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Supplementary Table 1 Cryo-EM data collection, refinement, and validation statistics
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Supplementary Fig. 1 Sequence alignment of SID-1 family proteins.

Sequence alignment of human, mouse SIDT1/ SIDT2 as well as C. elegans SID-1were performed using
Clustal Omega with a small manual modification. Secondary structures are indicated in arrow-head (B-sheet)
or cylinder (helix) above the sequence of human SIDT1. Residues completely conserved in listed SID-1 family
proteins are red while the residues conserved in listed mammalian SID-1 family proteins are shown in red and
orange, respectively. The catalytic residues are highlighted in green. Residues involved in cholesterol binding
is highlighted in yellow. The CRAC motifs in extracellular region (10), TM5 and TM7 are boxed in cyan.
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Supplementary Fig. 2 Cryo-EM analysis of human SIDT1.

Data processing workflow of cryo-EM analysis of human SIDT1. Representative motion-corrected
micrograph out of 3,441 total micrographs, 3D class averages, gold-standard FSC curves of the final 3D
reconstruction (resolution cut-off at FSC = 0.143), and the final 3D map (colored according to the local
resolution) are shown. 2D class averages were calculated using refined particles that were used for the final
reconstruction. 3D class selected for the following analyses are indicated with red dotted boxes.
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Supplementary Fig. 3 Cryo-EM analysis of human SIDT1 in the presence of 25 bp dsRNA.

Data processing workflow of cryo-EM analysis of human SIDT1 in the presence of 25 bp dsRNA.
Representative motion-corrected micrograph out of 5,002 total micrographs, 3D class averages, gold-
standard FSC curves of the final 3D reconstruction (resolution cut-off at FSC = 0.143), and the final 3D map
(coloured according to the local resolution) are shown. 2D class averages were calculated using refined
particles that were used for the final reconstruction. 3D class selected for the following analyses are indicated
with red dotted boxes.
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Supplementary Fig. 4 Representative density for the extracellular and transmembrane regions

of the closed form of human SIDT1.
Representative cryo-EM density maps of the closed-form of human SIDT1 around ECD1, ECD2 and

each TM helix of human SIDT1 and zinc ion are shown.
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Supplementary Fig. 5 Representative density for the extracellular and transmembrane regions

of the open-form of human SIDT1.
Representative cryo-EM density maps of the open-form of human SIDT1 around ECD1, ECD2 and

each TM helix of human SIDT1 and zinc ion are shown.
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Supplementary Fig. 6 The structure of SIDT1 in the presence of dsRNA.

(a) The cytoplasmic region of hSIDT1 closed-form is shown. The TM1-TM2, TM3-TM4 and TM7-8
loops are discontinued, which indicated as dashed lines. The cytoplasmic TM1-TM2 loop is largely
disordered in the cryo-EM map (green dashed line).

(b) EMSA assay using full length hSIDT1 or mutant with TM1-2 loop deletion (A391: 391-442, A381:
381-442). Unshifted band corresponding to unbound dsRNA was monitored to estimate dsRNA
binding with SIDT1 since hSIDT1-dsRNA complex less migrated. Increasing concentration of hSIDT1
(1, 2, 3, 4, 5 uM) was incubated with 1 uM of dsRNA and subjected to electrophoresis.



Supplementary Fig. 7 The assembly of extracellular region of SIDT1.

(a) Topology diagram of human SIDT1. Dotted lines indicate disordered regions in the cryo-EM map
in the structure of human SIDT1 closed form. The B-strand and a-helix are shown in arrowhead and
cylinder, respectively.

(b) Structure of the extracellular region of human SIDT1consists of 2 domains (ECD1 and ECD2)
which adopt B-sandwich folds. The extracellular region has four N-glycosylation (Asn57, Asn67,
Asn83 and Asn136) and two disulfide bonds (Cys130-Cys222 and Cys212-Cys271). ECD1 and
ECD2 are tightly packed with each other.

(c) The cryo-EM densities around disulfide bonds are shown.

(d) The N-terminal extracellular domain is packed with TM segments through the interaction between
ECD2 and TM2-TM3/TM10-TM10 loops. Residues that forms hydrogen bond or salt bridge (dotted
line) are shown with label. Disulfide bonds are shown as orange lines.



Top view

Supplementary Fig. 8 The TM domain of SIDT1 has a structural similarity with ACERs and
ADIPORs.

Pairwise structure comparisons between the closed form of SIDT1 and Adiponectin receptor 2
(ADIPORZ2, PDB ID: 5LX9) or Alkaline ceramidase 3 (ACER3, PDB: 6G70) 7 TMs were performed
using DALI server??, 7 out of 11 TMs in SIDT1 (cyan) were superimposed with all 7 TMs in AIPOR2
(yellow) and ACER3 (orange) with an overall r.m.s. d. of 3.4 A and 4.5 A for Ca atoms, respectively.
The transmembrane segments with numbering of SIDT1 are indicated, while those of ACER3 and
ADIPOR are indicated in parentheses. Extracellular domains and loops are omitted for clarification.
Catalytic residues and Zn?* ions are shown in pink stick model and sphere model, respectively.
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Supplementary Fig. 9 The closed-open interconversion of the SIDT1 TM region.
Pairwise structure comparisons between the closed- and open form of SIDT1. The cryo-EM density
map if TM5, TM6 and TM7 which undergo significant conformation change are shown.
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Supplementary Fig. 10 Mapping of mutations that attenuate systemic RNA by SID-1 on the
structure of SIDT1.
Mutations that attenuate systemic RNA by SID-1 are mapped on the structure of SIDT1 (upper
panel). Mutations of SID-1 and their properties are listed (lower panel).



Side view

Supplementary Fig. 11 The electrostatic surface potential of predicted structure of C. elegans
SID-1.

(a) Two C. elegans SID-1 structures predicted by Alpha-Fold (magenta and purple) were each
superimposed on each protomer of hSIDT1 homodimer closed-form (white) (left panel). The TM
region of SID-1 is relatively fit to that of SIDT1, while the extracellular domain (ECD) is not fitted well
and conflicts with the other protomer due to the difference of the orientation between ECD and TM.
On the other hand, when ECDs of two SID-1 structures were each superimposed on each ECD of
SIDT1 homodimer (right panel), SID-1 ECDs were well fitted to SIDT1 with less confliction except for
the N-terminal helix (red and blue). The N-terminal helix (residue 2-16) is connected to ECD via
flexible linker (residues 17-30), which suggests that the orientation of the N-terminal helix is flexible.
(b) The electrostatic surface potential of the ECD dimer model of SID-1 as right panel in (a) is shown
in the same orientation as Figure 4a for comparison with SIDT1. The N-terminal 30 residues in SID-1
are omitted in the model for clarity.
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Supplementary Fig. 12 | The structural comparison between SIDT1 and SIDT2.

a. Superposition of human SIDT1 (closed-form) and human SIDT2 (gray, PDB: 7Y63) are shown.
The TM numbers of the superimposed protomer are shown, but * is added to the number of the other
protomer for clarity. SIDT1 lacks the first B-strand in ECD1 but has a longer TM2 and TM6 helices.
Structural deviation of Ca atoms in TM6, TM7 and TM8 are higher than other regions.

b. Structural comparison focused on the catalytic site. Catalytic residues of human SIDT2 are
superimposed on those of human SIDT1 closed-form (top panel) or SIDT1 open-form (bottom panel).
Catalytic residues are shown with stick models and the zinc ion is shown as green sphere. Residue
numbers of SIDT1 are indicated while those of SIDT2 are indicated in parentheses.
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