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Abstract. A new morphological species of Paramecium Müller, 1773, was discovered in samples of water with 
activated sludge of a wastewater treatment plant in Rio de Janeiro, Brazil. It is described based on light microscopy and 
its phylogenetic position hypothesized from 18S-rDNA analyses. Paramecium grohmannae sp. nov. is characterized 
by a unique combination of features. It is a counterclockwise rotating freshwater Paramecium with body outline 
intermediate between “aurelia” and “bursaria” forms, two contractile vacuoles, each with one excretion pore and 
usually nine collecting canals; oral opening slight below body equator; macronucleus ellipsoid to obovoid, measuring 
~64 x 24 µm and located in anterior half of body; one (less frequently two) globular endosomal micronuclei ~5 µm 
in diameter with endosome ~2.5 µm. Phylogenetic analyses unambiguously place the new species within the P. 
multimicronucleatum complex.
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Introduction
Ciliates are microscopic eukaryotes found in most 
of the world habitats, occurring in soils, freshwater 
and marine environments, and participating in 
microbial food webs as bacterial grazers and 
predators of other protists and small metazoans 
(Fenchel, 1987; Lynn, 2008). As result, ciliates are 
important for the water industry because they can 
accelerate the process of water clarification by 

consuming bacteria, and their identification and 
quantification permit to rapidly assess water quality 
(Curds & Cockburn, 1970; Al-Shahwani & Horan, 
1991; Curds, 1992; Silva & Silva-Neto, 2001). 
 Among ciliates, Paramecium Müller, 1773, 
is one of the most well-known organisms, serving 
as experimental model for a wide array of studies 
(see Beale, 1954; Van Wagtendonk, 1974; Görtz, 
1988; Beale & Preer-Jr, 2008). Currently, there are 
more than 40 species of Paramecium described in 
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the literature (Fokin & Chivilev 2000; Fokin, 2010), 
albeit in a recent review of the main morphotypes, 
Fokin (2010) recognized 17 valid species. This 
number, however, can increase with reassessment 
of species from the old literature (e.g. Kreutz et al., 
2012) and finding of new ones. 
 According to Fokin (2010), even though 
the composition of Paramecium species is largely 
well-known in Europe and North America, new 
morphological species are possibly waiting to be 
discovered as the fauna of ciliates in regions such 
as tropical Asia, South America, Antarctica and the 
Arctic are investigated (Fokin et al., 2004; Fokin, 
2010).
 In the present study, we characterize a 
novel morphological species of Paramecium, herein 
named Paramecium grohmannae sp. nov., found 
in samples of water with activated sludge from a 
wastewater treatment plant in Rio de Janeiro, Brazil. 
The new species is described from light microscopy, 
and its phylogenetic affinities hypothesized from 
analyses of 18S-rDNA.

Material and Methods

Collection and Morphological Characterization 
Specimens of P. grohmannae were obtained from 
samples of water with activated sludge collected 
from the primary decanter of Estação de Tratamento 
de Esgotos da Penha (ETE-Penha, CEDAE/RJ), a 
wastewater treatment plant located in the district 
of Penha, Rio de Janeiro, Brazil, in June of 2010. 
The organisms were kept in glass Petri dishes with 
ordinary limnetic cultures, made of small aliquots 
of the samples with addition of crushed rice grains 
to promote the growth of bacteria which serve as 
primary food source for the ciliates (e.g. Foissner 
et al., 2002; Paiva & Silva-Neto, 2007). Additional 

clonal cultures, used for DNA isolation, were made 
from single specimens.
 Description was based on observation of live 
specimens under bright field, phase contrast and 
differential interference contrast (DIC) at 100× – 
400× and 1,000× (oil immersion), and on protargol-
impregnation following the protocol of Dieckmann 
(1995). Measurements in Table 1 are in µm and 
were based on protargol-impregnated specimens 
(except for data on micronuclei) measured at 
1,000×. Classification follows Lynn (2008), and 
terminology is mostly according to Fokin (2010).

