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Supplementary Materials and Methods

Selection of antibodies for importin beta-1 co-immunoprecipitation

Antibodies raised against various human importin beta-1 epitopes were tested: 1, Abcam 45938
(rabbit polyclonal, fragment 50-150); 2, BD clone 23 (mouse, fragment 48-241); 3, Abcam 45901
(rabbit polyclonal, fragment 500-600); 4, Abcam 2811 (mouse monoclonal, full-length protein); 5,
Sigma 12534 (mouse monoclonal, full-length protein). Antibodies were incubated with 1 mg of
whole cell extracts (WCE) prepared from mitotic cells (thymidine-synchronized and collected by
mitotic shake-off). The loaded WCE sample (40 ug) represents 4% of the WCE input. The
antibody pull-down efficiency was evaluated from the intensity ratio of the E1 elution band relative
to that of [E1+ SUP] bands. To compare qualitatively the co-IP of antibodies 4, 5, and 2, mitotic
WCE (1 mg) were incubated with bead-bound or -unbound antibodies. The recovered co-IP after
low stringency salt wash (150 mM NaCl) was fractionated through 10% SDS-polyacrylamide gel
electrophoresis. After staining with Blue Silver, prominent bands were excised and processed for

reduction, alkylation, trypsin digestion and Maldi-TOF analysis.

Cell cycle synchronization

Protocols to obtain mitosis-enriched cultures were compared after cell cycle arrest and release
from: i) 2 mM thymidine (T1895, Sigma) followed by release in medium containing 30 uM
deoxycytidine (D3897, Sigma) for 10 hours; ii) the monastrol derivative Eg5 inhibitor STLC (S-
trityl-L-cysteine, 2 uM) (164739, Sigma) and release in fresh STLC-free medium for 30-60
minutes; or iii) the ATP-competitive inhibitor of CDK1, RO3306 (9 uM, 20 hours) (SML0569,
Sigma) and release in fresh RO3306-free medium for 30-60 minutes. In most experiments in this
study, the RO3306 synchronization/release protocol was used. For WB analysis mitotic cells were

collected by mechanical shake-off.

BUB3 immunolocalization. Cells were pre-treated with MT-stabilizing buffer, MTSB (4M
glycerol, 100 mM Pipes, | mM EGTA, 5 mM MgCl,), followed by 0.05% Triton X-100 in MTSB,
then fixed in 3.7% para-formaldehyde and permeabilized in ice-cold Methanol. BUB3 was stained
with rabbit antibody (Abcam ab133699, 1:250); kinetochores (KTs) were detected using human
CREST serum (Antibodies Inc. 15-234-0001, 1:20); microtubules (MTs) were detected using
mouse alpha-tubulin antibody (Sigma T5168, 1:3000 dilution). Secondary antibodies were: Cy3-
conjugated anti-rabbit IgG for BUB3 (red); 7-amino-4-methylcoumarin-3-acetic acid (AMCA)-



conjugated anti-human IgG for CREST (blue), and fluorescein isothiocyanate (FITC)-conjugated
anti-mouse IgG for alpha-tubulin (green) (all from Jackson Immunoresearch Laboratories).

Coverslips were mounted in Vectashield (Vector Laboratories).

Western blotting. Protein extracts were separated through SDS-PAGE, transferred to
nitrocellulose filters, blocked and incubated with primary antibodies indicated in Supplementary
Figure 3. Horseradish peroxidase-conjugated secondary antibodies (goat anti-mouse 1:10.000, goat
anti-rabbit 1:10.000 from Santa Cruz Biotechology) were revealed with enhanced

chemiluminescence (ECL).

Supplementary Figure legends

Supplementary Figure 1. Selection of importin beta-1 antibodies to profile the importin beta-1
mitotic importome. a, Schematic representation of protein-binding domains (double arrowed
regions) in the importin beta-1 linear map. The lines below identify importin beta-1 fragments used
as immunogens for the antibodies under comparison (listed in Supplementary Materials and
Methods). b, Importin beta-1 yield in IP using the antibodies shown in a (cross-linked to the beads)
from the whole cell extract input (WCE, 1 mg) prepared from mitotic cells collected by shake-off
after thymidine arrest and release. For each antibody the following samples were loaded alongside:
WCE, 40 ug; Sup, supernatant (1/20 of the total volume); E1, elution 1 (entire yield). After PAGE
fractionation and transfer, all filters were incubated with the indicated antibodies in routine Western
immunoblotting. ¢, Low scale MALDI TOF analysis of importin beta-1 co-IP from thymidine
arrested and released cells using three antibodies selected in b after electrophoresis and excision of

most prominent bands; green stars, identified proteins; red arrowheads, unidentified bands.

