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a  b  s  t  r  a  c  t

Two  novel  strains,  designated  11W25H-1T and 8H24J-4-2T, were  isolated  from  surface-sterilized  plant
tissues  collected  from  the Taklamakan  Desert  in  the Xinjiang  Uygur  Autonomous  Region,  China.  The
strains  were  characterized  by a  polyphasic  approach  in  order  to clarify  their  taxonomic  positions.  They
were  Gram-stain  positive,  aerobic,  non-motile,  non-spore-forming  and  rod-shaped.  The  16S  rRNA  gene
sequences  of the strains  showed  highest  similarities  with  Labedella  gwakjiensis  KCTC  19176T (99.2%
and  98.9%,  respectively)  and  Labedella  endophytica  CPCC  203961T (98.9%  and  99.0%,  respectively).  The
sequence  similarity  between  strains  11W25H-1T and  8H24J-4-2T was  99.4%.  Phylogenetic  analyses  based
on 16S  rRNA  gene  sequences  and  single-copy  phylogenetic  marker  genes  (pMGs)  showed  that  the  two
strains  belonged  to  the  genus  Labedella  and  formed  a separate  cluster  from  the  closest  species  L.  gwakjien-
sis  KCTC  19176T and  L. endophytica  CPCC  203961T.  Genomic  analyses,  including  average  nucleotide
identity (ANI)  and  digital  DNA–DNA  hybridization  (dDDH),  clearly  separated  the  strains  from  each  other
and  from  the  other  species  of  the  genus  Labedella  with  values  below  the thresholds  for  species  delineation.
The  two  strains  showed  chemotaxonomic  characteristics  and  phenotypic  properties  in agreement  with

the  description  of the genus  Labedella  and  also confirmed  the  differentiation  from  the closest  species.  The
data  demonstrated  that  strains  11W25H-1T and  8H24J-4-2T represented  two novel  species  of  the  genus
Labedella,  for  which  the  names  Labedella  phragmitis  sp.  nov.  (type  strain  11W25H-1T=JCM  33144T=CGMCC
1.16700T)  and  Labedella  populi  sp.  nov.  (type  strain  8H24J-4-2T=JCM  33143T=CGMCC  1.16697T) are  pro-
posed.

©  2019  Elsevier  GmbH.  All  rights  reserved.
ntroduction

The genus Labedella is affiliated to the family Microbacteriaceae
30,38] of the order Micrococcales and was first proposed by Lee
ith Labedella gwakjiensis as the type species [20]. At the time of
riting, the genus Labedella comprises two validly named species

www.bacterio.net/labedella.html), Labedella gwakjiensis isolated

rom a dried seaweed sample [20] and Labedella endophytica iso-
ated from a surface-sterilized stem of Anabasis elatior [40].

∗ Corresponding author.
E-mail address: chenghangsun@hotmail.com (C.-H. Sun).

ttps://doi.org/10.1016/j.syapm.2019.126004
723-2020/© 2019 Elsevier GmbH. All rights reserved.
Members of the genus Labedella are typically Gram-stain
positive, aerobic, non-motile, aerobic, and non-spore-forming.
Branching or mycelium formation does not occur [20]. Cells of
L. gwakjiensis are rod-shaped, while cells of L. endophytica are
coccoid [40], but the description of the genus Labedella has not
been emended. Species in Labedella are catalase-positive, oxidase-
negative mesophilic actinobacteria. The chemotaxonomic markers
characterizing the genus Labedella include ornithine as the diag-
nostic diamino acid, MK-10 and MK-11 as the predominant
menaquinones, with a relatively high quantity of MK-9 in some
species, iso- and anteiso-branched components (anteiso-C ,
15:0
iso-C16:0 and anteiso-C17:0) as major fatty acids and phosphatidyl-
glycerol and diphosphatidylglycerol as the major lipids [20,40], as
well as a DNA G+C content between 68.0 mol% and 69.2 mol% [40].

https://doi.org/10.1016/j.syapm.2019.126004
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ased on the cell wall peptidoglycan type and major menaquinone
ompositions, the genus Labedella is well differentiated from other
enera of the family Microbacteriaceae [20].

The 16S rRNA gene similarity of the two validly named species in
he genus Labedella (99.0%) is above the threshold for the definition
f a new species [16]. However, the DNA–DNA hybridization (DDH)
alue between them (27.4%) is lower than 70%, which is the thresh-
ld for the delineation of new species [32]. The presence of highly
onserved 16S rRNA genes in different species is not particularly
ncommon, and DDH is accepted as the gold standard in prokary-
te taxonomy. With the rapid progress in genome sequencing,
he replacement of DDH with pairwise genome-sequence derived
imilarity has been proposed [5,12] and computational methods
or genome comparison and taxonomic differentiation have been
tilized [18]. Average nucleotide identity (ANI) and digital DDH
dDDH) have been most widely used to calculate the relatedness
etween genome sequences of the strains and the type strain of a
pecies [3].

