Supplementary Table 1. TRIM72 constructs used in this study.
	Name
	Construct
	Description

	Human TRIM72

	WT
	1-477
	Selectively activated in vesicle-bound state

	Q57R
	1-477, Q57R
	Constitutively active mutation in ubiquitination

	ΔH3
	1-477, Deletion of 272-281
	Defective mutation recognizing phosphatidylserine

	K2D
	1-477, K460D/K462D
	Defective mutation recognizing phosphatidylserine

	R3E
	1-477, R368E/R369E/R371E
	Defective mutation recognizing phosphatidylserine

	H3-PRYSPRY
	270-471
	Defects in phosphatidylserine binding when monomeric

	RBCC
	7-268
	Defective mutation recognizing phosphatidylserine

	Mouse TRIM72

	WT
	2-477
	[bookmark: _Hlk114949689]Crystal structure (7.1 Å)

	FL
	7-470, C55S/C144S/K279H/K283H
	Crystal structures (3.5 & 4.6 Å)

	FL/C242S
	7-470, C55S/C144S/C242S/K279H/K283H
	Crystal structures (5.2 Å)

	[bookmark: _Hlk114949718]ΔRING
	79-470, C55S/C144S/K279H/K283H
	Crystal structures (2.75 & 3.28 Å)

	RING
	1-81
	No effect on ubiquitination activity

	2xRING
	Linear fusion of 1-81 to 1-81
	No effect on ubiquitination activity

	RING+WT
	Linear fusion of 1-81 to 1-477
	No effect on ubiquitination activity

	ΔH3
	2-477, Deletion of 272-281
	Defective mutation recognizing phosphatidylserine

	K2D
	2-477, K460D/K462D
	Defective mutation recognizing phosphatidylserine

	R3E
	2-477, R368E/R369E/R371E
	Defective mutation recognizing phosphatidylserine

	Q57R
	2-477, Q57R
	Constitutively active mutation in ubiquitination

	Q57R/E207R
	2-477, Q57R/E207R
	No effect on constitutive ubiquitination activity

	Q57R/L74R
	2-477, Q57R/L74R
	Mutation inactivating constitutive ubiquitination

	G106R
	2-477, G106R
	Defective mutation recognizing phosphatidylserine

	S110R
	2-477, S110R
	Defective mutation recognizing phosphatidylserine

	M138A
	2-477, M138A
	Defective mutation in higher-order assemblies

	M138R
	2-477, M138R
	Hyperactive mutation in higher-order assemblies

	F274A/W277A
	2-477, F274A/W277A
	Defective mutation recognizing phosphatidylserine



Supplementary Table 2. X-ray crystallography data collection and structure refinement statistics.
	
	Mouse TRIM72 ΔRING
	FL/C242S
	FL
	WT

	
	PDB: 7XV2
	PDB: 7XZ0
	PDB: 7XV2
	PDB: 7XYZ
	PDB: 7XZ3
	PDB: 7XYY

	Data collection
	
	
	
	
	
	

	X-ray source
Space group
Wavelength (Å)
Cell dimensions
  a, b, c (Å)
  α, β, γ () 
Resolution (Å)
Rmerge
Rmeas
Rpim
Mean <I/σ (I)>
CC1/2
CC*
Completeness (%)
Redundancy

MR-SAD phasing
No. of sites
Overall FOM
SAD alone
Combined
	PAL-5C
C2
0.9796

73.3, 110.2, 96.0
90.0, 100.8, 90.0
30.0-2.75 (2.80-2.75)a
0.084 (2.165)
0.096 (2.491)
0.047 (1.220)
27.3 (1.3)
0.994 (0.826)
0.998 (0.951)
98.0 (98.9)
4.1 (4.0)


2

0.234
0.492
	PF-NE3
C2
1.0000

239.7, 73.0, 83.8
90.0, 97.6, 90.0
50-3.28 (3.34-3.28)
0.116 (1.943)
0.135 (2.239)
0.067 (1.101)
21.5 (1.2)
0.995 (0.558)
0.999 (0.846)
98.8 (98.9)
3.9 (3.9)






	PAL-5C
I4122
1.0093

235.9, 235.9, 158.8
90.0, 90.0, 90.0
50.0-5.20 (5.29-5.20)
0.135 (3.094)
0.137 (3.161)
0.026 (0.636)
49.8 (1.3)
0.992 (0.523)
0.998 (0.829)
99.9 (100.0)
28.8 (25.9)






