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Figure 2 - Phosphorylations by Nek2a and Cdk1/2-cyclin A2 turn Pds5b from a sororin- into
a Wapl-binder.

A Nek2a and Cdk1/2-cyclin A2 target juxtaposed but distinct residues within the disordered,
C-terminal domain of Pds5b. In vitro expressed Pds5b variants were incubated with the
indicated kinases and inhibitors in presence of [y-33P]-ATP, subjected to SDS-PAGE and
analyzed by autoradiography and immunoblotting. Note that Pds5b is also phosphorylated
by aurora B and, weakly, by Plk1. KD = kinase-dead Nek2a-Lys37Met; IVTT = coupled in vitro
transcription-translation.

B Rendering Pds5b resistant against both Nek2a and Cdk1/2-cyclin A2 is necessary and
sufficient to switch it from a Wapl- to a sororin-binder. Shown are the experimental outline
and corresponding immunoblots. Note that following the incubation with Nek2a and/or
Cdk1/2-cyclin A2, ATP was no longer present to exclude phosphorylation of sororin (and/or
Wapl) by traces of kinases, which might be retained on the beads.
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Figure 3 - Stabilized Nek2a and cyclin A2 trigger PCS to different extent.

A Experimental outline.

B Stabilized cyclin A2 causes profound PCS in prometaphase-arrested cells, which is largely
suppressed by Pds5b-2A. Spreads were categorized as separated (= single chromatids),
butterfly (= arms separated), zipped (= fully condensed but arms not separated) and long,
zipped (early mitotic, not yet fully condensed). Note that Pds5b-2A and -3A partially prevent
arm separation as judged by relative increase of zipped chromosomes (light blue). The
stacked bars represent the relative percentage (mean value with standard deviation) of
each category. For every condition > 100 spreads were counted for each biological replicate
(n=3).

C Sororin is retained by Nek2a- or Cdk1/2-cyclin A2-resistant Pds5b on prometaphase
chromatin. Note that i) eGFP-Nek2aAMR and eGFP-A86-cyclin A2 migrate at the same
height in SDS-PAGE, ii) expression of transgenic Pds5b results in a lower level of endogenous
Pds5b and iii) the retention of Pds5b and sororin on chromatin correlates with the
appearance of zipped chromosomes (see B).
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Figure 4 - Pericentromeric Pds5b is kept in a dephosphorylated state.

A Chromatin from Nek2aAMR- and Flag-tagged Pds5b-WT-expressing cells (see column/lane
7 of figure 3B, C) was benzonase-treated and subjected to Rad21-IP. Precipitated proteins
were detected by immunoblotting. Chromatin from Nek2aAMR- and Flag-tagged Pds5b-3A-
expressing cells (see column/lane 9 of figure 3B, C) served as control. mo = mock-IP; KD =
kinase-dead; transg. = transgenic; enodg. = endogenous.

B HelaK cells were transfected with the indicated siRNAs and released from G2- into a
prometaphase arrest. Chromosomes were isolated and subjected to Immunofluorescence
microscopy using the indicated antibodies. Arrow heads point at (peri)centromeric regions
as judged by CREST staining. Scale bars = 2.5 um.
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Figure 5 - Mimicking Pds5b phosphorylation by Nek2a and Cdk1/2-cyclin A2 causes PCS,
while preventing it inhibits arm separation and suppresses PCS in absence of Sgol.

A HelaK cells were transfected to replace endogenous Pds5a/b by Flag-tagged Pds5b
variants and, where indicated, to deplete Sgol. Following synchronization in prometaphase,
cells were analyzed by (IP-)Western.

B Chromosome spreads from cells in A were analyzed as in figure 3B. Note that the co-IP of
histone H2A with Pds5b correlates with the abundance of zipped chromosomes, which is
consistent with chromosomal retention of cohesin. For every condition > 100 spreads were
counted for each biological replicate (n=3).
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Expanded View Figures and legends

Fig. EV1
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Figure EV1 - Reconstitution of Wapl-dependent displacement of cohesin from crude G2-
phase chromatin.

