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Expanded View Figures

Figure EV1. Cryo-EM analysis and structure modelling of I,,D2-DNA complex.

A
B

EV1

Example micrograph with scale bar.

Example 2D classes. Circular mask is 170 A in diameter. 2D classes surrounded by a green box correspond to Iy,D2-DNA complex particles, while smaller-sized 2D
classes surrounded by a red box likely correspond to monomeric Iyp/D2 proteins.

Fourier Shell Correlation (FSC) curves: between the two half maps produced in the final local non-uniform refinement (shown in blue) and between the refined model
and final map (shown in orange).

Particle orientation (viewing direction distribution) in the final map. Total number of particles: 139,601.

Top: Locally filtered map coloured by local resolution, viewed from three different angles. Bottom: Corresponding structural model viewed under same orientations.
lubD2-DNA structure with corresponding map density (locally filtered map), centred on the isopeptide bond between K523 of FANCI and G76 of ubiquitin. Some well-
resolved side-chains are illustrated as sticks and indicated.

Interaction between FANCI and FANCD2 C-termini with corresponding map density (locally filtered map). A beta-sheet consisting of a FANCI and a FANCD2 strand is
formed (residues 1,285-1,289 of FANCI and residues 1,384-1,388 of FANCD2). This is held in place through hydrophobic and electrostatic interactions with a FANCD2
helix (1,351-1,377 aa). Residues predicted to participate in such interactions are shown as sticks and indicated. Selected side chains, for which there is good density
are also shown as sticks. For clarity, adjacent to that region elements of the Iy,D2-DNA structure and map are not shown.

lupD2-DNA structure centred on DNA. Density corresponding to the 27 bp modelled DNA is shown as orange mesh. Colouring of structure is as in (E-G).
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Figure EV1.
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Figure EV2. type="main">l,,D2-DNA and I,,D2,,-DNA structure comparison.
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The absence of a FANCD2-conjugated ubiquitin in Iy,D2-DNA structure is associated with a disorder in the N-terminus of FANCI (residues 1-170), when compared
with IypD2y,-DNA structure. The two structures were aligned in Pymol and visualised from the same angle, either on their own (left and centre), or together (right).
Helices of FANCI involved in interaction with FANCD2’s ubiquitin (IypD2y,-DNA structure; FANCI: blue, Ubiquitin: magenta), are positioned differently when the ubig-
uitin is removed (ly,D2-DNA structure; FANCI: orange). I;5D2y,-DNA and I;,D2-DNA structures were fitted to I;,D2-DNA sharpened map (yellow) and centred on
FANCI N-terminus.

Removal of ubiquitin (magenta) from FANCD2 results in slight movements affecting several FANCD2 helices, from 31 (helix where ubiquitin is conjugated) up to o18.
FANCD2 helices of 1y,D2-DNA and I,D2y,-DNA are better aligned towards the N-terminus of FANCD2 (N-terminally to, and including a18 helix of FANCD2), whereby
FANCD?2 interacts with the ubiquitin (green) conjugated to FANCI. The structures shown in (A), were centred on the central part of FANCD2.
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Figure EV3. FANCI and FANCD?2 target lysine positioning and accessibility in DNA-bound 1,,D2, ID2, ID2y, and IypD2y;, Structures.

A The overall accessibility of FANCI's K523 and FANCD2’s K561 is shown within Iy,D2-DNA, ID2-DNA (PDB: 6VAA), ID2,,-DNA (PDB: 6VAF) and ly,D2y,-DNA (PDB: 6VAE)

structures. For clarity DNA was removed from the structures. The corresponding lysines are illustrated as orange spheres. 1y,D2, ID2yp and Iy,D2y, Structures were
aligned to FANCI of ID2 structure, to allow visualisation of all structures under same orientation.

FANCI’s K523 and FANCD2’s K561 accessible surface areas and buried surface area (both in 52) are shown in non-ubiquitinated ID2 complex and upon ubiquitination
of the other subunit. These values were determined from associated PDB files using the PDBePISA tool (Krissinel & Henrick, 2007) at https://www.ebi.ac.uk/pdbe/pisa/.
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Figure EV4. Cryo-EM density corresponding to the Ubiquitin-FANCD2 interface in the Iy,D2-DNA structure.

A The ubiquitin conjugated to FANCI interacts with several residues located in helices 010, 13, 015, ®18 and 23 of FANCD2 in ly,D2-DNA structure. Assessment of the
density map (Phenix auto-sharpened I,,D2-DNA map) and of the nature and distance between interacting residues, indicate that the ubiquitin of FANCI predomi-
nantly interacts with residues located on helices 10 (H209) and o13 (V243 and P244), and on helix o18 (S337, $338, S341, C342) of FANCD2. Interacting residues are
indicated and illustrated as sticks. D168 and N206 of FANCD2 (also shown and illustrated as sticks) are positioned in areas corresponding to overlapping density
between ubiquitin and FANCD2, but are not sufficiently close to K33 and K11 of ubiquitin, respectively, for a high confidence interaction.

B Ubiquitin-FANCD2 interface from a view centred on residues G47, 144, H68, V70 and L8 of ubiquitin.

C Ubiquitin-FANCD?2 interface from a view centred on residues K283 and S251 of FANCD2.

Data information: Dotted straight lines indicate hydrogen bonding.
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