	PF-NE3
P31
1.0000

174.4, 174.4, 225.0
90.0, 90.0, 120.0
50.0-4.60 (4.68-4.60)
0.252 (0.513)
0.283 (0.610)
0.126 (0.321)
6.8 (1.9)
0.994 (0.988)
0.999 (0.997)
97.7 (87.6)
4.8 (3.0)






	PF-NE3
P21
1.0000

77.0, 327.0, 121.0
90.0, 90.9, 90.0
50.0-3.50 (3.56-3.50)
0.216 (0.984)
0.252 (1.166)
0.129 (0.620)
9.3 (1.8)
0.982 (0.317)
0.995 (0.694)
99.9 (99.9)
3.8 (3.5)






	PF-NW12
C2
1.0000

367.0, 98.1, 103.2
90.0, 101.3, 90.0
50.0-7.10 (7.22-7.10)
0.191 (1.143)
0.226 (1.358)
0.120 (0.726)
10.1 (1.2)
0.974 (0.561)
0.993 (0.848)
99.4 (98.4)
3.4 (3.2)








a Values in parentheses are for the highest-resolution shell.

Supplementary Table 2. X-ray crystallography data collection and structure refinement statistics (continued).
	
	Mouse TRIM72 ΔRING
	FL/C242S
	FL
	WT

	
	PDB: 7XV2
	PDB: 7XZ0
	PDB: 7XV2
	PDB: 7XYZ
	PDB: 7XZ3
	PDB: 7XYY

	Refinement
	
	
	
	
	
	

	Resolution (Å)

No. reflections
Rwork/Rfree (%)

No. of atoms
  Protein
  Ligand (Zn2+)
B factors (Å2)
  Protein
  Ligand (Zn2+)
RMS deviations
  Bond lengths (Å)
  Bond angles (°)
Ramachandran plot
  Favored (%)
  Allowed (%)
  Outliers (%)
Clashscore
MolProbity score
Asymmetric unit
	27.41-2.75
(2.79-2.75)
18,994
20.38/25.84
(34.27/38.55)

3,022
2

115.0
148.2

0.009
1.113

94.44
5.56
0
8.93
1.86
1
	37.74-3.28
(3.36-3.28)
21,675
25.41/30.78 (45.11/47.31)

6,108
4

139.0
218.1

0.003
0.650

94.01
5.99
0
10.39
1.94
2
	38.86-5.20
(5.53-5.20)
8,803
26.59/31.52 (42.84/48.70)

6,044
4

444.0
492.4

0.002
0.691

94.97
6.03
0
9.18
1.84
2
	47.26-4.62
(4.7-4.62)
38,003
31.21/34.84 (41.82/45.91)

14,220
16

332.7
571.2

0.005
1.028

85.14
14.8
0.06
29.01
2.61
4
	38.23-3.50
(3.59-3.50)
74,203
24.90/26.89
(36.09/39.04)

12,152
10

149.0
308.7

0.002
0.497

95.08
4.92
0
5.47
1.64
4
	49.03-7.10
(7.81-7.10)
5,474
26.94/31.37 (36.27/42.52)

6,032
4

295.7
325.3

0.003
0.772

89.02
10.98
0
16.22
2.29
2



Supplementary Table 3. Cryo-ET data acquisition and image processing.
	Sample
	Mouse TRIM72 WT-
proteoliposome
	Mouse TRIM72 M138R-
proteoliposome

	Data acquisition
	
	

	Microscope
Acceleration voltage (kV)
Detector
Pixel size (Å)
Defocus range (µ)
Acquisition scheme
Total Dose (e-/Å2)
[bookmark: _GoBack]Number of frames per tilt image
Number of tomograms
	FEI Titan Krios G2
300
Falcon 3EC
2.300
-4.0 to -6.0
-54/54°, 3°
~52
5
1
	FEI Titan Krios G2
300
Falcon 3EC
2.300
-4.0 to -6.0
-54/54°, 3°
~52
5
2

	Image processing
	
	

	Proteoliposomes
Subtomogram
Symmetry
Resolution at 0.143 FSC threshold (Å)
Map sharpening B factor (Å2)
	1
12,324
C1
~25
-64.1
	2
4,033
C1
~26
-55.3



Supplementary Table 4. SAXS-derived data collection and structural parameters.
	