A Recombinant kinases are active as judged by phosphorylation of model substrates. Plk1,
aurora B-INCENP, Nek2a, Cdk1/2-cyclin A2 or Cdk1-cyclin B1 supplemented with their
specific inhibitor or carrier solvent DMSO (-) were incubated with corresponding model
substrate in presence of [y*3P]-ATP. Reactions were subjected to SDS-PAGE followed by
autoradiography. Bl, BI2536; ZM, ZM447439; ST, staurosporine; RO, RO3306; MBP, myelin
basic protein.

B Nek2a and Cdk1/2-cyclin A2 are necessary for Wapl-dependent in vitro displacement of
cohesin from chromatin. Chromatin was freshly purified by repeated sedimentation from
G2-arrested HelaK cells, incubated with recombinant Wapl, kinases and inhibitors (BI2536,
ZM447439 and RO3306), as indicated, and then re-pelleted. Supernatants and chromatin
pellets were analyzed by immunoblotting.

C Wapl and the three kinases Nek2a, Cdk1/2-cyclin A2 and Aurora B-INCENP are sufficient to
support displacement of cohesin from isolated chromatin. Experiment was done as in B).


https://doi.org/10.1101/2024.03.12.584565
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.03.12.584565; this version posted March 12, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is
made available under aCC-BY-ND 4.0 International license.

.
Fig. EV2
Nek2a, [y¥P]-ATP: + + - - - + o+ - - - o+ 4+ - = = + + = = = 4+ + = = = 4 & = = = + o+ - - -
staurosporine: - + - - - -+ = = = - % = - - - 4+ = = = -+ = = = - 4 = = - -+ - = =
Cdk1/2-cyc. A2, [y3°P]-ATP: - - + + - - - 4+ o+ - - =+ o+ - T T T T - -+ o+ -
RO3306: - - - + - - - -+ - - - -+ - - - -+ - - - -+ - - - -+ - - - -+ -
[3%S]-methionine: - - - - + - - = = 4+ = = = = % B S S - - - - %
— J 4 2.4 -~ -~ g - - ~—
autoradiography | e ket | b = 1 i;‘ —= = - - -
. 4 | | | | B T |
IVTT: Rad21 Smcla Smc3 Stag1 Stag2 Pds5b-WT Pds5b-2A
Y
immunoblot [N L | S f L s Gl [ = i B Ll e e i | P [ - . ”q
i ud :
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

Figure EV2 - Nek2a and Cdk1/2-cyclin A2 both phosphorylate in vitro expressed Pds5b.

Cohesin subunits and Pds5b variants were expressed by coupled in vitro transcription-
translation (IVTT), incubated with Nek2a, Cdk1/2-cyclin A2, [y-33*P]-ATP and kinase inhibitors,
as indicated, separated by SDS-PAGE and analyzed by autoradiography and immunoblotting.
35S-methionine labeled IVTT products served as indicators of the migration behavior of the
respective full-length protein. Note that Pds5b-2A (Ser1161,1166Ala) is resistant to

phosphorylation by Cdk1/2-cyclin A2 but not Nek2a.
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Figure EV3 - Ser1209 of Pds5b is phosphorylated by Nek2a in early mitosis.

A Ser1209 of Pds5b is phosphorylated by Nek2a but not Cdk1/2-cyclin A2. Following
incubation of in vitro expressed Pds5b-WT or -3A with Nek2a or Cdk1/2-cyclin A2, samples
were analyzed by immunoblotting using the indicated antibodies. Nek2a-Lys37Met (KD,
kinase-dead) served as a negative control.

B Ser1209-phosphorylated Pds5b exhibits Wapl-dependent displacement from early mitotic
chromatin. HelaK cells in G2-, pro- and prometaphase were fractionated into chromatin and
soluble lysate and subjected to the indicated (IP-) Western analyses. Nek2a inhibitor (NCL
00017509) was added at the time of release from RO3306 and cells were harvested 30 min
thereafter.
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Figure EV4 - Nek2a and Cdk1/2-cyclin A2 convert Pds5b from a sororin- into an Wapl-
interactor but have no effect on Pds5a's binding behavior.

Shown are the experimental outline and corresponding immunoblots. Note that eGFP-
Nek2aAMR and eGFP-A86-cyclin A2 migrate at the same height in SDS-PAGE.
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