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A New Marine Cyrtophorid Ciliate, Dysteria nabia nov. spec. (Ciliophora: 
Phyllopharyngea: Cyrtophorida: Dysteriidae), from South Korea

Mi-Hyun PARK and Gi-Sik MIN

Department of Biological Sciences, Inha University, Incheon, South Korea

Abstract. We discovered a new marine cyrtophorid ciliate, Dysteria nabia nov. spec., in Incheon Harbor in the Yellow Sea and at Ihoteu 
Beach on Jeju-do Island, South Korea. This new species is described based on live observations, protargol impregnation, and silver nitrate 
impregnation. Dysteria nabia measures approximately 94 × 45 µm in vivo and has an oval to elliptical form, with a subcaudally positioned 
podite; 5 right kineties, with a single shortened innermost right kinety; usually 3 left frontal kineties; and 2 contractile vacuoles. The length 
of the small subunit ribosomal RNA (SSU rRNA) gene sequence is 1,700 bp. In comparison with the five previously identified sequences 
of Dysteria species, the inter-specific similarity of D. nabia ranges from 91.5 to 98.4%.
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INTRODUCTION

Most species of Dysteria (Ciliophora: Phyllopha-
ryngea: Cyrtophorida: Dysteriidae) are morphological-
ly specialized benthic ciliates occurring in marine habi-
tats. Only a few species are found in fresh waters (Kahl 
1931). Dysteria species are characterized by bilaterally 
flattened body shape, oral structure with conspicuous 
cytopharynx, and restricted ciliature in the anterior and 
ventral regions (Kahl 1931, Deroux 1965, Dragesco 
1966, Wilbert 1971, Song and Wilbert 2002, Chen et 
al. 2011). The somatic ciliature of Dysteria species is 

comprised of several right ventral kineties, a single 
short equatorial fragment, left equatorial kineties, sev-
eral oral kineties, and a single terminal fragment. The 
right ventral kineties usually differ in length, with two 
or more rows extending to the apical groove, and are 
composed of numerous basal body pairs. Recent stud-
ies performed using silver impregnation have revealed 
that the ciliature is highly species specific, particularly 
with respect to the number and general pattern of the so-
matic ciliature in the right field (Petz et al. 1995; Song 
and Packroff 1997; Song and Wilbert 2002; Wilbert and 
Song 2005; Gong et al. 2007; Chen et al. 2011; Pan et 
al. 2011). Gong et al. (2007) constructed a key of 16 
marine species, based on morphology and infraciliature 
with the number of right kineties being one of the main 
characters in identifying Dysteria species.

http://http://www.ejournals.eu/Acta-Protozoologica
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To date, more than 30 Dysteria morphospecies have 
been investigated, among which 19 have been rede-
scribed or newly described using modern methods, 
i.e., protargol and silver nitrate impregnation (Fauré-
Fremiet 1965; Petz et al. 1995; Gong et al. 2002, 2003, 
2007; Song and Wilbert 2002; Gong and Song 2003, 
2004; Hu and Suzuki 2005; Wilbert and Song 2005; 
Chen et al. 2011; Pan et al. 2011). During the last dec-
ade, 17 of the 19 species have been reported in China 
and Japan. In the present study, we report for the first 
time the occurrence of Dysteria species in the coastal 
waters of Korea. We present a morphological descrip-
tion of the new species, Dysteria nabia, and distinguish 
the species based on sequence comparison of small 
subunit ribosomal RNA (SSU rRNA).

MATERIALS AND METHODS

Sample collection, observation, and identification
We discovered Dysteria nabia nov. spec. on January 13, 2011 

in Incheon Harbor (37°26′N, 126°35′E; salinity, 30.6 psu; tempera-
ture, –0.6°C) in the Yellow Sea, and on October 3, 2011 at Ihoteu 
Beach (33°30′N, 126°28′E; salinity, 18.3–23.4 psu) on Jeju-do Is-
land, South Korea.

The ciliates were collected by filtering the washed seawaters 
of mussels and seaweeds that were sampled around the beaches 
and harbors, and incubated in Petri dishes at room temperature. 
Bacteria in the cultures were enriched by adding rice grains. The 
specimens were observed by using bright-field and differential in-
terference contrast microscopy, at magnifications of × 50 to × 1,000. 
The protocol method of Foissner (1991) was used to reveal the in-
fraciliature. The Chatton-Lwoff method was used to reveal the sil-
verline systems (Corliss 1953). Counts and measurement of stained 
specimens were performed at a magnification of × 1,000 (Leica 
DM2500; Wetzlar, Germany). Terminology follows that of Corliss 
(1979), Gong and Song (2004), and Chen et al. (2011).

