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interval of injection, i.p.), MPTP+NSA* (1, 5 mg/kg) o2 YFSit}.

AR (ol stodd] st FEA) A 1793 A7 F, NSAE 393 B2 FYSGith. NSA HA] Fw o
2 WPTP A Aetglom, WPTP A A 79 F AEF 55 A3 »F3 (sodium pentobarbital, 80 mg/kg) = %2
#57(0.9% saline) & HE HE3F3T).
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=l AAME 5ol tyrosine hydroxylase(TH)Oﬂ o3k &
AE Agste] dgzAsiegagos FAsigivt. TAder, #2424 0.01M PBSZ AlF $- 0.3% Iiks}
T2 AAZ 2 JAseae BlEolyg WSS BIEAA T, o]F, 1AIZF §<F 5% Bovine serum albumin
2] ¥ 1%} 84| rabbit polyclonal TH (1:2000, Cell Signaling Technology, Danvers, MA, USA) = 16A]%F
o]} 4TCoNA HFEAIFATE, PBSE A2 & 22} &4 (biotinylated anti-rabbit, 1:200, Vector Laboratories,
Burlingame, CA, USA)E 25TColA 1A]ZF ¥H& & Avidin-biotin peroxidase (Vector laboratories) WHOo=Z
FAAI AT, o1&, 0.01% H.0.5 ¥33l= 0.02% 3,3 —diaminobenzidine tetrahydrochloride (DAB; Sigma,
St.Louis, MO, USA)® 24} gl &=38t oS A 5 mounting A eletlth. A€ =22 dAn7 (Leica DM-
750, Leica Microsystems, Nussloch, Germany)® = 23t Image] software (NIH Image Engineering,
Bethesda, MD, USA)E &&3lo] AFA A4S At

Ev AAE A Aus, 24 49

4 =

).
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wvbn AAAYE ABANS s (=
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W AAMEE 3 EA )2, MPTPY] 93] 7hA®E AxA
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ol
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AA 2. 4 A& vhe-2x Bl X NSAY o3 AWAE GAS HAlad
2-1. A 2WAE GA5 HAE EA

_Il}l'

A E(microglia)= A HolA sARELE 7o, #9 "AE $)S AASHAE se W w4
Aazolut, LuAZZE AUAA SASHEE ABAE] dFeld AMES FEIHE Ao dEA Y

o

o = -
S s7E AAE=A Flsks HEE AP

A7) AAd 1-19] HJWO; &3 W24 1A (4% paraformaldehyde, 4 T, 16 hours) % HZE3Z (30%
sucrose, 4C, 48 hours) ¥ cryotome= ©]-&3}o] 40 um FA= A3},

o], = AA o A= NSAoll o3l AalA]

r
m

A E(microglia) & B 243 A= sdx4 Ao 2uAE 5014<l (D11b (Tha-1)°l thdt FAE A
glstel WogzAsd A or Aleigitt. FAH R, FAEAS 0.0IM PBS 2 AlF F 0.3% Hatshaa A
A2 ZAY st v EolA whee A]ZF2] 5% Bovine serum albumin 2] ¥ 13}
34 rabbit polyclonal Iba-1 (1:500, Wako, Osaka, Japan)Z 16A]3F o] 4T oA ¥H-gA]Z T, PBSE Al H
% 22+ A (biotinylated anti-rabbit, 1:200, Vector Laboratories, Burlingame, CA, USA)Z 25T oA 1
12t RE§- % Avidin-biotin peroxidase (Vector laboratories) WHOo 2 JAAZTE. ©o]F, 0.01% H0,5 X3
1= 0.02% 3,3 tetrahydrochloride (DAB; Sigma, St.Louis, MO, USA)E A 2 243 34ds AW %
mounting X glatFcl. AME F22 Hu|7 (Leica DMN-750, Leica Microsystems, Nussloch, Germany)o.2 ¥zt
&}o] Image] software (NIH Image Engineering, Bethesda, MD, USA)S &R3slo] Az EAS 29T},

3}

i

ol

I A3, NSA AR, WPTPel 93 52 2 dxAdA S7Fd AuAxe] 4+ 9 @438 HAAAES &)

Aok (= 2).

