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In silico screening for protein-protein interactions

Figure S5. Predicted aligned error (PAE) plots for interactions involving central apparatus proteins.

A. PAE plots for pairwise predictions using human protein sequences retrieved from predictomes.org. Only the PAE plot for
model 1 is shown for each prediction, but the other PAE plots look similarly confident. The color scale indicates the per-residue
predicted error, with blue representing low error and red representing high error. B. PAE plots for multi-subunit predictions
using AlphaFold3 with mouse protein sequences. The color scale represents the expected position error, with darker green

indicating higher confidence.
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Figure S6. ARMC3 and ADGB are expressed in the multiciliated cells of the lung.

A. Uniform Manifold Approximation and Projection (UMAP) plot showing clustering of major human lung cell types generated
by integrating 148 single-cell or single-nucleus RNA-seq datasets from 104 human lung donors*®. Cells are colored according
to their predicted identities. Labeled are multiciliated epithelial cells and their precursor deuterosomal cells. B. UMAP feature
plots displaying expression of CFAP70 and SPEF2, with color intensity indicating normalized gene expression (blue: low, red:
high). Expression is mostly restricted to the multiciliated epithelial cells, consistent with their gene products being components
of the central apparatus of motile cilia. C. UMAP feature plots displaying the expression of ARMC3 and ADGB. Both genes
have expression profiles that closely resemble CFAP70 and SPEF2 as shown in panel B.
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Figure S7: Mechanistic insights into DONSON'’s interaction with NASP

A. Superimposition of the AF-M predicted DONSON-NASP complex with the NASP—H3 crystal structure (PDB: 7V1L). The
overlay illustrates that the DONSON-binding surface on NASP overlaps with the H3-H4-binding interface, indicating that these
interactions are mutually exclusive. B. Co-immunoprecipitation of Xenopus NASP with the indicated FLAG-DONSON variants.
Same experiment as in Figure 6D, except using Xenopus NASP. C. The interaction of DONSON with NASP is not required
for efficient DNA replication. DONSON was immunodepleted from egg extracts (NPE), and recombinant CDK2—Cyclin E1 (to
restore efficient replication due to partial CDK2—Cyclin E co-depletion) and buffer or the indicated mutants were added back.
Licensing and replication initiation were carried out in the presence of radioactive dATP, and replication efficiency was
measured by running replication products on native agarose gels and performing autoradiography (see Methods). Data
represent mean + SD (n = 3). D. Same experiment as in (C), but plasmids were separated on native gels containing 1 yM
chloroquine to resolve plasmid topoisomers, and the autoradiograph of the gel is shown (top), together with a density trace
through each lane (bottom), to indicate that there is no difference in the degree of plasmid supercoiling in the different
conditions where replication was observed, consistent with there being no major defect in replication-coupled chromatin
assembly. E. Independent replicate of the data shown in Figure 6F. F. Predicted aligned error (PAE) plots of the AF-M
predicted DONSON-NASP-ASF 1B complex. The color scale indicates the per-residue predicted error, with blue representing
low error and red representing high error.
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Figure S8: Hypothetical model of DONSON'’s role in chromatin assembly

Given the new protein-protein interactions reported here (DONSON-NASP and NASP-ASF1B) and the similar effects of
DONSON, NASP, and CAF-1 depletion on fork progression, we hypothesize that these proteins cooperate in replication-
coupled chromatin assembly, according to the following mechanism. A. Our data indicate that NASP and ASF1B bind
cooperatively to H3-H4 because a NASP mutant that disrupts the newly identified NASP—ASF1B interaction also no longer
binds histone H3. We further propose that DONSON interacts with the replisome through previously described interactions
with GINS and MCM3. B. We propose that DONSON’s N-terminal region captures NASP. Because DONSON and histones
bind the same surface on NASP, DONSON binding triggers histone transfer from NASP to ASF1B. Consistent with this model,
NASP mutants that lose the interaction with histones exhibit a modest but reproducible increase in binding to DONSON
(Figures 6F and S7E). The new interaction detected between NASP and ASF1B indicates that the ASF1B—H3-H4 complex
might remain associated with NASP after DONSON binding. C. The known interaction between CAF-1 and ASF 1B facilitates
histones transfer from ASF1B to CAF-1, followed by deposition on DNA. We speculate that replication-coupled chromatin
assembly remains intact in egg extracts when the DONSON-NASP interaction is disrupted because the large pool of free
histones in this system bypasses the need for this pathway. Alternatively, direct interaction with CAF-1 or DONSON-NASP
might represent redundant mechanisms for ASF1B—H3-H4 complexes to be concentrated near CAF-1.
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