DNA extraction, amplification, and sequencing
A single living specimen from each population was isolated 

under a dissecting microscope (Olympus SZX12, Tokyo, Japan), 
washed 5 times in sterilized seawater of the appropriate salinity, 
and then transferred to 1.5-mL microcentrifuge tubes. Genomic 
DNA extraction was carried out using a RED Extract-N-AmpTM 
Tissue PCR Kit (Sigma-Aldrich, St. Louis, MO, USA). Amplifi-
cation of the SSU rRNA gene was performed according to Jung 
et al. (2011). Sequencing of the purified PCR products was car-
ried out using the following two internal primers designed in this 
study: Cyr18S580F, 5′-AGT TAA AAA GCT CGT AGT TG-3′; and 
Cyr18S920F, 5′-AGA ACG AAA GTT AGG GGA TC-3′. Sequenc-
ing was carried out using an ABI PRISM® 3700 DNA Analyzer 
(Applied Biosystems, Foster City, CA, USA) with a Dye Terminator 
Cycle Sequencing Ready Reaction Kit (Applied Biosystems, Foster 
City, CA, USA). 

Phylogenetic analysis
Two SSU rRNA sequences of D. nabia were determined by di-

rect sequencing of the PCR products. The six SSU rDNA sequences 
of the family Dysteriidae, and six of the family Hartmannulidae were 
retrieved from the GenBank database. The Chlamydodon obliquus 
was used as an outgroup. Sequence alignment was carried out us-
ing Clustal X 1.81 computer program (Jeanmougin et al. 1998). Se-
quence variations among the species were calculated using MEGA4 
software (Tamura et al. 2007), with the Kimura 2-parameter. 

For the phylogenetic analysis, we selected GTR + I (0.4320) + 
G (0.7640) under the Akaike information criterion (AIC), the best 
model suggested by the jModelTest 2.1.1 program (Darriba et al. 
2012). We used PhyML 3.0 (Guindon and Gascuel 2003) to con-
struct a maximum likelihood (ML) tree. The reliability of internal 
branches was assessed using the non-parametric bootstrap method 
with 1,000 replicates. Bayesian inference (BI) using MrBayes 3.1.2 
(Ronquist and Huelsenbeck 2003) was performed with the Markov 
chain Monte Carlo algorithm. The program was run for 1,000,000 
generations, with a burn-in of 300,000.

RESULTS AND DISCUSSION

Dysteria nabia nov. spec. (Figs 1A–F, 2A–I, 3A–J; 
Table 1)

Diagnosis. Marine Dysteria, size approximately 94 
× 45 µm in vivo; body oval to elliptical in outline; with 
five right kineties, the outermost two of which extend 
dorso-apically; the innermost right kinety conspicuous 
shortened; macronucleus about 33 × 15 µm in vivo; two 
ventral contractile vacuoles.

Type locality. Marine waters with mussels and sea-
weeds, Incheon Harbor (37°26′N, 126°35′E), the Yel-
low Sea, South Korea.

Other localities. Coastal waters, Ihoteu Beach 
(33°30′N, 126°28′E), Jeju-do Island, Korea strait, 
South Korea.

Type specimens. Two hapantotype slides (one 
with protargol-impregnated specimens, NIBRPR000 
0104270; one with silver nitrate-impregnated specimens, 
NIBRPR0000104271) and two paratype slides (NIBR-
PR0000104272–NIBRPR0000104273) of protargol-
impregnated specimens were deposited in the National 
Institute of Biological Resources, South Korea.

Etymology. The name originates from the Korean 
word “nabi” (meaning butterfly), indicating that this or-
ganism moves like the sitting form of a butterfly folding 
its wings.

