Supplemental Tables:

Insert Insert Predicted MW
Vector Backbone | RM mutant constructs length (bp) length without tag
(aa) (kD)
pEGFP-CI1 RAXA 3069 1023 113
pEGFP-CI1 1-135 405 135 15
pEGFP-/mCh-Cl1 1-305 915 305 33
pEGFP-/mCh-Cl1 1-496 1488 496 54
pEGFP-CI1 1-591 1773 591 65
pEGFP-CI1 135-305 510 170 19
pEGFP-CI1 305-496 573 191 21
pEGFP-/mCh-Cl1 305-713 1224 408 46
pEGFP-/mCh-Cl1 496-591 285 95 11
496-713
pEGFP-/mCh-Cl1 (stop codon inserted) 1581 217 24
pEGFP-/mCh-Cl1 496-1023 1581 527 59
pEGFP-CI1 591-1023 1296 432 48
pEGFP-CI1 713-946 699 233 26
pEGFP-/mCh-Cl1 713-1023 930 310 35

Supplemental Table S1.

RepoMan truncation mutants generated




Supplemental Table S2. Antibodies used for immunoblotting and immunoprecipitation






Supplemental Table S3. N- (1-496, M) and C- (496-1023, H) terminal-specific RepoMan
interactors. Proteins identified in the quantitative mass spectrometry experiment by 2 or more
peptides and with SILAC ratios > 1.5 are shown here (full datasets provided as Supplemental
Datasets). A.Proteins enriched with GFP-RepoMan/1-496. B. Proteins enriched with GFP-
RepoMan/496-1023. Runs 1 and 2 indicate technical replicates of the SILAC IP experiment.
Significance B values indicate variance from mean log ratios for a chosen confidence threshold
value (p < 0.05). Proteins in bold were validated as RepoMan interactors by co-IP/WB analysis.
Protein classes highlighted: RepoMan (dark green), PP1 (light green), import factors (yellow),
PP2A complex members (orange), RPLs (dark pink) and RPSs (light pink). ND: not detected in

this run. NQ: not quantified in this run.






Supplemental Table S4. RepoMan interactors specific to the 496-713 domain. Proteins
identified in the quantitative mass spectrometry experiment by 2 or more peptides and with
SILAC ratios > 5 are shown here (full datasets provided as Supplemental Datasets). Significance
B values indicate variance from mean log ratios for a chosen confidence threshold value (p <
0.05). The shift of such a larger number of proteins from the mean affects significance
calculations, with only the RepoMan fragment itself appearing to be significantly enriched above
background. Runs 1 and 2 indicate technical replicates of the SILAC IP experiment. Proteins in
bold were validated as RepoMan interactors by co-IP/WB analysis. Protein classes highlighted:
RepoMan (green), import factors (yellow), PP2A complex members (orange), RPLs (dark pink),
RPSs (light pink) and histones (turquoise). ND: not detected in this run. NQ: not quantified in

this run.



Supplemental Table S5. RepoMan interactors specific to the 713-1023 domain. Proteins

identified in the quantitative mass spectrometry experiment by 2 or more peptides and with



SILAC ratios > 2 are shown here (full datasets provided as Supplemental Datasets). Significance
B values indicate variance from mean log ratios for a chosen confidence threshold value (p <
0.05). Runs 1 and 2 indicate technical replicates of the SILAC IP experiment. Proteins in bold
were validated as RepoMan interactors by co-IP/WB analysis. Protein classes highlighted:
RepoMan (green), import factors (yellow), PP2A complex members (orange), RPLs (dark pink),
RPSs (light pink) and DNA damage response-related proteins (blue). ND: not detected in this

run. NQ: not quantified in this run.



Supplemental Figure Legends

Supplementary Figure 1. Truncation mutant dynamics. A. FLIP (Fluorescence Loss In
Photobleaching) experiment demonstrating that cleavage of RepoMan at residue 591 (into 1-591
and 591-1023 fragments) results in a C-terminal fragment (591-1023) that is not retained
efficiently in the nucleus. A cytoplasmic ROI was continually photobleached every 1 second for
a total of 126 seconds, with images taken after each bleach event. The intensity over time of a
nuclear region of interest is normalized for any photobleaching due to image acquisition and
plotted. Data are mean + SE (n =4-7, 3 separate experiments). GFP alone (shuttles freely) and
full-length GFP-tagged RepoMan (does not shuttle) are shown for comparison. B. FRAP
(Fluorescence Recovery After Photobleaching) experiment comparing the turnover rate of GFP-
tagged fragments 1-591 (green) and 591-1023 (purple) to that of full-length GFP-tagged
RepoMan (red) and free GFP (blue). A pre-bleach image was acquired, a nucleoplasmic ROI
photobleached at the 0 time point and the GFP signal within that ROI monitored over time. C.
FRAP experiment, carried out as described above, comparing the turnover rate of the 1-305
(green) and 305-713 (purple) and 713-1023 (turquoise) GFP-RepoMan fragments to that of the
full-length protein (red) and free GFP (blue). D. FRAP experiment comparing the turnover rate
of the N-terminal 1-305 (green), 1-496 (purple) and 1-591 (turquoise) GFP-RepoMan fragments
to that of the full-length protein (red) and free GFP (blue), focusing on the early post-bleach time
points. For all FRAP experiments shown here, data are mean + SE (n = 7-31, 3 separate

experiments).

