











Figure S3. Dynamics of Patronin and in silico modeling for the anaphase B switch. (A) FRAP of Patronin-GFP. Example of a Patronin-GFP bleach near the
pole. Bar, 5 pm. (B) Corrected and normalized fluorescence for the example shown in A. Fluorescence recovers fully and rapidly. Experiments were re-
peated >30 times for each condition. (C) Cartoon of the computational model. The diagram shows three parallel MTs (blue), representing the MTs in an
ipMT bundle in the left half-spindle, organized with their plus ends toward the equator (right) and their minus ends away from the equator (left), and a fixed
number of KLP1OA and Patronin molecules that diffuse freely in the one-dimensional space and bind and dissociate from the MTs at rates k., and k.. The
MTs in the model are assumed fo slide polewards and polymerize at their plus ends at the sliding rate, effectively giving rise to a fixed position of the MT
plus end in the laboratory frame of reference. MT minus ends depolymerize at a rate determined by the number of “active” KLPTOA molecules bound, which
is calculated as the difference between the number of KLPTOA and active inhibiting Patronin bound to the MT tip and is limited by O at the lower end. (D)
Model result: Pole position as a function of time in wild-type (blue) and Patronin-inhibited (red) embryos. A switch in the percentage of Patronin that can in-
hibit the depolymerization activity of KLPTOA from 10 to 90% (arrow) leads to movement of the pole away from the equator (at position O). The experiment
was repeated 15 times. (E) Spindle kymograph of Patronin (right) and merged with tubulin (left; red, tubulin; green, Patronin). The distribution of Patronin
does not change at anaphase B onset. (F) Model Patronin kymograph: Patronin is uniform throughout preanaphase B and anaphase B as observed in vivo,
compare with E. The experiment was repeated 15 times. (G) Example of in silico FRAP. The experiment was repeated 15 times.
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Table S1. Model parameters

Parameter Description Range Reference
N_MT Number of MTs 1-15 In a single ipMT bundle; Sharp et al., 1999
N_KLP Total number of KLP1OA molecules 500-5,000 Assumed in this study
N_Pat Total number of Patronin molecules 500-5,000 Assumed in this study
KK and KK KLP1OA-MT binding and unbinding rates 0.3and 0.7 57! Determined in this study to match in silico
on and Soff FRAP with experimental FRAP
K and kP Patronin-MT binding and unbinding rates 0.15and 0.9 57! Determined in this study to match in silico
on and Foff FRAP with experimental FRAP
Vo MT minus end depolymerization rate 0.06 pm/s Brust-Mascher and Scholey, 2002
dep per & number of KLP10A
Lo, Critical region length at MT minus end 10 x 8 nm = 80 nm Assumed in this study
for depolymerization rate
° Number of bound KLP10A for Vgep 35 Assumed in this study
Dk and Dp Diffusion coefficient for KLPTOA and Patronin 3.2 and 3.4 pm?/s Estimated from measured D of GFP adjusted
within the spindle volume by size (unpublished data)
v Fraction of active Patronin (inhibiting KLP10A) 0-1
At lteration time step 0.1s
Nep Total number of iterations per simulation 2,500
Ax and M Subcompartment size and number 6 nm and 3,000
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Video 1.  Dynamics of KLP10A-GFP in a representative spindle during Drosophila embryo mitosis. A representative transgenic
Drosophila embryo expressing KLPTOA-GFP under the polyubiquitin promoter was imaged by time-lapse confocal microscopy.
KLP10A-GFP was especially enriched at the centrosomes and spindle poles and also associated with kinetochores from pro-
metaphase to anaphase A. In addition, a small but significant localization to cortical structures and spindle MTs was observed.
Images were taken every 2.5 s on a confocal microscope (IX70; Olympus) with spinning-disk confocal head (PerkinElmer) for
10 min. Display rate is 10 frames/s. See Fig. 1 A for still images.

Video 2.  Dynamics of Patronin-GFP in a representative spindle during Drosophila embryo mitosis. A representative transgenic
Drosophila embryo expressing Patronin-GFP under the polyubiquitin promoter was imaged by time-lapse confocal microscopy.
Patronin-GFP localized along the spindle throughout mitosis and outside the nucleus during interphase. Images were taken every
4.7 s for 7 min on a confocal microscope (IX70; Olympus) with spinning-disk confocal head (PerkinElmer). Display rate is 10
frames/s. See Fig. 1 B for still images.