Isolation of DNA, PCR and Sequencing

 About 50 specimens were isolated from 
clonal cultures, transferred to an embryo dish with 
mineral water and let starving overnight for about 
16 hours. In the following day, the specimens were 
washed three times in mineral water and then 
fixed in sterile 70% ethanol for DNA extraction. 
The DNA was isolated using Purelink® Genomic 
DNA Mini Kit (Life Technologies), following 
manufacturer’s instructions. Universal primers for 
Eukaryotes (F: 5’-AACCTGGTTGATCCTGCCAG-3’; 
R: 5′-GATCCTTCTGCAGGTTCACCTAT-3′) were used 
for PCR as described in Petroni et al. (2000). The 
resulting gene fragments were purified using 
NucleoSpin® Gel and PCR Clean-up Kit (Macherey-
Nagel), and sequenced in an ABI 3130 (Life 
Technologies) automatic sequencer.

Phylogenetic Analyses

 The obtained 18S-rDNA sequence was 
analyzed altogether with 46 other sequences of 
Paramecium sampled from the NCBI/GenBank, 
emphasizing P. multimicronucleatum Powers and 
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Mitchell, 1910, which was the most similar to our 
isolate according to an initial BLAST (Altschul 
et al., 1990) search. Two outgroup sequences, 
namely Apofrontonia dohrni Fokin et al., 2006, 
and Frontonia didieri Long et al., 2008, were 
included and analyzed simultaneously. Nucleotide 
alignment was performed with the MUSCLE 
algorithm implemented in MEGA 5.1 (Tamura et 
al., 2011), using default parameters, and further 
refined by eye. Overall p-distances in Table 2 were 
computed with MEGA 5.1, using pairwise deletion 
as treatment for gaps and missing data.
 Phylogenetic analyses were ran under 
Bayesian inference (BI) and maximum likelihood 
(ML) frameworks, using the GTR + I (=0.6072) + G 
(=0.5265) nucleotide substitution model selected 
via the Akaike information criterion (AIC) (Akaike, 
1974; Bos & Posada, 2005) in MODELTEST 3.7 
(Posada & Crandall, 1998).
 The BI was performed using the program 
MrBayes 3.2.2 implemented in CIPRES Science 
Gateway (Miller et al., 2010), and was based on two 
independent Markov Chain Monte Carlo (MCMC) 
simulations ran with four chains of 5,000,000 
generations. Trees were sampled each 1,000 
generations, and the first 25% of sampled trees 
were discarded as burn-in. For ML, the sequence 
matrix was analyzed with the program PhyML 3.0 
(Guindon et al., 2010), starting from a BioNJ tree of 
which likelihood was improved via subtree pruning 
and regrafting (SPR) branch-swapping moves to 
achieve the ML tree. 
 Node stability in BI was assessed via 
posterior probabilities calculated from a 50% 
majority-rule consensus of trees retained after 
burn-in, and in ML, the SH-like aLRT branch support 
was used (Anisimova & Gascuel, 2006; Schneider, 
2007; Guindon et al., 2010). In all trees, the root 

was placed a posteriori, according to outgroup 
position (Nixon & Carpenter, 1993).

Results 

Paramecium grohmannae sp. nov. (Table 1; 
Figures 1a–h, 2a–f)