	Mouse TRIM72 WT
	Mouse TRIM72 ΔRING

	Sample details
Organism
UniProt sequence ID (residues in construct)
Extinction coefficient [A280, 0.1% (w/v)]
M from chemical composition (Da)
	
Mus musculus
Q1XH17 (2-477)
0.691
52,742
	
Mus musculus
Q1XH17 (79-470C144S/C242S/K279H/K283H)
0.826
44,139

	SEC-SAXS column
	UPLC coupled with 5 x 150 mm SuperdexTM 200 Increase 10/300 GL

	Loading concentration (mg ml-1)
Injection volume (μl)
Flow rate (ml min-1)
	8.2
240
0.05
	13.0
240
0.05

	Solvent (solvent blanks taken from SEC flowthrough prior to elution)
		25 mM Tris-HCl pH 8.0, 300 mM NaCl, 1 mM TCEP and 1 mM DTT

	SAXS data collection parameters
Instrument/data processing
Wavelength (Å)
Beam size (mm, FWHM, Vertical x Horizontal)
Camera length (m)
q measurement range (Å-1)
Exposure time
Sample configuration
Column temperature (°C)
Sample temperature (°C)
	
Photon Factory beamline BL-10C with PILATUS3 2M
1.0
0.180 x 0.630
3.012
0.0050-0.2692
Continuous 5-s data frame measurements with an interval period of 0.1 s
Path length of 1 mm and a pair of 20-μm quartz windows
20
20







Supplementary Table 4. SAXS-derived data collection and structural parameters (continued).
	
	Mouse TRIM72 WT
	Mouse TRIM72 ΔRING

	SAXS data reduction, analysis, and interpretation
Data reduction and solvent subtraction
Extinction coefficient estimate
Basic analyses: Guinier, P(r), VP
Shape/bead modeling

Atomic structure modeling
Three-dimensional graphic model representations
	
SAngler, CHROMIX from ATSAS 3.0.1
ProtParam
PRIMUSqt from ATSAS 3.0.1
DAMMIN via ATSAS online (https://www.embl-hamburg.de/biosaxs/atsas-online/), DAMSEL, DAMSUP, DAMAVER, SASRES, SUPCOMB from ATSAS 3.0.1
SREFLEX via ATSAS online, CRYSOL via ATSAS online
PyMOL

	Structural parameters
SASBDB ID
Guinier analysis
I(0) (cm-1)
Rg (Å)
qmin (Å-1)
qRg max (qmin = 0.0050 Å-1)
Fidelity
P(r) analysis
I(0) (cm-1)
Rg (Å)
dmax (Å)
q range (Å-1)
Total quality estimate (from GNOM)
Porod volume (Å-3) (ratio Vp/calculated M, dimer)
Molecular mass analysis from (Da)
Qp
MoW
Vc
Bayesian inference
	
SASDK86

0.0015 ± 0.000007
68.56 ± 0.52
0.0079
1.21
0.57

0.0015 ± 0.000005
68.69 ± 0.33
240
0.0079-0.1166
0.48
234,209 (2.2)

173,145
144,715
121,306
146,800
	
SASDK96

0.0021 ± 0.000005
50.65 ± 0.20
0.0127
1.23
0.64

0.0021 ± 0.000005
52.36 ± 0.17
187
0.0126-0.1578
0.53
142,315 (1.6)

101,738
102,921
92,290
97,500



Supplementary Table 4. SAXS-derived data collection and structural parameters (continued).
	
	Mouse TRIM72 WT
	Mouse TRIM72 ΔRING

	Shape model-fitting results
DAMMIN (default parameters, averaged to 10 calculations)
q range for fitting (Å-1)/χ2 range
Symmetry, anisotropy assumptions
Constant adjustment to intensities
DAMSEL, DAMSUP and DAMAVER (default parameters)
NSD (standard deviation)
Resolution (from SASRES) (Å)
SUPCOMB (default parameters)
NSD
Atomic modeling
Crystal structures
q range for all modeling
CRYSOL (with default parameters)
No constant subtraction
χ2/Predicted Rg (Å)/Vol (Å)/Ra (Å)/Dro (e Å-3)
Constant subtraction allowed
χ2/Predicted Rg (Å)/Vol (Å)/Ra (Å)/Dro (e Å-3)
SREFLEX (with default parameters)
Starting crystal structure
No. of rigid body domains
χ2 range
No. of representative structures
	

0.0079-0.1166/1.35-1.432
P2/none
Skipped

0.632 (0.028)
44 ± 3

7.71

Mouse TRIM72 WT (PDB ID 7XYY)
0.0056-0.2564


7.051/50.90/135,768/1.800/0.007

6.743/51.07/133,242/1.800/0.022

 Mouse TRIM72 FL (PDB ID 7XYZ)
3
2.52-3.50
25
	

0.0126-0.1578/1.314-1.386
P2/none
Skipped

0.683 (0.032)
39 ± 3

4.52

ΔRING (PDB ID 7XV2)
0.0074-0.2743


3.068/50.00/115,354/1.400/0.015

3.057/50.00/115,354/1.420/0.015








