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Fig. S1. a, A representative EM image of human RIPK3-CTDnwmgr fibrils. b, AFM measurement
of RIPK3-CTDnmr fibril. An AFM 2D image and zoom-in views of fibrils with different
handedness are shown. The populations of RIPK3-CTDnwr fibrils in left- and right-handedness
were calculated based on AFM measurements. Data shown are mean =+ s.d., n=3 images. ¢, X-
ray diffraction image of human RIPK3-CTDnwmr fibrils. The arrows indicated equatorial and
meridional reflection at about 9.7A and 4.8A resolutions, respectively. d, One BT-TEM image
of RIPK3-CTDnwr fibrils (blue arrow), with tobacco mosaic virus (TMV) particles (red arrow)
as the standard for MPL measurement. e, MPL histogram of RIPK3 fibrils derived from BT-
TEM images indicates only one monomer in a cross subunit of fibrils, where the red line shows

the theoretical value.
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Fig. S2. The RIPK3-CTDnwmr fibril structure calculated from NMR restraints. a,
Superimposed 12 structures with the lowest energy in the monomer form. Residues from V450
to M468 are mostly aligned while the two loop regions show different side-chain orientations.
b, A fibril core structure showing 3 layers of fibril. A ribbon representation of 5 layers of fibril

was also shown in inset. The summary of restraints was shown in table S3.
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Fig. S3. AFM analysis and cryo-EM reconstruction of RIPK3-CTDem fibrils with
different handedness. a, The population of RIPK3-CTDgm fibrils in left- and right-
handedness was calculated based on AFM measurements. Data shown are mean + s.d., n=3
images. b, Fibril pitch of left- and right-handed fibrils. AFM images were used for data analysis.
Data shown are mean =+ s.d., n=15 individual fibrils from 3 images. ¢, Cryo-EM reconstruction
density maps of left- and right-handedness fibrils are shown. Fibril width and pitch length are
indicated. The twist angle is graphically illustrated. Graphing was performed with UCSF
Chimera v1.13.
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Fig. S4. 2D class averages and resolution estimation of RIPK3-CTDgwm fibril. a,

Representative 2D classification image of RIPK3-CTDgw fibril. b, Gold-standard Fourier shell

correlation curves of RIPK3-CTDgwm fibrils with different handedness. The overall resolution

of the left-handed reconstruction is 4.24 A and the overall resolution of the right-handed

reconstruction is 5.38 A.
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Fig. S5. Comparison of the RIPK3-CTD fibril structures determined by ssNMR and cryo-
EM. RIPK3-CTD structure model derived from ssNMR data is fitted into cryo-EM density

map.
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Fig. S6 Comparison between the 2D 3C-13C ssNMR spectra of RIPK3-CTDnwmr fibrils
and RIPK3-CTDew fibrils using 50 ms DARR mixing. a, 2D *C-13C spectrum of uniformly
['*C/N]-labeled RIPK3-CTDnwr fibrils (red). b, 2D *C-13C spectrum of uniformly ['3C/!*N]-
labeled RIPK3-CTDgw fibrils (blue). ¢, 2D *C-'3C spectra overlay for RIPK3-CTDxmr fibrils
and RIPK3-CTDgwm fibrils. The peaks overlay well, which indicates the two samples have
similar core structures. The RIPK3-CTDnwmr fibrils have extra peaks, mainly from three intra-
residue peaks P447C v -Cd, N463Ca-CB, and A473Ca-Cp in green, consistent with the solid-
state NMR structure. Other inter-residue peaks labeled in red from V457Ca-G458Ca, V457Ca-
G458Cp, V458Cy2-G457Ca, V460Ca-G461Ca, V460Cy-G461Ca are also visible for RIPK3-
CTDnwmr fibrils using 50 ms DARR mixing.
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Fig. S7. Cryo-EM structure models of different amyloid fibrils. 50 cryo-EM fibril structures
are shown in different colors. The RIPK3-CTD fibril exhibits the smallest fibril core. PDB IDs

and protein information are provided below each structure model. All structures are shown in

ribbons.
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Fig. S8. Schematic diagram of the different structures of RIPK3 RHIM in the homo- and
hetero-fibrils. RIPK3-CTD forms a conserved S-shaped structure with the RHIM domain in
the homo-fibril. In contrast, RIPK3-CTD forms a serpentine structure with the RHIM domain
in the hetero-fibril in complex with RIPK1-CTD. The VQVG motif plays an essential role in
forming both fibrils.
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Fig. S9 Schematic diagram of the relationship between fibril pitch, twist angle, and the
spatial arrangement of the kinase domain of RIPK3. Large twist angle may provide enough
space to arrange the kinase domain outside fibril core for phosphorylation. While, small twist
angle may lead to steric hindrance and clash of neighboring kinase domains. The equation

describes the relationship between fibril pitch, twist angle and rise.



Table S1. Chemical shift statistics from solid state NMR spectra of human RIPK3-
CTDnmr fibrils.