In the present study, we report the identification and classifi-
ation of strains 11W25H-1T and 8H24J-4-2T, which were isolated
rom surface-sterilized plant tissues collected from the Taklamakan
esert in the Xinjiang Uygur Autonomous Region, China. The tax-
nomic positions of the two isolates were determined through
hylogenetic analysis, a physiological test and chemotaxonomic
haracterizations.

aterials and methods

solation and culture conditions

Strains 11W25H-1T and 8H24J-4-2T were isolated respectively
rom the surface-sterilized flowers of reed (Phragmites australis)
nd a surface-sterilized branch of Populus euphratica,  both of
hich were collected from different sampling sites (38◦15′23.17′′N,

0◦47′50.43′′E and 38◦27′57.91′′N, 80◦10′40.59′′E, respectively) in
he Taklamakan Desert in the Xinjiang Uygur Autonomous Region,
hina. The plant tissues were washed in running tap water and sub-

ected to a five-step surface sterilization procedure, as described
y Qin et al. [33]. After drying in a laminar flow hood for 2 days,
he surface-sterilized plant tissues were ground into powders and
istributed on twelve different isolation media in order to isolate
he actinobacterial strains. All the isolation media were supple-

ented with 1% plant tissue extract. In addition, nalidixic acid
20 mg  L−1), cycloheximide (50 mg  L−1) and potassium dichromate
50 mg  L−1) were added to the media to prevent the growth of
ram-stain negative bacteria and fungi. After incubation at 30 ◦C

or 4–8 weeks, the colonies were selected carefully and streaked
nto International Streptomyces Project (ISP) 2 agar [37] in order
o obtain pure isolates. Strain 11W25H-1T was isolated on chitin

edium [containing, L−1 distilled water: 1.0 g chitin, 0.7 g K2HPO4,
.5 g MgSO4·7H2O, 0.3 g KH2PO4, 0.01 g FeSO4·7H2O, 0.001 g ZnSO4,
.001 g MnCl2, 15.0 g agar, pH 8.5], and strain 8H24J-4-2T was  iso-

ated on modified Gauze’s medium no. 2 [containing, L−1 distilled
ater: 1.0 g glucose, 0.5 g peptone, 0.5 g NaCl, 0.3 g tryptone, 15.0 g

gar, pH 8.5]. The purified strains were preserved in 20% (v/v) auto-
laved glycerol at −80 ◦C.

6S rRNA gene sequencing and phylogenetic trees

Genomic DNA was extracted using the method described by Li
t al. [22]. The 16S rRNA gene was amplified from total DNA by

CR with universal primers 27F (5′-AGAGTTTGATCCTGGCTCAG-3′)
nd 1492R (5′-GGTTACCTTGTTACGACTT-3′) [6]. The cloning and
equencing of the 16S rRNA gene were performed according to
i et al. [21]. The almost complete 16S rRNA gene sequence was
Microbiology 42 (2019) 126004

compiled with SeqMan software (DNASTAR) [39] and compared
against the available sequences of type species using EzBioCloud’s
Identify service [43]. According to the blast result of the 16S rRNA
gene sequence, the corresponding sequences of closely related type
species were retrieved from the GenBank database using the EzBio-
Cloud server. Multiple alignments were made using the CLUSTAL X
tool in MEGA version 7.0 [19]. Evolutionary distances were calcu-
lated using the Kimura two-parameter model [17]. Phylogenetic
trees were constructed with the neighbor-joining [35], maximum
likelihood [7] and maximum parsimony [10] methods using MEGA
version 7.0. The topologies of the evolutionary trees were evaluated
by bootstrap analysis based on 1000 replications [8].

Whole genome sequencing and analysis of DNA G+C content

For the analysis of genome relatedness, genomic DNA of strains
11W25H-1T and 8H24J-4-2T together with reference strains L.
gwakjiensis KCTC 19176T and L. endophytica CPCC 203961T was
extracted following the method of Marmur [25]. The quality and
concentration of DNA were determined by agarose electrophoresis
and the Qubit Fluorometer, respectively. Whole genome sequenc-
ing was  carried out on a BGISEQ-500 platform (insert size,
200–400 bp; read length, paired-end 100 bp) at BGI, Shenzhen,
China. After filtering adapter contaminations and low-quality reads
with SOAPnuke [2], de novo assembly of the high-quality reads was
performed with IDBA-UD (version 1.1.3) [31] and scaffolds shorter
than 500 bp were filtered. The genome size and scaffold N50 were
provided by the QUAST tool (version 4.6.3) [28]. The DNA G+C con-
tent was determined directly from the draft genome sequence, and
the sequence has been deposited in the GenBank/EMBL/DDBJ. The
protein coding genes were annotated by GeneMarkS+ (version 4.6)
based on the NCBI Prokaryotic Genome Annotation Pipeline (PGAP).
The carbohydrate-active enzyme coding genes were annotated by
HMMER  searching [9] against the Carbohydrate-Active enZYmes
database (http://www.cazy.org/) [23].