Supplementary Figure 2. Transient overexpression of GFP-RepoMan (or fragments used

for interactome study) has no effect on cell cycle distribution. A. FACS analysis of HeLa



cells 24 hours after Effectene-based transfection with pEGFP, pEGFP-RepoMan, pEGFP-
RepoMan/RAXA or the 4 RepoMan truncation mutants used in the fragmentome experiments (1-
496, 496-1023, 496-713 and 713-1023). Non-transfected cells are shown for comparison. B.
FACS analysis of HeLa cells 24 hours after Polyethylenimine (PEI)-based transfection with
pEGFP, pEGFP-RepoMan, pEGFP-RepoMan/RAXA or the 4 RepoMan truncation mutants used
for the fragmentome experiments (1-496, 496-1023, 496-713 and 713-1023). Non-transfected
cells are shown for comparison. C. Table summarizing the cell cycle distributions (between G1,
S and G2/M) for each condition. D. Equivalent total protein amounts of cell lysates were
analyzed by Western blot, using anti-GFP antibodies, to demonstrate the relative amounts of

fusion protein expressed. Transfection efficiencies ranged from 40-80%.

Supplementary Figure 3. Fragmentome approach increases sensitivity of detection of
interactors. A. Peptides detected in the SILAC IP experiment comparing mCh-RepoMan to the
non-PP1 binding mutant mCh-RepoMan/RAXA are highlighted in purple, with sequence
coverage and normalized intensity (summed peptide intensity/ MW of RepoMan * 1¢°) noted
below. B. Peptides detected in the fragmentome experiment comparing the N-terminal (1-496,
orange) and C-terminal (496-1023, green) halves of RepoMan. Sequence coverage and
normalized intensity (summed intensity for all RepoMan peptides detected/ MW of RepoMan *
1e°) noted below. C. Distribution of protein classes between N- and C-terminal halves of
RepoMan. Relative abundance (summed peptide intensities for each protein normalized to
molecular weight) vs. log H:M (enrichment with FP-RepoMan/1-496 vs. FP-RepoMan/496-
1023) was plotted and the main protein classes of RepoMan interactors identified in our

interactome screens highlighted, as indicated in the legend.



Supplementary Figure 4. Subcellular distribution and additional validation experiments. A.
Fractionation of HeLa cells and analysis of cell equivalent volumes of CP (cytoplasmic), NP
(nucleoplasmic) and No (nucleolar) extracts by WB using anti-RepoMan (RM) antibodies and
antibodies raised against cell compartment-specific proteins (CP, alpha-tubulin; NP, Lamin A/C;
No, RNA Pol I subunit A190). B. Fractionation of HeLa cells into cytoplasmic (CP) and nuclear
(NP) extracts for analysis of RepoMan and PP2Ac/R1A/B56y complex member distribution
between these cellular compartments. In the top right panel, HeLa cells transiently expressing
FP-RepoMan were fractionated and analyzed by WB using anti-RepoMan antibodies, to compare
cellular distribution of FP-tagged and endogenous protein. C. Fractionation of HeLa cells
transiently expressing either FP-tagged RepoMan fragment 1-496 or 496-1023 and analysis of
cell equivalent volumes of cytoplasmic (CP) and nuclear (NP) extracts using anti-FP antibodies
to detect the fusion proteins (and the indicated cell compartment-specific markers). D.
Validation of the co-purification of endogenous RepoMan with the FP-tagged importins KPNA2
and KPNBI. E. Validation of the co-purification of both endogenous RepoMan and G3BP2 with
FP-tagged Caprin. F. Demonstration of the C-terminal domain-specificity of the interaction
between RepoMan and Caprin (496-713), histone H3 (713-1023) and hnRNP Al (496-713). An
equal enrichment of hnRNP K was observed with both fragments (496-713 and 713-1023). G.
Co-IP/WB experiment testing whether the phosphorylation status of amino acid S591 in
RepoMan affects interaction with the PP2Ac/R1A/B56y complex. Western blot analysis was
carried out using the antibodies indicated. Anti-FP antibodies were used to demonstrate the

amount of fusion protein (or free FP) recovered in each IP.