Description. Cell size 74–113 × 42–49 µm in vivo, 
on average 94 × 45 µm, body bilaterally flattened. Body 
outline usually oval to elliptical, ventral and dorsal 
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Figs 1A–F. Morphology of Dysteria nabia nov. spec. from life (A, B), after protargol (C–E), and silver nitrate impregnation (F). The ha-
pantotype (A–E) and paratype (F) specimens were investigated. A, B – left side view of two individuals with differing body size and shape;  
C, D – left side view showing the infraciliature, arrowheads indicate the kinetosome-like granules at the base of the podite; E – left side 
view of late-stage divider, showing the anlagen for the left kineties (arrows), the contractile vacuole pores (arrowheads), and the anlagen for 
terminal fragments in the opisthe (double-headed arrow); F – left side view showing the silverline system, arrowhead indicates the equato-
rial transverse stripe. Co – circumoral kineties, CVP – contractile vacuole pore, EF – equatorial fragment, Lf – left frontal kineties, LK – left 
kineties, Ma – macronucleus, P – podite, Pr – preoral kineties, RK – right kineties, TF – terminal fragment. Scale bars: 40 μm.
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Table 1. Morphometric characteristics of Dysteria nabia nov. spec. based on protargol-impregnated specimens (all measurements in μm). 

Min Max Mean SD SE CV n

Body, length 79.0 113.0 99.3 10.6 2.1 10.6 26

Body, width 38.0 49.0 45.0 3.2 0.6 7.2 26

Right kineties, number 5.0 5.0 5.0 0.0 0.0 0.0 26

Frontoventral kineties,
number

2.0 2.0 2.0 0.0 0.0 0.0 25

Left equatorial kineties,
number

5.0 7.0 6.3 0.8 0.2 12.0 24

Kinetosomes in outermost
right kinety, number

163.0 208.0 187.5 15.8 5.6 8.5 8

Kinetosomes in innermost
right kinety, number

18.0 28.0 22.5 3.1 0.9 13.7 13

Kinetosomes in terminal 
fragment, number

6.0 10.0 9.1 1.2 0.3 13.0 16

Kinetosomes in equatorial
fragment, number

10.0 33.0 16.7 8.1 2.4 48.4 11

Macronucleus, length 35.0 47.0 41.6 3.6 0.7 8.6 24

Macronucleus, width 16.0 25.0 20.6 2.6 0.5 12.7 24

Glandule, diameter 6.0 12.0 8.3 1.5 0.3 18.0 23

Kinetosome-like granule,
number

4.0 6.0 5.0 0.5 0.2 10.7 8

Left frontal kineties,
number

3.0 4.0 3.1 0.3 0.1 8.8 3

Podite, length 15.0 19.0 16.6 1.2 0.2 7.1 25

CV – coefficient of variation in %; Max – maximum; Mean – arithmetic mean; Min – minimum; n – number of individuals examined; SD – standard devia-
tion; SE – standard error of the mean.

sides almost parallel. In dividing cells, body form rec-
tangular in outline. Anterior margin blunt, posterior re-
gion blunt or round. When observed from ventral view, 
left plate concave and right plate convex. Right plate 
slightly wider than left plate (Figs 1A, B, 2A–C). Un-
der high magnification, one equatorial transverse strip 
positioned approximately at equatorial region on sur-
face of both plates (Figs 2C, D, 3B). Podite large and 
dagger-shaped, approximately 18 µm in length in vivo, 
subcaudally located on left ventral side (Figs 1A–E, 
2A–C). Glandule located near the base of podite, ap-
proximately 8 µm in diameter (Fig. 2E; Table 1). Cilia 
restricted to ventral and apical grooves between left and 
right plates, approximately 12 µm long in vivo. Five 
right kineties even discernible in vivo (Figs 1C, D, 2F, 
3A). Cytoplasm colorless to grayish and light-brown, 
containing several food vacuoles, approximately 3–11 
µm in diameter, and numerous small granules spread 
over the body (Figs 1A, B, 2A–I). Cytostome in anteri-
or 1/6–1/7 of body, located ventrally. Cytopharynx con-

spicuous in vivo, longitudinally oriented and extending 
to posterior end of cell, supported by 2 relatively strong 
nematodesmal rods, tipped with one complex tooth 
(Figs 1C, D, 3D). Two ventral contractile vacuoles, ap-
proximately 8 µm in diameter in vivo, one in anterior 
1/3–1/4 of body, the other in posterior 1/3–1/4 of body 
(Figs 1A–D, 2H, 3A, G). Macronucleus elongate and 
large, approximately 33 × 15 µm in vivo, positioned in 
body center, characteristically heteromerous, with the 
posterior part more hyaline than the anterior (Figs 1A–
D, 2E, G, 3A). Micronucleus not detected. Locomotion 
by slowly and wobbly crawling. 