Al 3. o}FA AW w2 BEl A NSAY] o AF QM

1. obFA SN2 whex BY FE 9 AE £5

] C57BL/6N 45 (Orient Bio, Korea)E 9 § AR&s3lom, ARG (olstojt ofattiel =)ol 1
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Fd 1 =3 F AEE AT A AR S 213 AfEA AH S shglon v
W7l 12A17F (light/dark cycle) o2 4w e Ad4 34 ]*1 AR, AP sES FAAE dxd
(control), MPTP/probenecid (MPTP/P)<*, MPTP/PNSAT*, NSAwo 2 UFAAth. MPTP A X|+= 5437+ 57 FALSH
Fom (day 1-2: 25 mg/kg, 2 injection/day, 7 hour-interval of injection; day 3-5: 25 mg/kg/day),
probenecid (250 mg/kg, s.c.)& MPTP A} 308 #Ho| X3} th. MPTP/probenecid X3 £8 § NSAE A
2 103](0.5 mg/kg x 33|, 1 mg/kg x 73]) AA|eFvh. NSA HA] <= 19 % 63574/\};* Ao | fE
AA 7 29 Fof vl3 (sodium pentobarbital, 80 mg/kg) L HAAZF (0.9% saline) ¥ HE H&3 .

hLoﬁl
P
e
.
i
N

1

3-2. AEHA

AHY &5 AL A3 Y3l 71 rotarod test (accelerated rotarod test)E AAIFATH. B 714

rotarod test AA] Aol Abd ZLF#HLE WPTP A=A 1579 Hol| 497 AA A THG5E min/trial, 3 trial/day,

15 min-interval of session). ¥ rotarod testi= A X% rotarod =% (3 cm-diameter, Harvard Apparatus,

MA, USA)ell HA 187F WEA 3 F 4-40 rpm/300 sec. EEE I|HAA Z=Hox HolxE= A7HE

SAATE. 2 B & 33 AAst] Ho AEE AAESITHE 3a).

AL ol sdE A3 A3l pole testE AAISIATE. & pole test AA] Mol Abd A-gFA
AlsEAt. AHo A 50 em %ole] ¥53 9] (0.5 cm-diameter) ZHuj7]ol A

= AIEE S48t 4 AR & 33 AAste] Fd ARES AFESITHE 3a).

o A¥, NSA AHX|T, MPTP/probenecid ol 2ola] ZAHAW rotarod WE A IJFAFOH

MPTP/probenecid A Xl 93] F7t= AW poledl A2l a4 AzHE FEAIZS gl (& 3b).

S MPTP A 1
AHo R Yo

0|

(

AN 4. obFA A& vhex mEelA NoAd olg Esigl AAHAE AE R a
41, 2R Ev AAAE Y AE S

F7) AN 3-19) W HEF ¥z 4 (4% paraformaldehyde, 4 C, 16 hours) 2 54X T (30%
) S o] &3te] 40um FAZ AHAAC}.

»
rlo
K

sucrose, 4C, 48 hours

T sAxA Ao =99 AAAE oAl TH IAE A elste] WA x2 58k A
oR, TAXAL 0.01M PBS & AF F 0.3% HiFstra HA = hﬂ Rl e
A Z Yk, o]F, 1AIZFe] 5% Bovine serum albumin A 2] F 12} | rabbit
polyclonal TH (1:2000, Cell Signaling Technology, Danvers, MA, USA)Z 16A]ZF o] 4TCoA HESAIZH T
PBS= A& ¥ 2 A (biotinylated anti-rabbit, 1:200, Vector Laboratories, Burlingame, CA, USA)Z
25T oA 1A%+ Hb-& & Avidin-biotin peroxidase (Vector laboratories) WO Z XX AT, o]F, 0.01%
0.5 ¥3= 0.02% 3,3 -diaminobenzidine tetrahydrochloride (DAB; Sigma, St.Louis, MO, USA)Z -2
2 Z53l 34E AX F mounting HBSFAT. GAHE 222 #v7 (Leica DM-750, Leica Microsystems,
Nussloch, Germany) o & 23}l Image] software (NIH Image Engineering, Bethesda, MD, USA)ES &85}
AFH FAE DAt

N)

I A3, NSA AXEE, MPTP/probenecidell <& AFEE A
MPTP/probenecidel] 28] ZAEE MzA] Zaql AAHAEE 3

AN 5. o} FA <& vle-x oA NSA 9% FAF A

5-1. ZAv AWAE F 3 S5 A= =4

A7) AN 3-19] WMo R HE3 W ZHE 1A (4% paraformaldehyde, 4 C, 16 hours) E TZAHZ (30%
Kol

sucrose, 4C, 48 hours) ¥ cryotome= ©]-&3}¢] 40 um FA= dH3T}.

