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Euchlorocystis marina sp. nov. (oocystaceae, trebouxiophyceae), a new species of green algae from a seawater

shrimp culture pond.

Chorophyta

1. Introduction

Oocystaceae is a cosmopolitan family of green algae with distinct morphology and ultrastructure. It has formed

unique and complex biological characteristics and ecological environment adaptability in the course of long-term

evolution. Some Oocystaceae species, owing to their high nitrogen and phosphorus removal ability , high CO -

tolerance , simple growth requirements, and adaptability to various environmental conditions , have shown

great potential in improving the aquaculture water environment , wastewater treatment , carbon emissions

, and biofuel .

Oocystaceae are widely distributed, with records and reports all over the world. The early morphological

classification assigned the Oocystaceae family to the Chlorophyceae class , but molecular studies confirmed

that this family was a monophyletic group in the Trebouxiophyceae class . Štenclová et al. 

conducted a molecular phylogenetic study on 54 Oocystaceae species in 2017, and divided Oocystaceae into

three subfamilies and five clades. Recently, five new genera were defined in the family Oocystaceae,

including  Planctonemopsis  ,  Quadricoccopsis  ,  Euchlorocystis,  Densicystis  , and  Reticulocystis  .

Currently, 96 genera and 304 species of Oocystaceae have been recorded in AlgaeBase . However, few marine

species of this family have been recorded.

As a new member of the Oocystaceae family, the genus Euchlorocystis was defined by Liu et al.  in 2018. The

genus Euchlorocystis has multiple pyrenoids, distinguishing it from Oocystis. It also has a multilayered cell wall and

trough-shaped chloroplast, which is different from the  Oonephris  genus. In addition, the cell size

of  Euchlorocystis  and the number of chloroplasts per cell were used as the main morphological markers that

distinguish the genus Eremosphaera. Currently, only one taxonomically accepted species of Euchlorocystis is listed

in AlgaeBase . A new strain of algae from a mariculture pond of shrimp in Zhanjiang, Guangdong Province,

China, and successfully cultured it in the laboratory. Morphological and phylogenetic analyses identified this strain

as a new species, Euchlorocystis marina sp. nov., belonging to the Oocystaceae (Trebouxiophyceae, Chlorophyta).
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The results will increase the understanding of the genus Euchlorocystis and enrich records of marine species of

Oocystaceae.

2. Morphological Observations

Cells are solitary or in 2–16 cell colonies within a thin, hyaline mucilaginous envelope or within an expanded

mother cell wall (Figure 1). Cells are round, oval, or slightly reniform, ranging in size from 11.3 to 16.6 μm long and

6.3 to 10.3 μm wide. Cell walls are thick, sometimes stratified (Figure 1b,c), and smooth, without thickening polars.

Mother cell walls are extended according to the number and arrangement of daughter cells and are usually an

irregularly round shape, with or without tapered thickening ends (Figure 1b,d). The number and shape of

chloroplasts are difficult to discern on the microscopic level. When observed with TEM, a horseshoe-shaped

chloroplast was observed, which occupied most of the cell volume (Figure 2a,d). Asexual reproduction was by 2–4

autospores released by a rupture of the mother cell wall. These autospores could be propagated again

independently inside the mother cell (Figure 1e,g). The asynchronous cell division led to the size difference

between the daughter cells (Figure 1i) and the formation of multilayer mother cell walls (Figure 2e,f).

Figure 1. Light microscopy of Euchlorocystis marina. (a) Solitary cell; (b) 2-celled colony; (c) 3-celled colony; (d) 4-

celled colony; (e) 5-celled colony; (f) 6-celled colony; (g) 7-celled colony; (h) 8-celled colony; (i) 13-celled colony.
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Figure 2. Transmission electron microscopy of Euchlorocystis marina sp. nov. (a,d) Mature cells; (b,c) Young cells;

(e,f) Ultrastructure of multilayer mother cell wall. (CW = cell wall; C = chloroplast; P = pyrenoid; S = starch grains;

ST = starch sheath; N = nucleus). The mother cell walls are indicated by black arrow.

When observed with TEM, 1–4 pyrenoids were observed in the mature cells of  Euchlorocystis marina  (Figure

2a,d). The pyrenoid was surrounded by a starch sheath composed of 2–4 starch plates, and the pyrenoid matrix

was homogenous (Figure 2a,d). However, in some young cells, pyrenoids were not observed (Figure 2b,c).

3. Molecular Phylogeny

Sequencing of the 18S rDNA of the new strain produced a 1720 bp sequence, introns were excluded. The final 18S

rDNA sequences alignment of 29 taxa with 1633 base positions were used for the phylogenetic tree construction,

and Prasiola mexicana  (Prasiolaceae) was chosen for the outgroup. The ML and NJ analyses yielded a similar

topology and only the ML tree was presented in Figure 3. The 18S rDNA phylogenetic trees consistently recovered

that the newly isolated strain and Euchlorocystis subsalina formed an independent clade with high support (99/100

for ML/NJ) (Figure 3). Direct comparison showed that the 18S rDNA of the new strain had 41 differences (97.5%

identity) to Euchlorocystis subsalina (Table 1).
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Figure 3. Maximum likelihood tree of 18S rDNA sequences. Bootstrap support from ML and NJ posterior

probabilities are presented on the nodes. The cell morphology picture of Euchlorocystis subsalina was from Liu et

al. .

Table 1.  Direct comparison of 18S rDNA sequences of  Euchlorocystis marina  (bold) with some species of the

Oocystaceae family. Numbers below the diagonal indicate nucleotide substitutions between a pair of sequences

and those above the diagonal are percent identities. Black boxed area indicates the high sequence similarities

between the two closest related species.

[17]

Positions
Compared:

1633.

Accession
Number

Eremo.
viridis

Ecball.
dichotomus

Oocystis.
marina

Euchloro.
subsalina

Euchloro.
marina

Oocystella.
oogama

Oonephris.
obesa

Eremosphaera
viridis AF387154 — 90.0% 94.6% 94.5% 92.6% 93.9% 87.6%

Ecballocystopsis
dichotomus JX018184 163 — 90.4% 90.3% 88.1% 90.6% 82.7%

Oocystis
marina MF100784 88 157 — 96.7% 94.7% 95.8% 86.6%

Euchlorocystis
subsalina MF100785 90 158 54 — 97.5% 95.8% 86.8%
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