Infraciliature as shown in Figs 1C, D, 2F, 3A, C–I. 
Five right kineties, with the innermost row conspicu-
ously shortened. Two outermost right kineties approxi-
mately equal in length, extending anteriorly to dorsal 
margin; the outermost kinety consisting of approxi-
mately 188 basal bodies (mookineties), comprising of 
2–6 (average 4) basal body pairs (monokinety pairs).  
A single innermost right kinety, with 18–28 basal bod-
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Figs 2A–I. Photomicrographs of living specimens of Dysteria nabia nov. spec. A, B – left lateral view of two typical individuals, arrows in 
(A) and (B) indicate the cytopharyngeal rod and podite, respectively, arrowheads indicate the groove on the left plate; C – left lateral view 
of an elongate specimen, arrow indicates the equatorial transverse stripe and arrowhead the groove on the left plate; D – left side view, ar-
row indicates the equatorial transverse stripe and arrowhead the complex teeth; E – left side view, arrow indicates the contractile vacuole 
pore and arrowhead the glandule; F – right kineties of the posterior portion, arrowheads indicate the innermost right kinety; G – left side 
view, arrow indicates the contractile vacuole pore and arrowhead the left kineties; H–I – left side view, arrowheads in (H) and (I) indicate 
the contractile vacuole pore and protuberances on the margins of the right kineties, respectively. Ma – macronucleus. Scale bars: 50 μm.

ies, located in posterior 1/3–1/4 of body (Figs 1C, D, 
2F). The remaining two right kineties gradually short-
ened from right to left (Figs 1C, D, 2F, 3A). Five to 
seven left kineties, densely arranged close to right kine-
ties, and positioned around equator (Figs 1C, D, 3A, 
D). Terminal fragment antero-dorsally located, and 

forming hook-like shape comprising 6–10 basal bodies. 
Equatorial fragment composed of 10–33 basal bodies 
(Table 1). Two to three basal body pairs antero-dorsally 
located under two outermost right kineties (Figs 1C, D, 
3C). Four to six kinetosome-like granules positioned 
near base of podite (Figs 1C–E, 3A, G). 
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Figs 3A–J. Photomicrographs of Dysteria nabia nov. spec. after protargol impregnation (A–I) and after silver nitrate impregnation (J). 
A – left lateral view, arrow indicates the kinetosome-like granules and arrowheads indicate the contractile vacuole pore; B – left side view, 
arrows indicate the equatorial transverse stripe and arrowheads the fine stripes; C – left view of the anterior portion, arrowhead indicates the 
short row near the anterior end of the frontoventral kineties; D – cytopharynx, arrowhead indicates the left kineties; E, F – anterior portion, 
showing details of the oral ciliature; G – left side view, arrow indicates the kinetosome-like granules and arrowheads the contractile vacuole 
pore; H, I – oral ciliature on the left side of the late divider, arrowheads in (H) and (I) indicate the left frontal kineties in the proter and opis-
the, respectively; J – left lateral view showing the silverline system, arrowheads indicate the equatorial transverse stripe. Co – circumoral 
kineties, Cy – cytopharynx, Lf – left frontal kineties, Ma – macronucleus, Pr – preoral kineties. Scale bars: 50 μm.



Arrangement of kineties in oral field typical of the 
genus: 2 parallel circumoral kineties slightly curved 
to left; preoral kinety obliquely positioned in anterior 
region; usually 3 left frontal kineties, located on right 
of circumoral kineties. Cirumoral kineties and preoral 
kinety consisting of dikinetids, and parallel left kineties 
composed of monokinetids (Figs 1C–E, 3E, F, H–I). 
After protargol impregnation, several straight stripes 
were detected on surface of plates (Fig. 3B).

Comparison. To date, 19 nominal Dysteria species 
have been investigated using silver impregnation meth-
ods. Among these, 12 species were referred to by Gong 
and Song (2004). The new species can be distinguished 
from other Dysteria species by its oval to elliptical 
body shape, body size, five right kineties with a single 
shortened innermost row, and macronucleus size.