Supplementary Figure 2. Comparison of cell cycle synchronization methods for preparation
of mitotic cell extracts. Cell cycle arrest and release protocols are schematized at the top of each
panel; in all cases. For Western blot analysis, mitotic cells were collected after various periods of
release from synchronization by mechanical "shake-off" as they detached from the culture flasks at
round-up. Harvested cell samples after release were analyzed by Western blot for cyclin Bl
expression and by immunofluorescence (IF) staining to examine the mitotic apparatus (alpha-
tubulin green) and chromosomes (DAPI, blue) under a 40 x objective. a, In thymidine-arrested and

released cells, most mitotic figures are normal (IF panels) but mitotic progression is heterogeneous:



histograms in the graph represent the frequency of mitotic substages in samples collected 10 hours
after release from thymidine arrest. P+PM, prophase and prometaphase; M, metaphase; A+T,
anaphase and telophase. In b and ¢, RO3306- and STLC-arrested and released cultures showed
higher synchrony in progression through mitosis compared to thymidine and were examined for the
presence of abnormal figures by IF. In ¢, STLC arrests the cell cycle relatively later compared with
RO3306 (many cells are beyond NEB in STLC-arrested cultures); the graph represents the
frequency of abnormal figures among all mitoses and shows that mitoses with monopolar spindles
still represent 37,33% of all cells 60 minutes after STLC release. In b, most mitotic figures showed
a normal mitotic apparatus 60 minutes after release from RO3306 arrest, which was therefore used

as the preferred protocol. Bar, 10 um.

Supplementary Figure 3. The table at the top lists details and specificities of primary
antibodies selected for PLA assays. Below, the specificity of the indicated antibodies was tested by

Western immunoblotting (40 ug of HeLa mitotic cell extract per lane).

Supplementary Figure 4. Immunolocalization of BUB3 in stages of mitotic progression in
physiological mitosis from asynchronously cycling cell cultures (100 x objective). a, abundant
BUB3 signals (red) co-localize with KTs, visualized by CREST antibody (blue): b, BUB3 signals
are gradually lost from KTs as proper attachments with MTs (green) are established. ¢, note the
decreased abundance and delocalization of BUB3 signals from KTs in anaphase. d, MTs were
inhibited by pretreatment with nocodazole (NOC), thus leaving KTs free of attachments: BUB3

signals concentrated at unattached KTs and displayed increased abundance. Bar, 5 um.
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Protein . . Dilution (IF | Dilution | Produced
MW Antibody detail and PLA) (WB) by Code |Immunogen
GFP 27 kDa | Rabbit polyclonal | (1:1000) (1:500) Abcam ab6556 |Recombinant full length protein
Full length native protein
Imp beta | 97 kDa | Mouse monoclonal | (1:2000) | (1:2000) | Abcam ab2811 [corresponding to Cow
NTF97/Importin beta.
Aminoacids 121-216 mapping at
RAN 26 kDa | Rabbit polyclonal (1:50) (1:200) | Santa Cruz| SC-20802 |the C terminus of RAN of human
origin
Aminoacids 159-203 mapping at
RANBPI1 | 24 kDa | Rabbit polyclonal (1:100) (1:200) | Santa Cruz| SC-28576 |the C terminus of RANBP1 of
mouse origin
Synthetic peptide (human)
RANBP2 | 358 kDa | Rabbit polyclonal [ (1:2000) | (1:1000) | Santa Cruz| ab64726 |corresponding to 3 times repeated
sequence in RANBP?2 protein
Synthetic peptide from a region
NuSAP 49 kDa | Rabbit polyclonal (1:500) (1:1000) | Abcam ab93779 |[within amino acids 125 - 175 of
Human NUSAP1
A synthetic peptide corresponding
BUB3 37 kDa | Rabbit polyclonal (1:250) (1:10000)| Abcam | ab133699 |to residues near the N terminus of
Human Bub3
GFP Imp beta RAN RANBPI1 RANBP2 NuSAP BUB3
kDa kDa kDa kDa kDa kDa kDa
200 — _
N 200 B B - ) 100
150 150 — 150 150 75—
100— 100 — _ 100 — B
100 — 100 — s 75 75 250 75 — 50—
75 — 75— g
—  —
50 — 50 — 37 — .
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SH= 37— 100 — | 25 — 20—
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