. P<0.050 2= 5 BT e it 2#
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AHF 5T K I, Z-VAD {2 3 W HITNFaifs F [11929-A
4 ML FE T, {H X TNFaifs $1L929-N4M il 26 1 % A1 FH
W R (EITAFT D). 3t 2 48 A e 54 0 45 R
# WH, EL929-A4l il 7, TNFo i Jlt & 5 Z-VADEX
4 4k BRI 40 L AF TS 2R 4 ) 47.30%+3.76% 1
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4 339 £
00100 100107 |0_|ﬂ 10010 10 10*
—— Annexin V-FITC
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L929-N L929-N
DMSO Z-VAD DMSO Z-VAD
X ‘ == 0% TR . L929-N [J pMso
= N fl[e =t 3 103 10% S 100
e A 32 b <
PBS VIS DS PBS 20 _ | £ 80
> e "ol " :
N2 . - _g R T (TR § 0
5 a0 E 40
6‘-_3 10 2
TNFo o > o = 20
7 R, A TNFa Y
i % RS 10 oo
AN L RS-, PBS TNFa
T00 10" 102" 10°

—— Annexin V-FITC

A. D: Z-VAD7ETNFaif; 3 [F1L929-AFIL929-N4ll s SE T3 B2 4 4 H] . By E: Z-VADIHITNFaifs & (F1L929-A 40 fU 4L T, {HLETNFaifs 3
fUL929-NAIMISET . C\ F: AUMIAAIE 2 GETh o0 Mo AN IR b R A1 1.929-ARILO29-NAH ML ) 173 22 H i iE AT e v 43 M, *P<0.05.

A,D: the effect of Z-VAD on TNFa-induced cell death in L929-A and L929-N cells; B,E: Z-VAD inhibits TNFa-induced cell death in L929-A cells but
promotes TNFa-induced cell death in L929-N cells; C,F: statistical analysis of cell survival ratio. # test was used to determine the significance between

different group, *P<0.05.

Ell Z-VADYTNFaif S #71.929-AF1L929-NZH A 5L = B 520
Fig.1 The effects of Z-VAD on TNFa-induced cell death in L.929-A and L929-N cells

87.67%+3.51%, W 41 #H Lt 2= 57 2 2 (P<0.05)(K1B
HE1C), & WIZ-VAD % 2% 1 I TNFo 7§ 5 []L929-A
MHIET, L929-AGH i i 2F T Ik A IO Tl A0 R 1 4 i
P17, {H{EL929-N4H it ', TNFa )t TNFa. 5 Z-VAD
I 75 A B2 (1) 40 T A7 26 45 0] i 42.76%+2.04% 5
22.03%+3.02%, M4 2 8] 2 5 W 3 (P<0.05) (I TEAI
KI1F), 3 BHZ-VAD{E ¥t T TNFoifs 5 IL929-N4 iy
BET, L929-NAI i & AE T 4l i i R ot

2.2 Q-VD-OPHX TNFui%-F1929-A 5% 1.929-N£f
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AET I 2 A 22 5, FRAT TSI T o — iz e 4
JIk 4051 71]Q-VD-OPH(Q- VD)% TNFaifs 5 fr1L929-A
JL929-N4H Hu AL T (1 52 M. 45 F kI, 7EL929-A4f
Jfirh, TNFolp b 20 K 5 Q-VDIE A Ab BEAH (1) 41 i
AEIE 45 570 499.90%+2.01% /%2 56.13%+2.59%, P41
[) 2 5 {5 2 (P<0.05)(E12 AR EI2B), K BHQ-VD 2 &)
HITNFaif 5 1L929-A4H B AL T . {H7EL929-N4H i,

TNFa il % 5 Q-VDIK & Ak 21 21 1) 41 o A7 35 2% 43 il
H126.13%+2.73% 1 9.63%+2.52%, P4 525 45 B 2 [A]
7 57 B (P<0.05)(F2CHI E2D), £ IHQ-VD i &t i3k
TNFoif5 5 (L929-N4H i 4t 1. Ak, Q-VDXI TNFa
75 FI0L929-A L 1L929-N4H U 5L 1T 1) 22 S il #s 1t — 20
FHTNFokb 5, L929-A4 M A= T T, 117L929-N
MR AT R EIAGE.
2.3 TNFo4b 3 [F1.929-A % 1.929-N4H il FDNA
ladderB9 2Tk

P T2 M b R A AR RE B X R A D) R BT D), B
JSC VA /A Sy BEAS AT 1R B DA, TR R K R
gh Wb S IIDNA ladder, A2 %8 52 40 B 0 1 7 7
VR, A0 R e PR SR A e A AR AR . A
WY K B, TNFadb B (111.929-A 40 A wp A8 il 5] 1 &
[(JDNA ladder, H.DNA ladder(¥) & B % TNFab B i
() FFA) A T 388 o, S IR M — S [P I TR P (I3 A)
{HYEL929-N4H A v ¥4 7 £ M £DNA ladder([#I3B).
[A Ik, DNA ladderSE 46 45 SR 4 B, TNFokb 2 j51.929-
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(A) L929-A (B)
DMSO Q-VD
e O D2
g ' & ~ 100
PBS = 0] S
B I S N S o 80
E "QFES% o g
=t 1o° "o’ 10* "10° 100" 101 107 100 :Tg 60
2 10% 108 2
o Bl B2 El B2 a
R E e 5 40
TNFa I o il 3 2
10° 1 o Cal E4 .
G719 0 5£ %: 0