Dysteria nabia closely resembles D. ovalis (Gourret 
and Roeser, 1886) Kahl, 1931, D. pectinata (Nowlin, 
1913) Kahl, 1931, D. procera Kahl, 1931, and D. pro-
raefrons Clark, 1865 in terms of cell size, body shape, 
cytopharynx length, shortened innermost row of right 
kineties, and marine habitat. However, D. nabia differs 
from D. pectinata in several features, namely, its slight-
ly larger body size (74–113 × 42–49 µm vs. 60–100  
× 30–55 µm) and oval to elliptical body shape, with ven-
tral and dorsal sides almost parallel (vs. body semi-oval 
in outline, with ventral side straight and dorsal convex). 
In addition, D. nabia has a groove on the posterior left 
lateral side from life (vs. no groove), fewer right kine-
ties (5 vs. 7), and a larger number of basal bodies in the 
equatorial fragment (10–33 vs. 3–27) (Table 2; Figs 4B, 
E–F; Gong et al. 2007). Dysteria procera is similar in 
body size to D. nabia (80–110 × 25–40 µm vs. 74–113 
× 42–49 µm), but has fewer right kineties (3 vs. 5) and 
fewer basal bodies in the equatorial fragment (3–15 vs. 
10–33), and a smaller macronucleus (24–36 × 8–12 µm 
vs. 35–47 × 16–25 µm) (Table 2; Figs 4G, H; Gong and 

Song 2003). Dysteria proraefrons can also be distin-
guished from D. nabia by its slightly smaller body size 
(60–90 × 30–50 µm vs. 74–113 × 42–49 µm), a larger 
number of right kineties (6 vs. 5), smaller number of ba-
sal bodies in the equatorial fragment (2–11 vs. 10–33), 
and smaller macronucleus (20–45 × 6–15 µm vs. 35–47 
× 16–25 µm) (Table 2; Figs 4I, J; Pan et al. 2011). Dys-
teria ovalis has 4 right kineties (vs. 5 in D. nabia) and 
a different pattern of oral kineties (Table 2; Figs 4B, C; 
Fauré-Fremiet 1965).

Dysteria monostyla (Ehrenberg 1838) Kahl, 1931, 
D. brasiliensis Faria et al., 1922, D. calkinsi Kahl, 
1931, and D. antarctica Gong et al., 2002 have the 
same number of right kineties as D. nabia. However, 
unlike D. nabia, these four species do not have a short-
ened innermost right kinety (Table 2; Figs 1C, D; Petz 
et al. 1995; Song and Packroff 1997; Gong et al. 2002, 
2007; Song and Willbert 2002).

Dysteria armata Huxley, 1957, D. crassipes Clapa-
rède and Lachmann, 1859, and D. lanceolata Claparède 
and Lachmann, 1859 have similar body size with D. 
nabia. However, D. armata has 6 right kineties (vs. 5) 
with 4 dorso-apically extended right kineties (vs. 2) (Ta-
ble 2; Figs 1C, D; Fauré-Fremiet 1965). D. crassipes 
has fewer number of right kineties (4 vs. 5), smaller 
macronucleus (16–25 × 8–14 µm vs. 35–47 × 16–25 
µm), and numerous ectosymbiotic bacteria on surface 
of plate (vs. absent) (Table 2; Figs 1C, D; Gong et al. 
2007). D. lanceolata has different body shape (nearly 
oval or approximately rectangular vs. oval or ellipsoid), 
larger number of right kineties (6–7 vs. 5), and 2 or 3 
of dorso-apically extended right kineties (vs. always 2) 
(Table 2; Figs 1A–D, 2A–C; Chen et al. 2011).

Dysteria nabia must also be compared with some 
of 17 earlier described species that have not been de-
scribed by using modern methods. In the present study, 
we compared D. nabia with two closely related species 
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Figs 4A–O. Morphology and infraciliature of Dysteria nabia nov. spec. and closely related Dysteria species. A, B – D. nabia nov. spec. 
from life (A) and after protargol impregnation (B); C–D – D. ovalis (Gourret and Roeser, 1886) Kahl, 1931 (C, from Fauré-Fremiet 1965; 
D, from Kahl 1931); E–F – D. pectinata (Nowlin, 1913) Kahl, 1931 (from Gong et al. 2007); G–H – D. procera Kahl, 1931 (from Gong 
and Song 2003); I–J – D. proraefrons Clark, 1865 (from Pan et al. 2011); K – D. angustata (Claparede & Lachmann, 1858) (from Kahl 
1931); L – D. meridionalis Dragesco, 1965 (from Dragesco 1966); M – D. astyla (Maskell, 1877) (from Kahl 1931); N – D. reesi Kahl, 1931 
(from Kahl 1931); O – D. sulcata Claparede & Lachmann, 1858 (from Kahl 1931). Scale bars: 40 μm (A–B, I–J), 30 μm (E), 50 μm (G, L).

