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Fig. 1 Light microscopy of Volvox amboensis “Blunder Road strain” from Australia
a, b: Two different views of asexual spheroids with developing embryos (d).
c: Face view of somatic cells of asexual spheroid showing thick cytoplasmic bridges (b).
d: Side view of somatic cells located in the anterior region of asexual spheroid. Note an eyespot (e) and a pyrenoid (p)

in the chloroplast.

e: Individual sheaths (asterisks) enclosing somatic cells in asexual spheroid stained with methylene blue.
f, g: Newly formed daughter spheroids (d) just after inversion. Note that differentiation of gonidia (reproductive cells) in

daughter spheroids is not evident.

and the clade composed of the Blunder Road strain
and V. biwakoensis were sister to each other with
0.97 PPBI and 70% BVML.

Based on the secondary structure comparison of
ITS-2, at least one compensatory base change (CBC)
was found in helix I between the Blunder Road
strain and its sister species V. biwakoensis (Fig. 3).
In addition, the helix II showed a CBC between the
Blunder Road strain and Volvox sp. Sagami.

DISCUSSION

The presence of thick cytoplasmic bridges
between the somatic cells in the asexual spheroids
(Fig. 1) (Palmer, 1978) clearly places the Blunder

Road strain in Volvox sect. Volvox. The present
phylogenetic analyses of the Blunder Road strain
showed that it represents a new lineage that is sepa-
rated in phylogenetic position from other species
(Fig. 2), and showed the presence of at least one
CBC when compared to its closely related species
within Volvox sect. Volvox (Fig. 3). Thus, the
Blunder Road strain may represent a new species
within Volvox sect. Volvox. However, species with-
out molecular information are valid according to the
International Code of Nomenclature for algae, fungi,
and plants (Turland et «l., 2018). Within the species
of Volvox sect. Volvox, three species, V. prolificus
M.O.P. Iyengar, V. merrillii W.R. Shaw and V.
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Fig. 2 Bayesian inference (BI) of Volvox amboensis “Blunder Road strain” from Australia within Volvox sect.
Volvox based on combined data set from the internal transcribed spacer (ITS) regions of nuclear ribosomal
DNA (rDNA) (ITS-1, 5.8S rDNA, and ITS-2), actin gene and two chloroplast genes (rbcL and psbC) (Table 1).
The tree was constructed using partitioned models (rbcL: HKY+I; psboC: F81+I; ITS: K80+G, actin: K80+I).
Branch lengths are proportional to the evolutionary distances indicated by the scale bar. Numbers in left and
right sides at branches indicate posterior probabilities (0.90 or more) by BI and bootstrap values (50% or more)

based on 1000 replicates of maximum likelihood metho
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Fig. 3 Comparison of two helices of the secondary structure of nuclear ribosomal DNA internal transcribed

spacer 2 transcripts between Volvox amboensis

“Blunder Road strain” from Australia and its closely

related species (Fig 2). Compensatory base changes (CBC) between V. amboensis and other species are shown.

amboensis lack molecular information (Kimbara et
al., 2019; Nozaki et al., 2024). Therefore, species-lev-
el diagnostic characters in Volvox sect. Volvox
should be compared between the Blunder Road
strain and previously described species including

these three species.

In species taxonomy within Volvox sect. Volvox,
morphological characters in sexual reproduction are
diagnostic for species identification (Kimbara et al.,
2019; Nozaki et al., 2024; Smith 1944). Although sex-
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ual reproduction of the Blunder Road strain could
not be induced in the present study, Palmer (1978)
observed bisexual or monoicous spheroids of this
strain. In addition, Palmer (1978) described more
than 250-400 or more zygotes distributed in the pos-
terior 4/5 of the sexual spheroids and the zygotes
have spines with a pointed end. These characteris-
tics are similar to those of V. amboensis (Nozaki et
al., 2024; Rich & Pocock, 1933; Smith 1944) (Table 2).
Rich & Pocock (1933) described 20-700, usually more
than 200 zygotes with acute spines. Such a large
number of zygotes (250 or more) has only been
reported for V. amboensis within Volvox sect. Volvox
(Kimbara et al., 2019; Nozaki et al., 2024; Smith 1944)
(Table 2). Furthermore, the pear-shaped somatic
cells in an asexual spheroid in V. amboensis
described by Rich & Pocock (1933) are consistent
with the present observation of the Blunder Road
strain (Fig. 1d). Thus, the Blunder Road strain is
identified here as V. amboensis on the basis of its
bisexual spheroids with more than 250 zygotes with
acutely spiny cell walls. Although Palmer (1978) did
not describe them, an estimation suggests that the
Blunder Road strain zygotes are smaller in diameter
and spine length than V. amboensis from Africa
(Table 2). Additionally, the shape of the zygote
spines differs between the Australian and African
algae (Table 2). Therefore, new culture strains of V.
amboensis from Australia and Africa are necessary
for further taxonomic research.

The Blunder Road strain of V. amboensis is avail-
able from Microbial Culture Collection at National
Institute for Environmental Studies (NIES Collection,
Tsukuba, Japan) (Kawachi et al., 2013) (https://mcc.
nbrp.jp/index_en.html) as NIES-4534 (Table 1).
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MRV ARy 7 2 (Volvox) W HERZHSHG SN, ¥4 7H V. globator L. % &L R WHIE K2 D7V — T3 K
WXy 7 ZHi (Volvox sect. Volvox) \ZFHRT 5. G, =2 5 THEDKRIVER Y 7 ZAH OO 535 A % s
L7z, AHIZ 1978 D T ¥ AKREF — A F Y RROBEFRLCHERA S, FAKRFAED T FHAEECRFIL TV b0
Thh. BERKRIZMERA (ZHRERE) 2R L, £Rio 2 BTEOIEERMBIEITTE X ) RO E Rk TEEL, %
RET ORI EFEFMTH - 72, Lo L, LNV OGEICER G HAEMOMAR (BHRE) 3BRI N aho /.
G RIENT OFE R, AREIIHH R TH D, % ITS2 0 2 YA T & SHE YIRS E IR0 & 7z O THHE O g
HdHEz o, LaL, EERBLWIE 2 &ERROAERAARIZIN &R F R % FRC S OMEHERRTH ), Hed 113 250~
400 DL ETH ) A TR R - 7202 0. DEoX) RBEBEIINE CRIZTFEST—F Dhho72T 79 HED V.
amboensis MLF. Rich & Pocock LFM L TEB Y, SHOF—A b5 THRIE V. amboensis & [F5E L, [ SREFIEHTMA Y
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