Supplementary Figure 5. Additional validation and domain-specific mapping of ribosomal
protein and histone H3 interaction with RepoMan. A. Western blot demonstrating mapping of
the interaction of the 496-591 domain of RepoMan with RPL7 and nucleolin (NCL). Control IPs
of FP alone and FP fused to a nuclear localization signal (FP-NLS) are shown for comparison. B.
Summary of the co-purification of RPL7, RPS6 and NCL with FP-RepoMan vs. FP alone, as
measured by quantitative Western blot analysis (n = 4 independent experiments). The bars
indicate enrichment of each protein normalized to the amount of fusion protein recovered.
Asterisks indicate significant enrichment of these interactors above the control FP IP (p < 0.05 in
an unpaired Student’s t-test). C. The 496-591 fragment of RM is predominantly nuclear and
shows additional accumulation in nucleoli, as shown here by fluorescence imaging of PFA-fixed
HelLa cells transiently expressing GFP-RepoMan/496-591 and stained with antibodies raised
against NCL, a marker for the nucleolus (arrow). Scale bar is 5 uM. WB analysis of nuclei
purified from these cells and fractionated into separate nucleoplasmic (NP) and nucleolar (No)
extracts demonstrates the distribution of the 496-591 fragment between the nucleoplasm and
nucleoli. In the left panel, anti-Lamin A/C (nuclear envelope marker) and anti-nucleophosmin
(NPM, nucleolar marker) antibodies demonstrate the purity of the fractions. Anti-FP detects FP-
RepoMan/496-591 in both, albeit with the majority of the fusion protein found in the
nucleoplasm. The panel on the right shows that endogenous RPL7 co-purifies predominantly
with the nucleoplasmic pool of FP-RepoMan/496-591. A control IP of FP alone from nuclear
extracts is shown for comparison. D. In the FLIP experiment shown here, the same pool of
nucleolar GFP-RM was repeatedly photobleached every second (arrows) for a total of 126
seconds, with images taken after each bleach event. The intensity over time for three different

nuclear regions of interest (dark gray squares, neighbouring nucleoplasm; gray circles, other



nucleolus; pale gray triangles, remote area of nucleoplasm) was normalized for photobleaching
due to image acquisition and plotted. Data are mean = SE (n =4-7, 2 separate experiments).
Decreasing fluorescence indicates loss of GFP-RepoMan signal as it continuously shuttles
through the nucleolus and is photobleached. E. Western blot demonstrating the domain-specific
enrichment (496-1023 and 713-1023) of histone H3 with RepoMan. F. Summary of the co-
purification of histone H3 with RepoMan and RepoMan fragments as measured by quantitative
Western blot analysis (n = 3-4 independent experiments). The bars indicate enrichment of H3
with the GFP fusion proteins relative to the amount enriched in a control GFP-alone IP, with the
dashed line at 1 indicating the same enrichment with both. Asterisks indicate significant

enrichment of histone H3 above the control IP (p < 0.05 in an unpaired Student’s t-test).

Supplementary Figure 6. Full Western blots for data shown in Figures 1 and 4. Lines
indicate where lanes not presented in the figure were omitted, while dashed lines indicate where
a Western blot was cut so that different regions could be probed with different antibodies, and
then reassembled for chemiluminescence imaging. Dashed arrows indicate where sections of a
cut Western blot were reassembled for probing of the entire blot with a single antibody. All
antibodies used are indicated below the blots. Molecular weight standards are shown to the left
of each blot. Lanes are as indicated. “Data not shown” indicates regions of a blot that were
probed with different antibodies, with the data obtained not presented in this study. “RM”

indicates wild type RepoMan and “RAXA” the non PP1-binding mutant.

Supplementary Figure 7. Full Western blots for data shown in Figures 5 and 7. Lines

indicate where lanes not presented in the figure were omitted, while dashed lines indicate where



a Western blot was cut so that different regions could be probed with different antibodies, and
then reassembled for chemiluminescence imaging. Dashed arrows indicate where sections of a
cut Western blot were reassembled for probing of the entire blot with a single antibody. All
antibodies used are indicated below the blots. Molecular weight standards are shown to the left
of each blot. Lanes are as indicated. “Data not shown” indicates regions of a blot that were
probed with different antibodies, with the data obtained not presented in this study.
Abbreviations used here include Async (asynchronous), Noc (nocodazole), Thy (thymidine), HU
(hydroxyurea), Mim (L-mimosine) and Tax (taxol). “WT” indicates wild type RepoMan and

“RAXA” the non PP1-binding mutant.

Supplementary Figure 8. Full Western blots for data shown in Figure 6. Lines indicate
where lanes not presented in the figure were omitted, while dashed lines indicate where a
Western blot was cut so that different regions could be probed with different antibodies, and then
reassembled for chemiluminescence imaging. Dashed arrows indicate where sections of a cut
Western blot were reassembled for probing of the entire blot with a single antibody. All
antibodies used are indicated below the blots. Molecular weight standards are shown to the left
of each blot. Lanes are as indicated. “Data not shown” indicates regions of a blot that were
probed with different antibodies, with the data obtained not presented in this study. “WT”

indicates wild type RepoMan and “RAXA” the non PP1-binding mutant.

Supplemental Figure 9. Mascot search results for RepoMan phosphopeptide mapping

experiment.
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