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Supplementary Fig. 1
A representative embryo in lateral view immunostained with anti-γ-tubulin (yellow) and kinesin (cyan) antibodies at 90 min. The nucleus/chromosomes are counterstained by SYTOX Green (magenta).

Supplementary Fig. 2
Two-dimensional projection of centrosome positions at 40 min and 60 min to the medial plane of the embryo. The center of the embryo is used as the origin point. Small dots represent coordinates for each individual, and large ones represent the mean of the data. The positions of the animal centrosome at 40 min and 60 min are shown in light and dark blue, respectively. The positions of the vegetal centrosome at 40 min and 60 min are shown in light and dark yellow, respectively. 

Supplementary Fig. 3
The distance between the animal and vegetal centrosomes in control (magenta) and PEM knockdown (green) embryos in the B3 cells. Error bars represent the mean ± SEM. Groups were compared using a Games-Howell test for the p-value, and we used Hedges’ g as the effect size. Results of statistical analyses between control and PEM knockdown embryos are shown on the data plots. Horizontal bold bars above (magenta) and below (green) the plots represent the groups compared within the control and PEM knockdown embryos, respectively. All groups have a sample size of 18 each. **, p < 0.05 and the confidence interval of the effect size does not include 0; NS, the p-value is not significant and the confidence interval of the effect size includes 0.

Supplementary Fig. 4
Comparing the CAB position at the 4-cell stage between control and PEM knockdown embryos. (a) A schematic diagram describing how the CAB position along the animal-vegetal axis was defined. The vegetal pole is 0%, and the animal pole is 100%. (b) The CAB positions at 40 min in control and PEM knockdown embryos are shown. Error bars represent the mean ± SEM. Groups were compared using a Games-Howell test for the p-value. We used Hedges’ g as the effect size. All groups have a sample size of 18 each. **, p < 0.05 and the confidence interval of the effect size does not include 0.

Supplementary Fig. 5
The comparison between the previous model and the results in this study. The previous model is above, and our result is at the bottom. Pink and blue curved arrows indicate PEM-dependent and PEM-independent moments, respectively. The magnitude of a force is shown in the length of the arrows. The dotted arrows show the function of attracting a centrosome by PEM. A, anterior; P, posterior; ani, animal pole; veg, vegetal pole.
1