that resemble the new species in terms of body size, 
number of contractile vacuoles, and absence of a dor-
sal spine. Dysteria meridionalis Dragesco, 1965 and 
D. astyla (Maskell, 1877) are very similar to D. nabia. 
Dysteria meridionalis closely resembles D. nabia in 
terms of length in vivo (96 μm vs. 74–113 µm) and the 
presence of two contractile vacuoles; however, it has 
12 (vs. 5) right kineties (Table 3; Figs 4B, L; Dragesco 

1966). Dysteria astyla is similar to D. nabia in terms 
of shape (oval vs. oval to elliptical) and the presence 
of two ventral contractile vacuoles; however, it has 
a smaller body (70 × 17.5 µm vs. 74–113 × 42–49 µm) 
and occurs in a different habitat (freshwater vs. ma-
rine). Dysteria astyla has no podite, whereas D. nabia 
has a conspicuous podite, approximately 18 μm long in 
vivo (Table 3; Figs 4A, B, M; Kahl 1931). 
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Fig. 5. Maximum likelihood tree based on SSU RNA gene sequences, showing the position of Dysteria nabia nov. spec (bold font). 
Numbers at the nodes represent the Bayesian posterior probability value and the bootstrap values from maximum likelihood. Solid circles 
represent full support in both algorithms.

Table 3. Comparison of Dysteria nabia with 5 morphologically similar species of which the infraciliature remains unknown.

Species Body size
in vivo (µm)

Body outline Dorsal spine Podite position Number
of CV

Habitat Data source

Dysteria nabia 74–113 × 42–49 oval to elliptical absent subcaudally 2 marine This publication

D. angustata – anterior margin 
narrowed

absent subcaudallyb 2 marine Kahl (1931)

D. astyla 70 × 17.5 oval absent not observed 2 freshwater Kahl (1931)

D. meridionalis 96 × – rectangular absent caudally 2 marine Dragesco (1966)

D. reesi 59–68 × – approx. oval absent in posterior 1/4 of 
bodyb

– marine Kahl (1931)
Chen et al. (2011)

D. sulcata 150 × – –a absent subcaudallyb – marine Kahl (1931)

CV – contractile vacuole.
– Data not available.
aWith four ribs on the right plate.
bData from illustration.

We further compared D. nabia with three other 
earlier described species, namely, Dysteria angustata 
(Claparède and Lachmann, 1858), D. reesi Kahl, 1931, 
and D. sulcata (Claparede and Lachmann, 1858). The 

body size and infraciliature for D. angustata are not 
available, however, this species can be distinguished 
from D. nabia by its narrow, neck-like anterior mar-
gin whereas the ventral and dorsal sides of the anterior 
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margin in D. nabia are parallel (Table 3; Figs 4A, B, K; 
Kahl 1931). Dysteria sulcata differs from D. nabia in 
its larger body size (150 µm vs. 74–113 × 42–49 µm) 
and presence of 4 ribs on the right plate (vs. no ribs) 
(Table 3; Fig. 4O; Kahl 1931). Dysteria reesi differs 
from D. nabia in its smaller body size (59–68 µm vs. 
74–113 × 42–49 µm), conspicuous pigment spot in the 
left anterior end (vs. no spot), and location of the podite 
(posterior 1/4 of body vs. subcaudally) (Table 3; Figs 
2A–C, 4A, B, N; Kahl 1931).

Molecular investigation and analysis. The SSU 
rDNA sequences of two populations of D. nabia are 
identical, with a length of 1,700 bp. The sequence 
was deposited in GenBank under accession numbers 
KF725634 and KF725635. The sequence similarity be-
tween D. nabia and other Dysteria species ranged from 
91.5% (D. crassipes) to 98.4% (D. pectinata). Despite 
the low inter-specific similarity, with 91.5%, it is slight-
ly higher than other inter-specific similarity among 
four Vorticella spp., periphytic ciliates in the Peritrichs, 
ranging from 90.2 to 98.8%, identified by Gong et al. 
(2013). In the phylogenetic analysis, the family Dysteri-
idae was divided into two groups; however, the mono-
phyly of this family was well supported, with high sup-
port values in the BI and ML analyses. Dysteria nabia 
formed a group with D. procera (96.4% in similarity) 
and D. pectinata (98.4%), while the remaining Dysteria 
species clustered as a second group (Fig. 5). Results of 
our molecular analysis based on sequence divergence 
and the phylogenetic tree supports the designation of  
D. nabia nov. spec. as a distinct and novel ciliate be-
longing to the genus Dysteria.
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