Residue Chemical shifts (ppm)
N CO CA CB CG/CG1 CG2  CD/CD1 CD2/ND2 CE/CE1 CE2/NE2 CczZ
R447 308  27.1 433 159.6
P448 627 321 274 50.4
L449 26.5 23.7
V450 1739  60.7 349 212
N451 124.4 173.6 522 427 176.3
1452 122.4 1739  61.0 403 20.5 27.7 14.4
Y453 123.6 56.2
N454 121.6 172.1 53.6 415 179.8
C455 112.9 174.3 582 32.0
S456 116.7 1732 57.6 656
G457 115.2 1703 484
V458 123.2 174.3 600 352 218 213
Q459 1233 175.1 546 334 341 179.4 110.6
V460 123.1 1744 608 336  21.1
G461 115.9 1703 445
D462 117.9 175.5 524 444 181.0
N463 112.7 1740 520 363 177.9 111.5
N464 115.2 173.8 534 403 176.5 108.7
Y465 120.5 56.7
L466 133.5 1749 549 448 287 24.5
T467 119.6 1727 58.1 70.8 205
M468 123.8 1746 545 342 323 16.9
Q469 1233 1749 545 308 375 179.5
Q470 122.0 1759 538 338 364 177.8
T471 115.9 1722 61,6 715 215
T472 125.7 172.5 62.3 704 214
A473 128.8 1756 50.7 237
L474 121.7 1739 550 453 27.6 253

P475 135.0 175.8 62.2 322 27.6 48.4



Table S2. Restraints used in RIPK3-CTDnwmr fibril structural calculation with Xplor-

NIH.

torsion angles based on ‘strong’ prediction by TALOS-N (all errors

resid

R447
P443
L449
V450
N451
1452
Y453
N454
C455
S456
G457
V458
Q459
V460
G461
D462
N463
N464
Y465
L466
T467
M468
Q469
Q470
T471
T472
A473

L474

CDIH

Xplor-NIH potential term

were expanded as described in the method)

136.1

140.6

130.6

142.4

151.8

160.4

147.1

138.7

168.8

159.5

127.6

128.8

131.6

128.0

133.7

144.4

129.3

129.1

141.6

148.7

-1133

-120.8

-115.0

-123.5

-102.6

-148.0

-126.4

-124.5

-102.4

-101.1

-110.3

-114.6

-110.9

-103.9

-129.3

-110.0

-101.9

-125.9

-118.9

AY

43.5

473

35.0

47.5

AD

40.6

20.0

46.8

77

493

45.6

40.0

x(A%) cC

-58.7(8.6)

-176.2(6.4)

-56.5(8.8) 4.75+0.1

-61.1(9.5)

-64.1(11.0)

4.75+0.1

-174.5(8.5)

-172.7(10.2)

-63.5(8.7)

179.1(6.5) 4.75+0.1

59.3(11.5)

-56.5(14.0)

-58.6(5.9)

-63.8(6.7)

alignment) (A)

l_ln'()n-l

2.3£0.1

2.3+0.1

2.3£0.1

2.3£0.1

2.3+0.1

2.3+0.1

parallel cross-f3 sheet (intermolecular

Nn'on-l

3.3+0.1

3.3+0.1

3.3+0.1

3.3+0.1

3.3+0.1

3.3+0.1

NOE

long-range contacts (residue crosspeaks)

unambiguous
inter-residue
DARR
(5.5¢1.5A)
1452Cd1-Q459Ca,

S456Cb-
V458Ca/Cg#,

S5456Ca-V458Ca,

S456Cb-
M468Cg/Ce,

5456Ca-M468Ce,
S456C-M468Ce,

G457Ca-
N454C/Ca/Cb,

G457Ca-
M468Cg/Ce,

G457C-M468Ce,
G457C-L466Cg,
V458Cg#-N454C,
Q459Cd-G461Ca,

V460Ca/Cb/Cgh-
D462Cg,

G461C-N463Cg,

D462Cg-N464Cg,

low Ambiguity
residues
DARR
(5.52.5A)

N451C-
VA450Cg#/VA60CgH,

N451Cg-
VA450CgH/V460CgH,

N451Cb-
VA450Cg#/VA60CgH,

1452Cd1-
VA458Cg#/VA60CgH,

1452Cgl-
G457C/G461C,

S456Cb-
V458Cb/Q470Cg,

Q459Cd-
D462Ca/N463Ca,

VA460Cgh-
N451Ca/D462Ca/N4
63Ca,

D462Ca-
G461Ca/N463Cb,

N463Cb-
G461Ca/D462Cb,

N464Cb-
Q459Cg/V460Cb,

LA466Cg-
Q459Cb/V460Cb,

L466Cd2-
Q459Cb/V460Cb



Table S3. Summary of NMR restraints for xplor-NIH calculations of human RIPK3-
CTDnmr fibrils.

constraints number
dihedral angles 38
chi angles 13
unambiguous intramolecular 79

residues contacts ]
(22 non-sequential)

ambiguous intramolecular

residues contacts 13

intermolecular constraints parallel beta-sheet

PDBID 7DAC

BMRB ID 36392



Table S4. Statistics of cryo-EM data collection and structure refinement.

Name RIPK3-CTDgwm fibril RIPK3-CTDgwm fibril
(Left-handed) (Right-handed)

PDB ID 7DA4

EMDB ID EMD-30622

Data Collection

Magnification 22,500 22,500
Pixel size (A) 0.53 0.53
Defocus Range (pum) -23t0-1.3 -23t0-1.3
Voltage (kV) 300 300
Camera K3 K3
Microscope Titan Krios Titan Krios
Exposure time (s/frame) 0.097 0.097
Number of frames 32 32
Total dose (e/A) 55 55
Reconstruction

Micrographs 3,460 3,460
Manually picked fibrils 15,505 15,505
Box size (pixel) 288 288
Inter-box distance (A) 33.92 33.92
Segments extracted 904,654 904,654
Segments after Class2D 294,736 294,736
Segments after Class3D 45,526 37,016
Resolution (A) 4.24 5.38



Map sharpening B-factor (A2) -271.84 -359.53
Helical rise (A) 4.80 4.80

Helical twist (°) -7.53 7.64

Atomic model

Non-hydrogen atoms 507
Protein residues 66
Ligands 0
r.m.s.d. Bond lengths 0.010
r.m.s.d. Bond angles 1.542
All-atom clashscore 77.78
Rotamer outliers 0.00%
Ramachandran Outliers 0.00%
Ramachandran Allowed 50.00%

Ramachandran Favored 50.00%
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