The EMBO Journal Zikou Liu et al

Expanded View Figures

A  WT MDF B WTHT29
100+ 100
804 80=
X X
2 60- 2 60+
2 404 2 404
(o} o
o 20- o 204
0

C L] L] L] L] L] L] L] I SI (hrs)

0 05 1 15 2 25 3 oy TSI (hrs)

0246 81012141618202224

Figure EV1. Cell death time course of MDFs and HT29 cells following necroptotic stimulation.

A, B MDFs (A) and HT29 (B) cells were treated with TSI. Cell death was measured by PI staining and flow cytometry. Data are plotted as mean + SEM of at least three
independent experiments.

Data information: Propidium iodide (PI). TSI is used as a necroptotic stimulus.
Source data are available online for this figure.
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Figure EV2. USP21-CaaX expression does not alter the kinetics of TNF-induced apoptosis or necroptosis in MDFs.

WT USP21, USP21-CaaX and USP21“**!R-CaaX were inducibly expressed in WT MDFs by doxycycline. TS and Nec-1s were used to control for apoptotic signalling, and TSI was
used to trigger necroptotic signalling. Sytox Green-positive cells were quantified in real time by live cell imaging. Data are plotted as mean + SEM of two independent
experiments.

Data information: Wild-type (WT), untreated (UT). TS and TSI are used as apoptotic or necroptotic stimuli respectively.
Source data are available online for this figure.

© 2021 The Authors The EMBO journal ~ 40: €103718 | 2021 EV2



The EMBO Journal Zikou Liu et al

A  Mikl”-MDF B Mikl”-MDF
100 = 100~ A . -
< 80" ] = 80+ e 0
(0]
260+ = 60+ n B dox
@ 10 d 8 40
g 40 S A dox+TSQ
T 20+ o 204
0 6 hrs 0+ 16 hrs
& oy L oor
AN s < o) \3) )
\Q ,\' (bb‘ (bb‘ »\'X (bb‘
93?9 @\\é \ xO WX ®@ \ xo
S RN X N
& W @ W
® dox & ®
@Q
H dox+TSQ

Figure EV3. MLKL oligomerization drives its necroptosis-specific ubiquitylation.

A Cell death of samples from Fig 4A was measured by Pl staining based on flow cytometry. Data are plotted as mean + SEM of three independent experiments.
B Cell death of samples from Fig 4C and D was analysed as in (A).

Data information: Propidium iodide (PI). TSQ is used as a necroptotic stimulus.
Source data are available online for this figure.

A MikF-MDF B Mk MDF WT  N-FLAG
100 . UT TSQ UT TsSQ
< 80 BN.-PAGE CMCMCMCM
é 60 a-MLKL ’ | ] Complex I
8 40 3 _ ‘
— 1 Complex |
2 p
o (()) B B
" 12hrs
O P 0-VDACH
X
60.\. bo.‘.
0-GAPDH
® WTMLKL SDS-PAGE
®  N-FLAG MLKL o-pMLKL | = ™50 kDa
o-MLKL [l ww]-50

Figure EV4. N-FLAG MLKL behaves like WT MLKL but does not induce cell death following necroptotic stimulation.

A WT MLKL and N-FLAG MLKL were inducibly expressed in MIkI~~ MDFs by doxycycline for 12 h, and cells were treated with TSI or TSQ. TS treatment controlled that
the response to TS was normal. Cell death was measured by PI staining based on flow cytometry. Data are plotted as mean &+ SEM of three independent
experiments.

B WT MLKL and N-FLAG MLKL were inducibly expressed in MIkl~/~ MDFs by doxycycline for 6 h, and cells were untreated (UT) or treated with TSQ. Crude membrane

(M) and cytosolic (C) cellular fractions were analysed by Western blot from BN-PAGE or SDS—-PAGE using antibodies as indicated. Representative of three independent
experiments.

Data information: Wild-type (WT). TS, TSI and TSQ are used as apoptotic or necroptotic stimuli.
Source data are available online for this figure.
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Figure EV5.

© 2021 The Authors

The EMBO Journal 40: 1037182021  EV4



The EMBO Journal Zikou Liu et al

Figure EV5. Simultaneous arginine replacement of four ubiquitylation sites on the mouse MLKL 4HB domain does not prevent necroptosis-induced

ubiquitylation.

A MS spectra were manually validated to confirm the identification of four Gly-Gly sites on activated MLKL.

B Alignment of mouse and human MLKL N-terminal domain. Positively charged residues are labelled in blue, and negatively charged residues are labelled in pink.

C WT and 4KR mutant MLKL were inducibly expressed in MIkI~'~ MDFs by doxycycline (at the indicated concentrations), and cells were treated + TSI (added
simultaneously) for 4 h. Sytox Green-positive cells were quantified in real time by IncuCyte S3 live cell imaging. Data are plotted as mean + SEM of three
independent experiments.

Data information: Wild-type (WT), untreated (UT). TSI is used as a necroptotic stimulus.
Source data are available online for this figure.

Figure EV6. MLKL ubiquitylation antagonizes necroptosis.

A Mouse MLKL, USP21, USP21°%%*R MLKL-USP21 and MLKL-USP21°%**® fusions were inducibly expressed in MIkl~"~ MDFs and Ripk3~/~MIki~'~ MDFs as indicated,
following doxycycline addition (20 ng/ml) for 6 h & TSI. Representative of two independent experiments.

B MLKL™'~ HT29 cells stably transfected with doxycycline-inducible constructs encoding human USP21 and human USP21%?'% were treated with doxycycline, NSA
(1 uM), TSI or combinations thereof (added simultaneously). Sytox Green-positive cells were quantified in real time by live cell imaging. Representative of two
independent experiments.

C Mouse MLKL-USP21 and MLKL-USP21°%%* fusions were inducibly expressed in MIkl~/~ MDFs by doxycycline (10 ng/ml) for 8 h with addition of a necroptotic
stimulus (TSI) for 3 h, followed by UBA pulldown and USP21 digestion. Antibody (D6E3G, Cell Signaling Technology) was used here to detect MLKL phosphorylation.
Representative of two independent experiments.

D MLKL™~ HT29 cells were stably transfected with indicated doxycycline-inducible MLKL alleles (phospho-mimetic human MLKL mutant T357E/S358E indicated as
MLKL™EE) and treated with doxycycline (100 ng/ml) = TSI (added simultaneously). A residue band from MLKL blot is indicated by an asterisk in RIPK3 blot due to
reprobing. Representative of three independent experiments.

Data information: TSI is used as a necroptotic stimulus.
Source data are available online for this figure.
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Figure EV6.
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