SHoNAM AWAESY = F A3} A= FAZZ AH LWAE EolFl CD11b (Iba-1) A& =zl
Aoz stetg e sy, FAA R, FEAX2AS 0.01M PBS = Al1F 5 0.3% iFstea A= =
AY] ks Ae] v Eo)Ad wkES v EAAIFTE. o] %, 1A1ZEe] 5% Bovine serum albumin 2] $ 1%} A
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rabbit polyclonal Iba-1 (1:500, Wako, Osaka, Japan) = 16A]ZF o]A} 4T oA WEEA]F T}, PBS & A& &
22F &4 (biotinylated anti-rabbit, 1:200, Vector Laboratories, Burlingame, CA, USA) & 25T oA 1A
2t ¥WkS % Avidin-biotin peroxidase (Vector laboratories) WO Z FAAAY. o]F 0.01% 0,5 *&3}

0.02% 3,3" -diaminobenzidine tetrahydrochloride (DAB; Sigma, St.Louis, MO, USA)E A =l €=3 3}
% mounting A3k, AMwE 22ALS dAv] 7 (Leica DM-750, Leica Microsystems, Nussloch,
Germany) &2 #2H&}o] Image] software (NIH Image Engineering, Bethesda, MD, USA)ES &-83&}o] AsFF 1A

IERET LY

o rr

o -
= 713

)

L A3k, NSA A A, MPTP/probenecidell oJ3] 4 3 A=A A S7HEAW LA xe] 4= 3 2455 3
2AFE FRAsHY (= ba).

5-2. AW A5A AlelE7kQl (INOS, IL-1B, TNF-a) 3 %3}

m

%!

G71 AAle 3-19] Wow AET HEA2 300 ule] AEE ¢FY (lysis buffer: 20 mM Tris, pH 7.5;
150 mM NaCl; 2 mM EDTA; 1% Triton X-100; protease inhibitor cocktail: 2 mM PMSF) o2 #Z3} 3 15,000
rpm O2 2087 ARG A5 NS F5EAT. 0uge AE FEES 12% SDS-polyacrylamide gelS o]
&3l A9 E F UERAERZAMOo® HAFAT. o)%F, H5ol% A}E WAE 93] 5% non-fat skim
milk7} 410 TBST €< (10 mM Tris-HCl, 150 mM NaCl, 0.5% Tween-20)C.2 1A1ZF wjk F 5 &9 iNOS
(1:500, Cell signaling Technology), IL-1B (1:1000, Cell Signaling Technology), TNF-a (1:1000, Cell
Signaling Technology)ell 5ol# oz ZAgtel= 12 FAE 4T oA 16A13F o4 wHgAZAT. 12k &HA] §hg-o]
27 % 22 A (Horseradish peroxidase conjugate, Bio-Rad, Hercules, CA, USA) ¥#kS H
Chemi luminescence detection 7]|E (Thermo Scientific, MA, USA)S o] &3 WS AT},

I A3, NSA A A2, MPTP/probenecidell 93] S&oA F7HE AW 9354 AR EFFQI(INOS, IL-18, TNF-

a) FEE HaAHE FRlsslt (= 5b).

AAd 6. o}FA H1&Y v A mulo A NSAY ol3t a-synuclein €A g 2 £x] oA a3
6-1. =AW a-synuclein @9d BF ¥ &3] Ws A

471 AAle 319 e ® A& M3 300ule] AEES 5 (lysis buffer: 20 mM Tris, pH 7.5;
150 mM NaCl; 2 mM EDTA; 1% Triton X-100; protease inhibitor cocktail: 2 mM PMSF) o2 #Z3} 3 15,000
rpm 2 2077 AR Et A ds 5T 50nge] AE FEES 12% SDS-polyacrylamide gels ©]&
sto] H7]gs ¥ UERAERA rog FAFAT. ofF, H|5ol% ZAsts WAE #l8] 5% non-fat skim
milk7} 4191 TBST &9 (10 mM Tris-HCl, 150 mM NaCl, 0.5% Tween-20)o.2 1A|7t wl<} & FU &do] a-
synuclein (1:1000, Cell signaling Technology)ol Eo]& o2 Agst= 13} AS 4ToA 16417 o)A HkS
AlF Y. 12 @A) wkgo] #1y F 2xF @A (Horseradish peroxidase conjugate, Bio—Rad, Hercules, CA, USA)

HF-S 9 Chemiluminescence detection 7]E (Thermo Scientific, MA, USA)ZS o] &3 wHAlS A A5} T).