Subphylum Intramacronucleata Lynn, 1996
Class Oligohymenophorea Puytorac et al., 1974
Order Peniculida Fauré-Fremiet in Corliss, 1956
Family Parameciidae Dujardin, 1840
Genus Paramecium Müller, 1773
Diagnosis. Counterclockwise rotating freshwater 
Paramecium measuring in vivo ~180 x 65 µm (N = 
10); body outline intermediate between “aurelia” 
and “bursaria” types; two (rarely three) contractile 
vacuoles, each with one excretion pore and usually 
nine long collecting canals; long outlet canals 
absent; buccal overture slight below body equator; 
macronucleus above body equator, ellipsoid to 
obovoid, measuring ~64 x 24 µm; one or two 
globular endosomal micronuclei ~5 µm in diameter 
with endosome ~2.5 µm. 
Species name. In dedication to Prof. Dr. Priscila 
A. Grohmann, former scientific mentor of T. da S. 
Paiva during his early undergraduate period.
Type locality. Estação de Tratamento de Esgotos 
da Penha (ETE-Penha, CEDAE/RJ) Penha district, 
Rio de Janeiro – RJ, Brazil. Geographic coordinates: 
22°50’00”S 43°16’03”W.
Deposition of type-specimens. Type slides 
(protargol-impregnation) of P. grohmannae were 
deposited in the collection of Laboratório de 
Protistologia, Dept. de Zoologia, Inst. de Biologia, 
Universidade Federal do Rio de Janeiro. Accession 
codes: IBZ-0007-2 – holotype (marked with ink on 
the slide) and paratypes; IBZ-0007-3 – paratypes. 

Description of Paramecium grohmannae sp. nov. from Brazil
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The obtained 18S-rDNA fragment was deposited 
in the NCBI/GenBank under the accession code 
KJ755359.
Description. Specimens swim always rotating 
counterclockwise along major axis, staying most of 
the time in the water column; shape does not change 
when resting on bottom of Petri dishes. Outline 
intermediate between “aurelia” and “bursaria” 
forms, because live free-swimming specimens 
moderately flat anteriorly, with conspicuous 
preoral concavity, and obovate-tapered posteriorly. 
Body measuring 150–205 µm along longitudinal 
axis, slightly narrower at anterior region than close 
to posterior end, with largest width (39–78 µm) 
just below body equator. Usually two contractile 
vacuoles (rarely three), each having 7–10 (often 
nine) long collecting canals; single dorsal excretory 
pore per vacuole; long outlet canals absent (Figures 
1a–e). Food vacuoles contained mostly bacteria; 

cytoproct 20 µm long, located at ~15 µm from rear 
end of body (Figure 2f). 
 Cortex with ordinary acerose to fusiform 
trichocysts measuring ~5 x 1 µm (undischarged) 
(Figure 1f); cytoplasm transparent beige with many 
~5 µm long refractive inclusions concentrated 
mostly near rear end, but also scattered inside 
body. Such inclusions appeared black under 
stereomicroscope (Figure 1a). Infundibulum curve, 
measuring 18–30 µm long, located just below body 
equator, with elliptical buccal overture at 78–98 
µm from anterior end of body (Figures 1a, b, 2d); 
preoral suture inconspicuous (Figure 2e); oral cortex 
with a quadrulus and two peniculi (Figures 2a–c). 
Endoral not found, possibly due to insufficient 
impregnation. Somatic ciliature arranged in ~95 
kineties bearing ~7.5 µm long ordinary cilia plus a 
caudal tuft of ~15 µm long cilia (Figure 1f). 
 Macronucleus located within anterior half 

Characterª Mean M SD SE CV(%) Min Max N

Body length 171.4 172.5 9.7 1.4 5.7 150.0 205.0 50

Largest width of body 53.6 55.0 8.6 1.2 16.1 39.0 78.0 50

Distance from anterior end of body to 
equatorial region of oral overture 89.5 91.0 4.8 0.8 5.4 78.0 98.0 33

Length of oral overture 24.1 24.0 3.6 0.6 15.0 18.0 30.0 33

Length of macronucleus 63.8 60.0 9.9 1.8 15.6 40.0 90.0 31

Width of macronucleus 24.2 25.0 4.8 0.9 20.0 15.0 39.0 31

Number of micronucleib 1.2 1.0 0.4 0.1 35.1 1 2 10

Diameter of micronucleib 5.3 5.5 0.9 0.3 15.5 4.0 6.0 10

Diameter of endosomeb 2.7 2.8 0.4 0.1 15.5 2.0 3.0 10

Table 1. Morphometric characterization of Paramecium grohmannae sp. nov.

a CV – coefficient of variation; M – median; Max – maximum value observed; Mean – arithmetic mean; Min – minimum value 
observed; N – sample size; SD – standard deviation; SE – standard error.
b Data obtained from live specimens.