Video 3. Spindle dynamics and chromosome segregation in a control embryo. A representative transgenic Drosophila embryo
expressing GFP-tubulin (green) and RFP-histone (red) was imaged by time-lapse confocal microscopy. Image stacks were taken
every 17 s for 6 min on a confocal microscope (IX70; Olympus) with spinning-disk confocal head (PerkinElmer). Each frame is
the projection of nine planes spaced by 0.5 pm. Display rate is 5 frames/s. See Fig. 2 B (top) for still images.



Video 4. Spindle dynamics and chromosome segregation after Patronin inhibition. A representative transgenic Drosophila
embryo expressing GFP-tubulin (green) and RFP-histone (red) was injected with an anti-Patronin antibody (intracellular concen-
tration of ~0.3 mg/ml) at NEB onset and analyzed by time-lapse confocal microscopy. Image stacks were taken every 18 s for
9 min on a confocal microscope (IX70; Olympus) with spinning-disk confocal head (PerkinElmer). Each frame is the projection
of nine planes spaced by 0.5 pm. Display rate is 5 frames/s. See Fig. 2 B (bottom) for still images.

Video 5. KLP10A inhibition caused anaphase B-like elongation of metaphase-arrested spindles. A representative transgenic
Drosophila embryo expressing GFP-tubulin (green) and RFP-histone (red) was imaged by time-lapse confocal microscopy. Before
imaging, the embryo was injected with a high dose of cyclin B (intracellular concentration of ~0.7 mg/ml). After the high
dose cyclin B injection arrested the spindles in metaphase for around 10 min, the embryo was injected with an anti-KLP10A
antibody (intracellular concentration of ~0.5 mg/ml; KLP10A inhibition) and returned to imaging. This KLPTOA inhibition led
to anaphase B-like elongation of the metaphase-arrested spindles, with the chromosomes at the spindle equator. Images were
taken every 3 s on a confocal microscope (IX70; Olympus) with spinning-disk confocal head (PerkinElmer) for a total time of 17
min. Display rate is 10 frames/s. The arrow in the first frame indicates the measured spindle in Fig. 4 A (right).

Video 6. KLP10A inhibition led to anaphase B-like elongation of the anaphase A-arrested spindle. A representative trans-
genic Drosophila embryo expressing GFP-tubulin (green) and RFP-histone (red) was imaged by time-lapse confocal microscopy.
Before imaging, the embryo was injected with a low dose of cyclin B (intracellular concentration of ~0.3 mg/ml), and spindles
were arrested in metaphase for a prolonged time and then started to proceed into anaphase A. Then, the embryo was injected
with an anti-KLP10A antibody (intracellular concentration of ~0.5 mg/ml; KLP10A inhibition) at anaphase A onset and returned
to imaging. This KLP1OA inhibition led to anaphase B-like elongation of the anaphase A-arrested spindles, which would oth-
erwise show no spindle elongation. Images were taken every 3 s on a confocal microscope (IX70; Olympus) with spinning-disk
confocal head (PerkinElmer) for a total time of 14 min. Display rate is 10 frames/s. The arrows in the first frame indicate the
spindles that were measured for Fig. 4 E. The top spindle is also shown in Fig. 4 B [right).

Video 7. KLP10A inhibition led to anaphase B-like spindle elongation, which further segregated chromosomes. A represen-
tative transgenic Drosophila embryo expressing GFP-tubulin (green) and RFP-histone (red) was imaged by time-lapse confo-
cal microscopy. Before imaging, the embryo was injected with a low dose of cyclin B (intracellular concentration of ~0.3
mg/ml), and spindles were arrested in metaphase for a prolonged time and then started to proceed info anaphase A. Then,
the embryo was injected with an anti-KLP10A antibody (intracellular concentration of ~0.5 mg/ml; KLP10A inhibition) after
anaphase A started and returned to imaging. This KLP10A inhibition led to anaphase B-like elongation that further segregated
chromosomes, which would otherwise show no spindle elongation. Images were taken every 3 s on a confocal microscope
(IX70; Olympus) with spinning-disk confocal head (PerkinElmer) for a total time of 11 min. Display rate is 10 frames/s. See
also Fig. S2 A.
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