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Figure S1. Divergent (wall-eyed) stereo views of the Josephin-2 structure. (A) Stereo version of Figure 1A (note
that loop smoothing has been turned off in the stereo figure, leading to more complex paths for the regions of
irregular secondary structure). (B) Stereo version of Figure 2C.



Figure S2. Domain swapping in the Josephin-2 crystal structure. (A) Schematic representation of the non-domain-
swapped structure (left) versus the domain-swapped version (right). The magenta portion of the chain represents
residues 12-34 in one molecule, while the blue chain represents the corresponding stretch of residues in a
symmetry-related molecule. (B) An omit map calculated by omitting residues 18-22, corresponding to the point
of crossover for the domain swap. This view is shown in the same orientation as panel A. The map is contoured
at0.9c.
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Figure S3. Differences in Ca positions after superposition: Josephin-2 vs. ataxin-3 & Josephin-2 vs. AT3L. (A)
Table showing equivalent residue ranges used for superpositions. These correspond to the alignments (produced
by TM-align) shown in Figure 1. A total of 132 equivalent residue pairs were included in each superposition.
(B) Ca-to-Ca distance after superposition. Josephin-2 vs. ataxin-3, blue; Josephin-2 vs. AT3L, red.
Superpositions were carried out using LSQKAB (Kabsch, 1976).



Jos2 HHHHHHHHHH HHHHHHHHHH HHHHHHHHH EEEEE GGG

AT3 HHHHHHHHH HHHHHHHHHHHHHHHHHHHH HHHHHHH HHHHHHHH EEEE

AT3L HHHHHHHHHH HHHHHHHHHHHHHHHHHHH HHHHHHH HHHHHHHHH EEEE  HHHH

Jos2 MSQAPGAQPSPPTVYHERQRLELCAVHALNNVLQQQLFSQEAADETCKRLA-——————————————— PDSRLNPH-RSLLGTG-NYDVNVIMAALQGLGLAAVWWDRR-RPLSQLA
AT3  ————mm MESIFHEKQEGSLCAQHCLNNLLQGEYFSPVELSS IAHQLDEEERMRMAEGGVTSEDYRTFLQQP-SGNMDDSGFFSIQVISNALKVWGLELILFNSPEYQRLRID
AT3L ——————m o MDF IFHEKQEGFLCAQHCLNNLLQOGEYFSPVELAS IAHQLDEEERMRMAEGGVTSEEYLAFLQQP - SENMDDTGFFSIQVISNALKFWGLEI THFNNPEYQKLGID
Jos2 GGG EEEEEEE EEEEEEEEE EEEE EEEE HHHHHHHHHHHHHH  EEEEEEEHHHHHH

AT3 GGG EEEEEE EEEEEEEE EEEEEE EEE H-HHHHHHHHHHHHH  EEEEEE HHHH

AT3L GGG EEEEEE EEEEEEE EEEE EEE H-HHHHHHHG-GGG  EEEEEEE HHHHHH

Jos2 LPQVLGLILNLPSPVSLGLLSLPLRRRHWVALRQVDGVYYNLDSKLRAPEALGDEDGVRAFLAAALAQGLCEVLLVVTKEVEEKGSWLRTD—

AT3  PINERSFICNYK———————mm——omm EHWFTVRKLGKQWFNLNSLLTGPELISD-TYLALFLAQLOQE-GYSIFVVKGD———————————m LPDCEADQLLOMIR

AT3L PINERSFICNYK—————————————— QHWFTIRKFGKHWFNLNSLLAGPELISD-TCLANFLA-RLQQQAYSVFVVKGD————————————— LPDCEADQLLQI--

Figure S4. Secondary structure comparison between Josephin-2, ataxin-3, and AT3L. DSSP (Kabsch & Sander,
1983; Touw et al., 2015) was used to perform secondary structure analyses on Josephin-2 (this work), ataxin-3
(PDB code 1YZB), and AT3L (PBD code 3065). The results of the DSSP analysis are shown above the aligned
sequences. The nomenclature used follows the DSSP convention:

H alpha helix
E extended
G 3 10 helix
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