1 A3, NSA A X2, MPTP/probenecidell ola] SAoA 79 AW a-synuclein ¥ monomer o] Zd
AaAFH o™, MPTP/probenecidell 9]&] ZAdA F7FE Y a-synuclein oligomer A (SHA A4S &
AAE gRlsH (& 6).

A 7. obgH Aed whes Buold NAol oJ% uld 93 olA|Es)
7-1. Z3d] gz 93] v 24

A7) AR 3-1¢] oz AE3 wxAL 1A (4% paraformaldehyde, 4 C, 16 hours) ¥ HZR3F (30%

o
sucrose, 4C, 48 hours) ¥ cryotome= ©]-&3}¢] 40 um FA= dH3T}.

2

T
AzxA& 0.0IM PBS & A& % 0.005% thiolflavin-S (Sigma, St. Louis, MO,

7k Ao A wEEA T, o] 3 50% EtOH A1E 2 FH A1F 3 mounting AR

sAxA Al dmd FHA &4 W<l thiolflavin-S F3A4H e g
o
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o, dMe z=#He du)Z(Leica DM-750, Leica Microsystems, Nussloch, Germany)©o & 3Z3}lo] Imagel]
software (NIH Image Engineering, Bethesda, MD, USA)Z &&3lo] Az B AAsk9T).

1 A3}, NSA A X+, MPTP/probenecidel] oJs] ZdolA ZF7F=AqE thiolflavin- s particle §3HEE 7+
24715 s (= 7a 2 7b).

A 8. obFA H71=w vlex muldA NSAS o3 MIKL Dz whe o 23] A s}
8-1. 7] MLKL ©d 9y o 23 W3l =4

A7) AA G 3-1¢] o R AHEE WEAL 300ule] MELE =N (lysis buffer: 20 mM Tris, pH 7.5;
150 mM NaCl; 2 mM EDTA; 1% Triton X-100; protease inhibitor cocktail: 2 mM PMSF) ©o2 &3} % 15,000
rpm 02 2087+ °J/“—‘:'rE]5}O% AeAS F55GT. 70pnge MY FEEES 12% SDS-polyacrylamide gel <
ol &3ty #H7dET F HUERAEZe Moz FAFIU. olF, H5o|4 AFE WAE 93 5% non-fat
skim milk7} 4j¢l TBST €N (10 mM Tris-HC1, 150 mM NaCl, 0.5% Tween-20)2.2 1A]7F i} 3 A g0
MLKL (1:1000, Cell Signaling Technology)oll Eo]Z o2 ZA¥elE= 12} BAZ 4T oA 16A17F o)A WA 7
o}, 1x} &A whgo] 'y 3 23} &A| (Horseradish peroxidase conjugate, Bio-Rad, Hercules, CA, USA) ®
% 2 Cheniluminescence detection 7]E (Thermo Scientific, MA, USA) & o]&3F A8 A&},

LN

O

¢

1 AT, NSA A RS, MPTP/probenecidoll o]&] EZoA Z71E QW MLKL T+ 2 monomere] &S 7Li/\]
o1 MPTP/probenecidoll 23] &&o|A F71% W MLKL oligomer B (A A )S #A2AAS 3
(& 8).

