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Figure S1-S4

Figure S1 Morphological observation of vegetative colonies in Astrephomene gubernaculifera
strain 2014-1002-YKkAs8. Light microscopy of mature vegetative colonies in one-day-old culture
was carried out with a BX53 microscope (Olympus, Tokyo, Japan) equipped with Nomarski
interference optics. Based on the number of posterior somatic cells in 64-celled colonies and the
characteristic of cellular sheaths [1], the Astrephomene strain 2014-1002-YkAs8 was identified as
Astrephomene gubernaculifera. a Surface view of a 64-celled colony. Scale bar: 20 pm. b Median
optical section of a 64-celled colony. Note small somatic cells at the posterior pole of colony
(arrowhead). Scale bar: 20 um. ¢ Four somatic cells at the posterior pole of 64-celled embryo. Note
the somatic cells are smaller and paler than reproductive cells. Scale bar: 10 um. d Cellular sheaths
stained with diluted methylene blue. Note cellular sheaths attached to each other without

fenestrations. Scale bar: 10 um.
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Figure S2 Maximum-likelihood tree of Astrephomene and Gonium based on rbcL genes. The
coding region of rbcL, the chloroplast gene for the large subunit of RuBisCO, of 4. gubernaculifera
strain 2014-1002-YkAs8 were sequenced with essentially the same method in previous research [2—
5]. The 1,128 bp corresponded to position 31-1,158 of rbcL from Astrephomene and Gonium (as
outgroup) were subjected to maximum-likelihood analyses based on the GTR + G models with 1000
replicates of bootstrap analyses [6] performed by MEGA 6.06 [7]. As the sequence from
Astrephomene strain 2014-1002-YkAs8 was completely the same as sequence from 4.
gubernaculifera NIES-418, they were treated as a single operational taxonomic unit. Accession
numbers of sequence data were shown in brackets. Bootstrap value (> 50%) from

maximum-likelihood (left), and neighbor-joining (right) are shown at branches.
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Figure S3 Diagram of making preparations for light microscopy time-lapse imaging of
Astrephomene embryogenesis. In order to examine the embryos from anterior-lateral, lateral,
posterior-lateral and posterior views, fully mature vegetative colonies of Astrephomene were
fragmented into several parts with Dounce tissue grinder and attached to coverslips coated with

polyethyleneimine. Then the coverslips were put on slides and sealed with Vaseline.
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Figure S4 Western blot of two species with anti-CrSAS-6 antibody. The protein bands were
detected with anti-CrSAS-6 antibody in Astrephomene gubernaculifera strain 2014-1002-YkAs8 and
Eudorina sp. strain 2010-623-F1-E8. Western blotting analysis was carried out as described
previously [8] for evaluation of the specificity of the antibody. Western blotting showed that the
anti-CrSAS-6 antibody cross-reacted with SAS-6 from the two species.
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