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Supplementary Figure 1: Characterization of the UNC-45:MyoYF and UNC-

45:MyoF complexes

(a) SEC of recombinant myosin incubated at 4°C (folded) and at 27°C (partially

unfolded). SDS-PAGE of the peaks is shown on the right. (b) Mass photometry

experiments of UNC-45:MyoYF and UNC-45:MyoF complexes.
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Supplementary Figure 2: UNC-45:Myo" and UNC-45:MyoYF show distinct

crosslink patterns compatible with folded and unfolded myosin.

(a) Plot of interlinks comparing complexes with UNC-45 containing intact (blue) or
damaged (red) myosin. Links have been filtered to FDR < 5%. (b) Model of the UNC-
45:MyoF generated using Haddock and the cross-linking restraints. The lower 50kDa

domain of myosin points at the UCS domain of UNC-45.
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Supplementary Figure 3. UFD-2 specifically targets damaged myosin for

ubiquitination.

(a) Purification of the UNC-45:myosin complexes in the UNC-45 K82E background. (b)
AlphaFold2 model of UFD2 with Ubox (green) and the TPR-interacting region (red)
identified in Fig. 2c. The peptide containing the internal EEYD is labeled in orange.(c)
Left: UFD-2-mediated ubiquitination of in vitro reconstituted UNC-45:myosin
complexes and UNC-45 or myosin alone performed at 4 °C and 27 °C. SDS-PAGE
gels with signals of stain-free fluorescence (total protein) and DyLight800 (ubiquitin)
have been overlayed. Right: Quantification of Ubn after 150 minutes using DyLight800

signal.
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Supplementary Figure 4: A discrete myosin peptide specifically binds to the
UNC-45 UCS domain.

(a) Selected, representative melting curves of thermal shift assays. Red dashed lines
indicate the determined melting temperatures (Tm). (b) Fluorescence anisotropy of
myosin peptides. For measurements the minimal motif shown in figure Fig. 3b was

used. Mean and standard deviation of 3 replicates (WT) and 2 replicates (scrambled)
are shown.
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Supplementary Figure 5: K. lactis SHE4 crystal structure.

(a) Alignment of SHE4 comparing the sequences from the K. lactis chaperone used in

this study and S. cerevisiae that has been described previously in Shi & Blobel, 2010.
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(b) K. lactis SHE4 structure at 2.4 A in absence of a myosin peptide, with a-helices
shown as cylinders to indicate the ARM-repeats (top), and schematic representation
of ARM-repeats topology (bottom). (c) Superposition of K. lactis SHE4 (grey) and C.
elegans UNC-45 (PDB: 4i2z, black) UCS domains, that align well to each other (root

mean square deviation of 3.8 A over 321 Ca-atoms).
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Supplementary Figure 6: K. lactis SHE4 binds the myosin peptide in an extended

conformation.

Structural alignment of the co-crystallized myosin peptide (green) and the native
myosin B-hairpin loop of myo4 (grey), indicating the different backbone conformations

free (B-hairpin) and chaperone-bound (extended) myosin motif.
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PaCRO1/457-658 457 RAAAQ RIL IST ALV PIPQSAAIR ASIE----TPDPTADRRDLLPT- - - -FESEBMA S——TDIDT—— 526
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DmUNC45/691-881 691 RHATQ RIGITINBEVS - - -DVIRPHLN ---QQDCTALEN- -------- SEMA] S - -MNESV - - 752
DrUNC458/694-886 694 | KA S Hi AAVS EIA ---EVVRPBVS ---GTDRDGMEN- - ----- - - ABRG G--LNIKL-- 755
MmUNC458/692-864¢ 692 VKAAHG AAVSNBDI A ---EVVRPBVS ---DTQRDGLQOM- - ------ - ABLG SG - -RSDKL - - 753
HSUNC456/692-664 692 VKAAH, AAVS DA ---EVVR VR ---DTQRDGLAQN- - - - -- - - - Al G SG - -RSDKL - - 753
* w

KISHE4/413-622 486 GK | \LSNAQYWDS.NL-LLDSSVRIQRSTL LI SMEMSNPMA | SAKEFCFENPKSAQ-NFEILVMKE-LELHDIQsSQR VIA554
ScSHE4/530-746 609 CKHIVSTKVYWST NL -MLDENVPLQRSTLEL | SNMMSHPLT | AAKFFNLENPQSLR-NFNILVMKE-LQLSDVESQRMVAA 687
SpRNG3/504-704 572 - A VQ.—CWRELDEL—IIETNPLIQR TTEL INMLSLSP-YCL |KFEIGDKDSDFENTRLHIVLAR-SDTEDTPTRL ACIB48
PaCRO1/457-658 527 -RKS|I I RT -AWDDVEBEQ -LFNPNSRVCTAAVEL VCNLVQDP -EQTLALFGDGSPKAKN - RV VVI\IA -ADAEDPKTRSHMAGE 602
CeUNC45/705-698 767 - RGRILKEKA I PK EFWFMTDHEHL RAAAABLL L LFFE----- KIYEETVAF’GTD* LKL LYSAEVEEERLSRHESAA 841
DmUNC45/691-881 753 - RIIKEQGVSKIEYY - LMEDHL YL TRAAAQCLCHMLVMSE -DV I KMEEGNND - - - - - - VKFLAL -CEDE.EETAT C 824
DrUNC458/694-886 756 - RVKIILKEKALPE NY -MFEDHEQ | RQAATECMCNLVCCK -EVQDRYLEDGN - - - -D-KLKLLVLE-CGEDEEKLQRMA 828
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CeUNC45/705-898 842 GFMILTEDENACARIMDE IKS-WPEVFKDIAMH- -EDAET@R| MG | ANIMHSSNKLCS 898