Paiva et al.
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Figure 1. Paramecium grohmannae sp. nov. in vivo. a, b, d, e: Bright field; c, g–h: DIC. a: Live specimen showing position of 
cytostome and macronucleus (asterisk). Black arrowhead shows oral opening and white arrowhead indicates infundibulum. 
Double arrowheads show refractive cytoplasmic inclusions; b: Anterior contractile vacuole (white asterisk), macronucleus 
(black asterisk) and cytostome (arrowhead); c: Detail of contractile vacuole excretory pore (arrowhead); d: Contractile vacuole 
with collecting canals (arrowheads); e: Specimen with three contractile vacuoles (white arrowheads). Black arrowhead shows 
the cytostome; f: Detail of rear end of body showing caudal ciliary tuft (black arrowhead) and trichocysts below the pellicle 
(white arrowheads); g: Detail of smooth surface of macronucleus; h: Endosomal micronucleus (arrowhead) with endosome 
particle in the middle. Scale bars: a = 40 µm; c, h = 4 µm; f, g = 20 µm.

of body; ellipsoid to obovoid, measuring 40–90 x 
15–39 µm (after protargol-impregnation), with 
smooth surface under DIC; interior with numerous 
chromatin condensations of ~1 µm in diameter 
(Figures 1a, b, g; 2a, d). Micronuclei not recognized 
in protargol-impregnated specimens, hence 
only studied in vivo. Usually one (less frequently 
two) globular endosomal (“type III” in Fokin et 
al., 2010) micronucleus of ~4–6 µm in diameter, 

always attached to macronucleus, with endosome 
diameter ~2–3 µm (Figure 1h).

Molecular Phylogeny

 The obtained 18S-rDNA fragment had 
1,220 nt (without gaps) and a C + G content of 
43.0 mol%. After the sequences were aligned, the 
matrix had a total of 1,775 characters, of which 
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Figure 2. Paramecium grohmannae sp. nov. after protargol-impregnation. a, b, d: Holotype. a: Left side, showing position of 
oral cortex ciliature (black arrowhead) and macronucleus (white arrowhead); b: Detail of quadrulus (arrowhead); c: Detail of 
peniculi (arrowheads); d. Position of infundibulum (black arrowhead) in relation to macronucleus (white arrowhead); e: Ventral 
side, anterior region showing inconspicuous preoral suture (arrowhead); f: Ventral side, posterior region showing cytoproct 
(arrowheads). Asterisks in a, b, d indicate oral overture. Scale bars: a = 50 µm; d–f = 25 µm.

1,366 were constant. Since a small portion (6%) 
of the P. grohmannae sequence had uncertain 
nucleotide positions (coded as “N”), we performed 
an additional ML analysis removing those positions, 
and compared the resulting trees by eye, to see 
whether their inclusion would affect branch lengths 
or tree topology. Neither did happen.
 Neither BI and ML results (Figure 3) 
rejected the monophyly of Paramecium in 
relation to the selected outgroup, and both were 
generally congruent in topology, with BI consensus 
slightly less resolved than the ML tree within the 
Paramecium aurelia complex cluster (Sonneborn, 