AA] 9. o}FA HEH wex wmdoA NSAYl 3 Fu|FARIE  (ubiquitination) B _AF3}
(phosphorylation) A &1}

9-1. EZW MLKL S¥id | FRis} g Ql4ksl WE 54

A7] AAd 3-19] W o R A& WFxAL 1A (4% paraformaldehyde, 4 C, 16 hours) % HZEZ (30%
sucrose, 4C, 48 hours) ¥ cryotomeS o]€3to] 40um FAZ AAS G},

S Ao A pMLKL(Q1AF3lE MLKL) 23 2 MLKL®] ubiquitination BE: H24x2 ZHA| pMLKL Eolz A
ubiquitin 5ol FAE Aelste] ojFFFAMPor Ilsgirt. FAH R, FAXAES 0.01M PBS = Al
T v Eo]A WrS-S ] $J38] 5% Bovine serum albumin @3k, ©]3, 1%} 3A] mouse polyclonal pMLKL
(1:500, Cell Signaling Technology)$} rabbit polyclonal ubiquitin (1:1000, Cell Signaling Technology)2
2 16413 ol 4T oA AR, PBSE AlF ¥ dFo] EAH 2 34 (anti-rabbit Alexa 594, anti-
mouse Alexa 488, 1:200, Vector Laboratories, Burlingame, CA, USA)E 25C oA 1At Wk8 & mounting
gl sAdr. " 2A2L Hu)F (Leica DM-750, Leica Microsystems, Nussloch, Germany)l = #-2H3}o]
Image] software (NIH Image Engineering, Bethesda, MD, USA)E &&3to] AFA XS AT},

7 Ash, NSA AL, MPTP/probenecidell 98] E-oA 2715 91E ubiquiting 2 ubiquitin /pMLKL 337

EE AaAE glsglt (= 9a 2 9b).

AN 10, obEA wew npes muEldA NSAd] olg Estwl AAAEe ME wH@ ol
(phosphorylation) $JAl& 3}

10-1. EA =319 AAAMES MKL 2143} (phosphorylation) ¥3 =3

A7) Ao 3-19] WHo R HE3 W EZAHE 1A (4% paraformaldehyde, 4 C, 16 hours) E TZAHZ (30%
sucrose, 4C, 48 hours) ¥ cryotome= ©]-&3}o] 40 um FA= A3},

S Eol AR M EZAA pMKL 2d A, T2Ax2 A pMEL 5ol A9} “aniaF Mx ZXEZ
Ql TH 5ol IAZ AFste] olFFFANHoz g, FAHeR, TZ2x4S 0.0IM PBS = A3 +
H|Eo]4 w-e-S w7l 93] 5% Bovine serum albumin A &3}tt. ©]F, 1% A mouse polyclonal pMLKL
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(1:500, Cell Signaling Technology)®} rabbit polyclonal TH (1:500, Cell Signaling Technology) .2 16A4]
b o] 4T oA RESAIZATE. PBS 2 AlF $ 3Fo] FAH 22k A (anti-rabbit Alexa 594, anti-mouse
Alexa 488, 1:200, Vector Laboratories, Burlingame, CA, USA)Z 25T oA 1A|ZF WHg ¥ mounting *&3F3A
o, A" A& #Av]H(Leica DM-750, Leica Microsystems, Nussloch, Germany)o 2 ##3}o] Imagel

software (NIH Image Engineering, Bethesda, MD, USA)Z &&3lo] Az B AAsk9T).

1 A, NSA A TS, MPTP/probenecide] o8] ZdelA Z7bEld pMKL 2 TH/pMLKL @A3=E 7244
e golstt (= 10a & 10b).

A 11, F7EW vl > B A NSAS] =y AAAE Ao gk #g71A

A7) A 1WA 1004 53 AE wigor ) 3e vhe-s wHo A NSAS Eubyl AZAE BE

ol g 2-g 71dE o el sl

MPTP A A, S vhda AW ofyel a-synuclein o] o F7p 2 &lamsi($3)E Fi

o (% AN 435 387 289 reciprocal action), o3 W3l @ “upwl ANZAE ML El

d 2 gHavI(EFHE XA, olF, MKL wHEel  Hr|FE s (ubiquitination)} !

(phosphorylation)ell 23 &4 F7hs, o9 AAHEY necroptosisE AHAIA Z42 Zuql AAAE &
T

S ks, olgst d#e] ok=3(vicious circle) Az Zola A &2 &5 £ Fo& =3},
HHH ONSAQ] ZHE V) oedk d#e] ZF dACA dET, —SYnuclein wd 9 2Pams oA, MKL 2
d 9 SYadst qAl, 283 MLKL fol# s 2 QAksE A=y, Eunl 4174

£ A= 11).

