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Supplementary Figure 1. Levels of Smc3 protein at the centromeres are markedly decreased in aged MII oocytes. (A) The level of chromosome-associated Smc3 protein was detected by immunostaining in young and aged MII oocytes. Representative images show DNA (blue), Crest (red) and Smc3 (green). Scale bar, 5 μm. (B) Relative Smc3 intensity was quantified. The data are the means ± SEM, * P < 0.05; ≥ 340 sister pairs of each group were analyzed.
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Supplementary Figure 2. Misaligned or aligned chromatids at the spindle equator display incorrect kinetochore attachment in one aged MII oocyte. Some chromatids display polar kinetochore attachment (white arrow). Chromatids either away from the spindle equator (red arrow) or aligned at the equator (yellow arrow) were attached by merotelic orientation. A sister chromatid pair was attached by a bi-directional microtubule (blue arrow). Scale bar, 5 μm.
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Supplementary Figure 3. Aged oocytes are slow in segregating their chromosomes during anaphase II. (A) The distance of inter-polar chromatin was measured by the method shown image (upper). (B) The average velocity of chromosome segregation was calculated during anaphase II in young and aged oocytes. P = 0.05. In A and B, 33 old and 31 young oocytes from 9 independent experiments were observed. The data are shown as the mean ± SEM.
Supplementary video:

Supplementary video 1. Normal sister chromatid segregation during anaphase II. In this video, the oocyte begins to enter anaphase II at 9 min, and an image is captured every 3 min. Chromosomes are shown in red. Scale bar, 10 μm.

Supplementary video 2. Chromosome lagging and loss during anaphase II. 

In this video, the oocyte enters into anaphase II at 15 min, and an image is captured every 5 min. Chromosomes are shown in red. The blue arrow indicates chromosome lagging. Scale bar, 10 μm.

Supplementary video 3. Chromosome misalignment and trailing during anaphase II. In this video, the oocyte enters anaphase II at 9 min, and an image is captured every 3 min. Chromosome, red. The white arrow shows chromosome misalignment. The green arrow indicates chromosome trailing.
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