1975; Aufderheide et al., 1983), and within each of 
the two major clusters of P. multimicronucleatum. 
Both analyses hypothesized three of the 
subgenera of Paramecium as monophyla, namely 
Chloroparamecium Fokin et al., 2004, Cypriostomum 
Fokin et al., 2004, and Paramecium Müller, 1773. 
Helianter Jankowski, 1969, was paraphyletic due 
to the ladderized branching pattern of P. putrinum 
Claparède and Lachman, 1858, and P. duboscqui 
Chatton and Brachon, 1933. The monophyly 
of Viridoparamecium Kreutz et al., 2012, could 
not be tested because only one sequence of P. 
chlorelligerum Kahl, 1935, was available in the 

Paiva et al.
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Figure 3. Maximum likelihood tree (-lnL = 7010.145204) of genus Paramecium showing its subgenera and subdivision of P. 
multimicronucleatum in Groups I and II, with position of P. grohmannae sp. nov. NCBI/GenBank accession codes are given right 
of species names. Values associated to nodes are Bayesian posterior probabilities and SH-like aLRT support, respectively; * = full 
support; - = collapsed node in the BI consensus tree.  Scale bar = two substitutions per 100 nucleotide positions.
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Sequences 1 2 3 4 5 6 7 8 9 10 11 12 13

1 KJ755359 P. grohmannae sp. nov.

2 AB252006 unknown 0.038

3 AB252007 Ishinomaki, Japan 0.038 0.003

4 AF255361 Burlington, USA 0.026 0.000 0.003

5 AJ548822 “strain BR3”, Brazil 0.014 0.022 0.024 0.021

6 HE650906 Lahore, Pakistan 0.018 0.019 0.021 0.018 0.008

7 HE650907 Lahore, Pakistan 0.019 0.020 0.021 0.018 0.008 0.002

8 HE662760 Krasnoyarsk, Russia 0.004 0.038 0.038 0.038 0.008 0.004 0.008

9 HE662761 Lahore, Pakistan 0.018 0.019 0.021 0.018 0.008 0.003 0.003 0.006

10 HE662762 Lahore, Pakistan 0.021 0.022 0.024 0.021 0.009 0.006 0.006 0.014 0.006

11 HG315605 Lucca, Italy 0.011 0.016 0.018 0.016 0.009 0.004 0.004 0.002 0.004 0.007

12 HG315606 Büsnau, Germany 0.009 0.015 0.016 0.015 0.008 0.003 0.003 0.000 0.003 0.006 0.001

13 HG315607 Serchio River, Italy 0.005 0.015 0.017 0.015 0.006 0.002 0.002 0.000 0.002 0.006 0.001 0.000

14 KC999957 Paraná, Brazil 0.063 0.000 0.000 0.000 0.066 0.063 0.069 0.057 0.066 0.063 0.060 0.057 0.057

Table 2. 18S-rDNA distance matrix of the Paramecium multimicronucleatum cluster sequences (indicated by NCBI/GenBank 

access codes and sample origin), including P. grohmannae sp. nov.

NCBI/GenBank when the analyses were performed.
 Paramecium grohmannae branched within 
the cluster of P. multimicronucleatum, which 
was the adelphotaxon of the cluster formed by 
P. caudatum Ehrenberg, 1833, + (P. schewiakoffi 
Fokin et al., 2001, + P. aurelia complex). The P. 
multimicronucleatum cluster was consistently 
bifurcated, with strong data support (>90%; >0.90), 
distributing its representatives in two groups, 
herein named Group I and Group II, which were 
also strongly supported by the data. In results from 
both analyses, Group I included strains from Japan, 
USA and the south of Brazil, plus one sequence of 
which sampling site is unknown (see Hoshina et 
al., 2006). Group II included strains from Europe, 
Pakistan, and two from Brazil, including the one 
herein described as P. grohmannae sp. nov. In 

the ML tree, which was slightly more resolved 
than the BI consensus, P. grohmannae was closely 
related to P. multimicronucleatum strain BR3, 
collected from Brazil (personal communication 
from S. Krenek), and a strain from Lahore, Pakistan, 
with moderate data support (>70%). A 18S-rDNA 
distance matrix of the terminals that constitute the 
P. multimicronucleatum cluster is shown in Table 2.