100 10" 10°10° 10 0" 10° i0*
—— Annexin V-FITC

© (D)
L929-N [J DMSO
1001 -
'rq': :\3 B Q-VD
PBS E .‘5’ 80
=
é ,.; 601 *
S >
a 2
n% % 401
TNF S |*|
o @]
o x|
TNFa

" 104 10° 10*
Annexin V-FITC
A. C: Q-VDJIHITNFoifs 3 IL929-A4N I 46 T2, (AL HETNFaifs 3 L929-N4N I 46T ; By D: AIIEAFTH RN 0 M. AN AL BEAH 40 A7 1% %
ZAEAT AR 73 HT, *P<0.05.
A,C: Q-VD inhibits TNFa-induced L929-A cell death but promotes TNFa-induced L929-N cell death; B,D: statistical analysis of cell survival ratio. ¢
test was used to determine the significance between different group, *P<0.05.
B2 Q-VDXTNFuifSHIL929-AFAL929-N4 AL T A 52
Fig.2 The effects of Q-VD on TNFa-induced cell death in L929-A and L.929-N cells

(A) B)
L929-A L929-N
TNFo M 0 24 36 (h) TNFa M 0 24 36 (b

bp bp
2000 2000
1000 1000
zgg 750
500

250 250
100 100

A. B: TNFoJ il 4L FIL929-AFILI29-N4I 124 hH136 h, b & I M AL AN, PEIXDNA, 1%ZEiEFEERAG I . M: DL2000 marker.
A,B: L929-A and L929-N cells were treated with TNFa at the indicated time, and then harvested to extract DNA. 1% agarose gel was used to detect
DNA ladder. M: DL2000 marker.
&3 TNFofbIEF1.929-AFALI29-N4AfE F DNA ladderfyZE 1t
Fig.3 The changes of DNA ladder in L929-A and L929-N cells treated with TNFa
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50.53%%2.50% }49.63%+3.50%, 520 2 [0 AT i %
ZE5(P=0.720 3)(KISDFIESE)., iXubgh L, Bk
JOR TS () ARG S 2 MBI TNF ol 3 FHL929-A 41 i 6 T,
{HXFTNFaifs 5 L929-N4N i 5L 1T % BT H, 3k
— 3R W, TNFokb B 5, L929-A4 i & 28 T T2, 1M
L929-N4I Jid & 2F T e A TR AR (1) 40 i AT
2.6 Nec-1XJTNFoiF 5 HIL929-A K L929-N4H i
L Am:0EA

Nec-17&RIPTEE [ 19 91 A4 1056 771, G % 41
HIRIP IS PR S LA T 1 40 R PR A . AR
WE 98K I T Nec-1 4 TNFois 5 f1L929-AF1L929-N
S AL T A, S5 SR, TEL929-A4H i,
TNFa il K 5 Nec- 1A AR BE AL 1 41 i A7 35 2R 45 5l
9.93%+2.61% 1% 89.87%+3.58%, P34l 2 In) 25 57 ik
F(P<0.05)(KI6AFIE6B). 7EL929-N4H i, TNFa
B K EjNec- 11 B Ak B A 1 40 M A7 35 2R 43 5
18.21%%2.55% % 94.03%+2.01%, #4202 [7) 75 5 i 2%
(P<0.05)(Kl6CHITEl6D). LA I 25 HL R 0, #EL929-A
JL929-N4H i+, Nec-1#6 &t 2 411 I TNFoifs 5 1) 48
MIZET:. DAL, £EL929-A40 i+, RIP1/F T TNFa
S0 M T, (HAEL929-N4H g, RIP1E 3h 1
TNFoif5 5 [ 4 O fs 7 R At
2.7 RIP1XTNFaiE 5 a91L.929-AZH IR T RIS

N T BB AFRIP1AE TNFoifs $L929-A 41 iy
P R AR E R, BATAL I T RIP AR X TNFa
753 L929-A40 AL T 1 e . &5 R IR, 1895
BT IIRNA TP E A GBS W 2 i (R1.929-A 41
HIRRIPLEE (1 K F(KI7A). ZETNFokh 2 5, 12
I3 75 0 BT S RIP 1 A 200 1) 40 JHa A7 3% %6 43 i) 2

(A) (B)
L929-A L929-N L929-A
Z-VAD Q-VD _— — + +
TNFo. TNFa. — + — +
PARP parp | M ——
Cleaved Cleaved - - .
caspase 3 ;j caspase 3 ‘ o "™

[

A: TNFoiifi LL929- A4 i 1) e A IR 5 38 %, (HANTRALLO29-N4H i v (1) it A IR A5 5 8 % B: Q-VDAWHITNFaxXtL929-AZH i v ik A4 ik
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A: TNFa induces activation of caspase signaling pathway in L929-A cells but not L929-N cells; B: Q-VD suppresses TNFa-induced activation of cas-

pase signaling pathway in L929-A cells.
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Fig.4 The effects of TNFa on the activation of caspase pathway in 1.929-A and L.929-N cells
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Fig.5 The role of caspase 8 in regulating TNFa-induced cell death in L.929-A and L929-N cells
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Fig.7 The effect of RIP1 knockdown on TNFa-induced 1.929-A cell death
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Fig.8 The effect of RIP1 on activation of caspase signaling pathway induced by TNFa
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growth curve, ¥*P<0.05 vs L929-N cells.

El9 1.929-AFNL929-NZHAfIfY & 1< th £k
Fig.9 Growth curve of L929-A and L929-N cells
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