DmUNC45/691-881 825 A I ITSVSVKCCEKILAIAS-WLDILHTLIAN--PSPAV IMI1ILNMINAGEE | AK 881

DrUNC458/694-886 829 ALBMML TAAQKKLAVKMTKVTEQWLEILQRLCIH- -DNPE | TVFNMLDADDQLAK 886
MmUNC458/692-884 827 ALIMMLTAAHKKLCLKMTEVTTQWLEILQRLCLH--DQLSV IAHNLLSADAELAR 884
HsUNC456/692-884 827 ALBMMLITAAHKKLCLKMTQVTTQWLEILQRLCLH- -DQLSV IAYNLLAADAELAK 884

Supplementary Figure 7: K. lactis SHE4 binds the myosin peptide via a
conserved interface.

Sequence alignment of the myosin binding region of UCS-proteins from selected
species. Strictly conserved residues that are involved in myosin binding are highlighted
with a black asterisk, Asn475 mutated in Fig. 4c is highlighted with a red asterisk.
Residues are coloured in shades of blue according to percentage identity with dark
blue >80% and white <40%.
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refiNP_508504.2|/1-1963 QKTH - NK IVPD--M- - - -RSKSH RMDNMS ADQWLM NENVVGLMQN
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refiNP_001317741.1//1-1809 TEL KRNPQLAFPKVR - - - - - - - - - ADMTMSTDGFVE AlGEQLLDVVVA
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Supplementary Figure 8: Validation of the FXsHY-motif for UNC-45 binding and

conservation among C. elegans myosin isoforms.

(a) Thermal shift assays comparing melting temperatures of UNC-45 in presence of
the WT myosin peptide versus different mutants of the FXsHY-motif. Dotted line
indicates the melting temperature of WT UNC-45 in absence of peptides as observed
in Fig. 3c. (b) Conservation of FX3HY-motif in C. elegans myosin isoforms. Position
582 is indicated with a red asterisk, displaying either Y or F.
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Supplementary Figure 9: Binding of MYH3 peptide to human UNC-45B

(a) Top: Alphafold2 models of UNC-45B (dark grey) in complex with MYH3 peptides
(blue rank1, red rank2, yellow rank3, orange rank4, purple rank5), superposed to She4

(light grey) and the myosin peptide (green) of the crystal structure determined in this
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paper. Only the UCS domain (aa 452-931) and the minimal MYH3 peptide HFSLIHY
are shown. Bottom: Zoom-in showing modelled peptides (blue, red, yellow) together
with the co-crystallized FX3HY peptide (green) bound to SHE4. (b) SDS-PAGE
analysis of isolated UNC45B after SEC purification, showing purity of protein sample.
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Supplementary Figure 10: Comparison of crosslink sites to myosin and human

point mutation causing myopathies mapped on the UNC-45 structure.

Mapping of residues on the C. elegans UNC-45 structure (PDB: 4i2z) of which point
mutations have been linked to human myopathies (blue). Magenta and green indicate
interlinks found in UNC-45:myoF only or both UNC-45:myoYF and UNC-45:myoF.
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Supplementary Table

Supplementary Table 1 — Data collection and refinement statistics

She4d_apo Shed _pep
PDB ID 8BRG 8BRH
Wavelength (A) 0.9763 1.1512
Resolution range 19.83-2.4(2.49 -2.4) 49.47 -2.4(2.49 -2.4)
Space group P3121 P3121
Unit cell 129.51 129.5177.199090 120 128.48 128.48 77.54 90 90 120
Total reflections 581084 (59265) 285131 (28464)
Unique reflections 29424 (2908) 34958 (3457)
Multiplicity 19.7 (20.4) 8.1(8.1)
Completeness (%) 99.74 (99.97) 99.92 (99.86)
Mean I/sigma(l) 19.71 (1.66) 7.92 (0.40)
Wilson B-factor 58.65 51.9

R-merge 0.1324 (2.489) 0.1599 (4.302)
R-meas 0.1359 (2.553) 0.1707 (4.588)
R-pim 0.0306 (0.5623) 0.05921 (1.576)
CC1/2 1 (0.589) 0.997 (0.0741)
cc* 1(0.861) 0.999 (0.372)
Reflections used in refinement 29423 (2907) 29151 (2900)
Reflections used for R-free 1494 (139) 1483 (141)

R-work 0.2064 (0.3019) 0.2118 (0.3811)
R-free 0.2555 (0.3081) 0.2501 (0.3900)
CC(work) 0.970 (0.679) 0.950 (0.611)
CC(free) 0.950 (0.645) 0.934 (0.614)
Number of non-hydrogen atoms 5058 5215

macromolecules 5020 5083

solvent 38 132
Protein residues 633 639
RMS(bonds) 0.008 0.007
RMS(angles) 1.02 0.93
Ramachandran favored (%) 94.90 96.82
Ramachandran allowed (%) 4.63 3.02
Ramachandran outliers (%) 0.48 0.16
Rotamer outliers (%) 0.35 0.69
Clashscore 17.62 12.65
Average B-factor 81.29 68.15

macromolecules 81.42 68.46

solvent 63.76 56.18
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