Discussion

Comparison with Related Species
 According to Fokin (2010), using a 
combination of micronuclei and contractile vacuole 
characteristics is a promising way of species 
discrimination in Paramecium. The population 
herein described exhibits a unique combination 
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of such features, and therefore is regarded as a 
novel species, viz. Paramecim grohmannae sp. nov. 
Since it has micronuclei of the endosomal type, 
P. grohmannae is first compared with P. calkinsi, 
P. duboscqui, P. nephridiatum Gelei, 1925, and P. 
woodruffi Wenrich, 1928, which have micronuclei 
of the same kind (Fokin, 1997, 2010).  
 In P. calkinsi and P. duboscqui, micronuclei are 
most of the times attached to macronucleus, which 
is similar to our finding. Paramecium grohmannae 
differs from P. calkinsi in number (on average one 
vs. 2–4) and diameter of micronuclei (4.0–6.0 
µm vs. 1.7–3.4 µm); length of contractile vacuole 
collecting canals (long vs. short); and swimming 
rotation (always counterclockwise vs. preferably 
clockwise) (Woodruff, 1921; Fokin, 1997; Fokin, 
2010). When compared with P. duboscqui, P. 
grohmannae differs in number (on average one vs. 
mostly two) and shape of micronuclei (globular vs. 
fusiform); structure of contractile vacuoles (with 
long collecting canals and one excretory pore vs. 
with collecting vesicles and short outlet canal); 
and swimming rotation (always counterclockwise 
vs. always clockwise) (Chatton & Brachon, 1933; 
Fokin, 1997, 2010).
 Paramecium nephridiatum has the 
macronucleus almost above oral overture level, 
which resembles P. grohmannae. However, its 
micronuclei, like in P. woodruffi, occur mostly 
free in the cytoplasm (vs. always attached to 
macronucleus in P. grohmannae). In addition, P. 
grohmannae also differs from P. nephridiatum in the 
number of micronuclei (on average one vs. three 
or four); and structure of contractile vacuole (with 
long collecting canals and one excretory pore vs. 
with short collecting canals and multiple pores). In 
comparison with P. woodruffi, P. grohmannae differs 
in number (on average one vs. 2–6) and diameter 

of micronuclei (4.0–6.0 µm vs. 1.5–2.3 µm); and 
swimming rotation (always counterclockwise vs. 
easily changing rotation direction). Moreover, 
differently from P. grohmannae, body outline of 
the above compared species tend to be of the 
“bursaria” type, with P. duboscqui conspicuously 
curved outwards to the right (Seravin, 1970; Fokin, 
et al., 1999; Fokin, 1997, 2010). 
 According to Fokin (2010), some of 
the African species of Paramecium, namely P. 
africanum Dragesco, 1970, P. jankowskii Dragesco, 
1972 and P. pseudotrichium Dragesco, 1979, may 
have endosomal micronuclei. However, those are 
of smaller diameter than the micronuclei of P. 
grohmannae (1.3–2.0 in P. africanum; 2.8–3.4 in P. 
jankowskii; 1.0–1.5 in P. pseudotrichium) (Dragesco, 
1970; Dragesco, 1972). It is worthy of note that 
P. africanum has the oral overture placed slight 
below the equatorial level of body, which is similar 
to P. grohmannae, however it has conspicuously 
more micronuclei (4–9 vs. on average one in P. 
grohmannae), and a more prominent “aurelia” body 
outline (Dragesco, 1970). Contractile vacuoles of P. 
pseudotrichium have only three or four very short 
collecting canals (vesicles?), thus, according to Fokin 
(2010), differing from all known congeners in which 
the vacuoles are canal-fed. Lastly, Paramecium 
jankowskii and P. pseudotrichium have pyriform 
and ellipsoid outlines, respectively, deviating from 
the typical morphotypes, including P. grohmannae 
(Dragesco, 1970; Dragesco & Dragesco-Kernéis, 
1986; Fokin, 2010). 
  Since our phylogenetic analyses have 
consistently placed P. grohmannae within the P. 
multimicronucleatum cluster, comparison with 
this latter becomes necessary. Most noticeable 
differences from strains of P. multimicronucleatum 
consist of nuclei features. Micronuclei of P. 
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grohmannae are conspicuously larger (4.0–6.0 
µm vs. 0.7–2.3 µm) and less numerous (one; 
less frequently two vs. 2–5) than in typical P. 
multimicronucleatum (Powers & Mitchell, 1910; 
Fokin, 1997; Fokin & Chivilev, 2000). Additionally, 
micronuclei of P. grohmannae are of endosomal 
type, in which the organelle appears as a vesicle 
with a central compact and homogeneous mass 
(endosome), while P. multimicronucleatum 
has micronuclei of the vesicular type, in which 
the central mass appears toroidal under light 
microscope, because chromatin occupies only the 
periphery of nuclear volume (Fokin, 1997, 2010). 
The macronucleus of P. grohmannae is located more 
anteriorly within the body and, on average, is more 
elongated than in P. multimicronucleatum (63.8 x 
24.2 µm vs. 61.5 x 43.4 µm) (Powers & Mitchell, 
1910; Fokin & Chivilev, 2000). Nevertheless, 
the characteristics of contractile vacuoles in P. 
grohmannae are just as in P. multimicronucleatum, 
including the occurrence of specimens with three 
vacuoles (Fokin, 2010).