£
foi

|

3 A E 2] necroptosis

A& B ugel APe oA 9% Aoln, B W] Hah s|Eioks] B4 A4 sk A B wy
o 71%4 Abgel WA 54L WARA BaA the FAH FH 44 WFe] sarh AL ol
5 Qe Aol 2ejm ol Y& ANdEES BE WelA oA Rolw @4A] o Aoz

MPTP+NSA 1mglkg MPTP+NSA 5mg/kg

£ 150 | Striatum
z MPTP
E £ 100 #
B 3 2
& T 50
7
:
E GON Veh NSA NSA
imgka  Bmoka
5 150 SN P
= ¥
g
=3 100 # #
; ;
.
£ g o
2 h
a £ ol
5 CON  Veh  NSA  NSA
imgks  Smgfkg

Scale bar : 500 ym
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CON

MPTP

MPTP+NSA 1mglkg MPTP+NSA 5maglkg

Striatum

Substantia nigra

| . Striatum 8004 ” SN
EE 400 4 T~ 800
2 300 L4 L %’;E #
=E 5% e #
= 5 200 L5
4E 3E
2 100 & =200
o o0l
MPTP - + + + MPTP - + + +
NSA - 1 5 NSA - - 1 5 (mgkg)
EH3a
Pole Sac
v A\
1d ) ) 5d 25d 26d 28d 30d
— MPTPiprobenecid | NSA (0.5-1 mg/kg, 10 injection) +— | [
A
Rotarod
EH3b
Rotarod Pole
— 150 & 1@
n # 1=} xx
3 £ : - a1 T
£ 100 4 25 = 8 i
5 a £ s 3
= 50 s 4
g =
- 8
0 . . a8 o . | | )
CON M/P  MP+NSA NS4 GON MP  MP+NSA  NSA

Scale bar: 200 um; insert: 100 ym
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k1
g
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Striatum

SN

CON

M/P M/P+NSA NSA

Striatum SN
2 150 < 150
= Py
@ 100 4 5 100 z -
3 - g -
l._E 50 % E % |_*[_|
0 . l | . . 0 . . .
CON MP  MIP+NSA CON MP  MP+NSA NSA
EHb5a
. CON. MPaNSA - | nsa
> 2
in S
200 ym e
E [F: e g S
5 i I
= :
@ | -
0 200 ym ey
- _ kg “‘ - - -
g g - 1 by iy F= *
o D SRR S ‘Z}u 3 LA Tt
= x L A e . ‘ i
o / . y
2. o 10pm s A
I = —_— 3 e L
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= 300 < 300
— * — ®
2 50 2 200
[ [ #
o o
2 100 L 100
- L
g L] 1 & 11 [ ]
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N = - IL-1B

- ™ - - - e | TNF-a

IL-1p
400

300
200

Arbitrary unit (%)

ﬁﬁm

k1
N2
()Y

170 —

72=

Long exposure

267

Light exposure

100 |—’—|
1}
CON

MP MP+MNSA  NSA

— e ——— — " 4~ Monomer

b

|

M/P+NSA  NSA

Im

iNDS
& 00
= 250 s
S 200
> 150 g
E 100
£ 50
< (i} | L L i
CON MP  MPNSA NSA
TNF-a
= 300
£ -
=
£ 200
> i
£ 100
£
< 0 . .
CON MIP  MP+MNSA  NSA
400
= =
== 300
5%
ee
£5 200
28
4 S5 10
£ g
) = i .
51 CON P
_ 300
< Dimers ‘_Z
5% 200 i
E -]
- Monomer g5
Eg 100
=<5
E
= a L
CON  MP

f-actin
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EQ73

CON i
100 pm

400

xx

b
300 T
200

##
100 ’—X—‘ ’—X—‘
0

CON MIP MP=NSA  MSA

£
z
v
£
g
s}
5
43
L)
=
=

=48
-
F & q“"{o ¥ = 400, "
S
DO & & Qf’ = *he
= 300
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: - I
13% :K_ =% | Oligomers g > 200 ”
o @ ##
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=
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= 2 400
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] 2 e
= 1o % 200
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o . . . . B o . . J )
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_ 20 50
g e o
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: 1 =
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Subacute MPTP model

(Parkinsonism-like pathology)
ﬂ Motor performance defects

Chronic neuroinflammation ﬁ

DA-synthesized necroptotic cell death T

a-synuclein i NSA )~ H

expression & oligomerization T MLKL

ubiquitination & phosphorylation T

v

MLKL
expression & oligomerization T
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