Systematics of Paramecium grohmannae sp. 
nov.

 The 18S-rDNA phylogenetic trees of 
Paramecium obtained in the present study 
are largely in agreement with the literature as 
it concerns the monophyletic condition and 
interrelationships of subgenera (e.g. Strüder-
Kypke et al., 2000; Fokin et al., 2004; Kreutz et 
al., 2012), except Helianter, which sometimes is 
hypothesized as monophyletic (e.g. Hoshina et 
al. 2006). The splitting of P. multimicronucleatum 
cluster in two major lineages with strong data 
support corroborates previous phylogenetic 
hypotheses based on ITS1-5.8S-rDNA-ITS2 and LSU-

rDNA (Barth et al., 2006; Tarcz et al., 2012) and on 
the 18S-rDNA (Buosi et al., 2014), however slight 
different scenarios were hypothesized from COI 
mtDNA analyses, which displayed more resolution 
on the molecular intraspecific variation of P. 
multimicronucleatum (Barth et al., 2006; Boscaro 
et al., 2012; Tarcz et al., 2012).     
 With exception of P. caudatum, syngens, i. 
e. cryptic or sibling species (Lynn, 2008), have been 
unveiled for all known species of Paramecium, with 
differences mostly at the molecular level, reflected 
at mating behavior (Wichterman, 1986; Tarcz 
et al., 2012). Within such context, Paramecium 
multimicronucleatum is a wide geographically 
distributed (Fokin, 2010) complex of at least five 
syngens distinguishable via enzyme electrophoresis 
(Allen et al., 1983a, b), which in so far did not 
receive Linnaean names, and according to Fokin 
& Chivilev (2000), were never object of thorough 
morphometric investigation.
 The phylogenetic pattern of the P. 
multimicronucleatum 18S-rDNA cluster, with a 
conspicuous bifurcation, in conjunct with the 
relatively long branches found in Group II suggest 
some strains in this cluster might have accumulated 
more changes over time than others (e.g. Group I). 
Hence, given its longest branch within Group II and 
the above discussed morphological differences from 
the original description of P. multimicronucleatum, 
P. grohmannae may be interpreted as a relatively 
highly apomorphic representative of the P. 
multimicronucleatum complex, having undergone 
sufficient morphological differentiation to be 
discernible at morphospecies level, and thus 
justifying the establishment of a new Linnaean 
name. 
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