Genome comparison and single-copy phylogenetic marker gene
analysis

In order to provide support for the classification of strains
11W25H-1T and 8H24J-4-2T as two  novel species of genus Labe-
della, the average nucleotide identity (ANI) value was  calculated
using the online ANI calculator (https://www.ezbiocloud.net/tools/
ani). The digital DNA–DNA hybridization (dDDH) value was calcu-
lated via the online Genome to Genome Distance Calculator (http://
ggdc.dsmz.de/ggdc.php) [26]. The result was based on recom-
mended formula 2 (identities/HSP length), which is independent
of genome length and is thus robust against the use of incomplete
draft genomes.

To verify the evolutionary position of strains 11W25H-1T and
8H24J-4-2T, genomes of closely related species were recruited
to construct a phylogenic tree. The genome sequences of strains
11W25H-1T and 8H24J-4-2T together with reference strains L.
gwakjiensis KCTC 19176T and L. endophytica CPCC 203961T were
obtained in the present study, whereas the genomes of eight
closely related species of related genera in the family Microbac-
teriaceae were already available, namely Diaminobutyricimonas
aerilata DSM 27393T (assemble accession no. GCF 002797715.1),
Cryobacterium psychrotolerans CGMCC 1.5382T (assemble acces-
sion no. GCF 900101115.1), Cryobacterium luteum CGMCC 1.11210T

(assemble accession no. GCF 900110125.1), Cryobacterium roop-
kundense RuG17T (assemble accession no. GCF 000764165.1),

Cryobacterium levicorallinum CGMCC 1.11211T (assemble acces-
sion no. GCF 900113585.1), Cryobacterium flavum CGMCC 1.11215T

(assemble accession no. GCF 900103805.1), Mycetocola miduien-
sis CGMCC 1.11101T (assemble accession no. GCF 900115155.1)

http://www.cazy.org/
http://www.cazy.org/
http://www.cazy.org/
http://www.cazy.org/
http://www.cazy.org/
https://www.ezbiocloud.net/tools/ani
https://www.ezbiocloud.net/tools/ani
https://www.ezbiocloud.net/tools/ani
https://www.ezbiocloud.net/tools/ani
https://www.ezbiocloud.net/tools/ani
https://www.ezbiocloud.net/tools/ani
http://ggdc.dsmz.de/ggdc.php
http://ggdc.dsmz.de/ggdc.php
http://ggdc.dsmz.de/ggdc.php
http://ggdc.dsmz.de/ggdc.php
http://ggdc.dsmz.de/ggdc.php
http://ggdc.dsmz.de/ggdc.php
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nd Agrococcus lahaulensis DSM 17612T (assemble accession no.
CF 000425105.1). All assembly scaffolds were predicted by Prodi-
al (version 2.6.3) [14] with default parameters. Complete sets of
0 universal single-copy phylogenetic marker genes (pMGs) were
xtracted from genomes using the fetchMG tool [27] and used to
uild phylogenetic trees by MEGA 7.0 with the neighbor-joining
nd maximum likelihood methods.

orphological, physiological and biochemical analyses

The cultural, physiological and biochemical characteristics of
trains 11W25H-1T and 8H24J-4-2T together with the two  refer-
nce strains were tested under the same conditions. Gram staining
as determined using the method described by Magee et al. [24].
ell morphology was observed under light microscopy (model BH
; Olympus) and transmission electron microscopy (JEM-1400;
EOL) after incubation on tryptic soy agar (TSA; BD) at 30 ◦C for
–3 days. Growth was evaluated on ISP 2 agar (BD), ISP 4 agar (BD),
utrient agar (NA; BD), Reasoner’s 2A (R2A) agar (BD), Luria-Bertani
LB) agar and TSA (BD) after incubation at 30 ◦C for 15 days. Colony
olors were observed according to color chips from the ISCC-NBS
olor chart standard [15]. Growth at different temperatures (4, 10,
5, 20, 25, 28, 30, 32, 35, 37, 40, 45, 50 and 55 ◦C) was  investigated
n TSA. NaCl tolerance for growth was tested on TSA adjusted to
arious NaCl concentrations in the range 0–10% (w/v; intervals of
%) at 30 ◦C. The pH range (pH 4.0–12.0 at intervals of 1 pH unit) for
rowth was determined at 30 ◦C on TSA with the buffer systems of
u et al. [42]. The ability to grow anaerobically was  tested on TSA
sing the AnaeroPack (Mitsubishi Gas Chemical Company, Inc.) at
0 ◦C for 15 days, according to the manufacturer’s instructions.

Oxidase activity was  assessed via oxidation of 1% tetramethyl-
-phenylenediamine [1]. Catalase activity was determined by
ssessing production of bubbles in 3% (v/v) H2O2. H2S produc-
ion, milk coagulation and peptonization, gelatin liquefaction
nd hydrolysis of Tween 20, Tween 40 and Tween 80 were
xamined as described by Gonzalez et al. [11]. Hydrolysis of CM-
ellulose and starch was tested using R2A medium (BD) as the
asal medium, supplemented with a final concentration of 1%
w/v) starch and cellulose, respectively. The enzyme activities and
iochemical characteristics were tested by using the API ZYM
bioMérieux) and API 20NE (bioMérieux) kits according to the

anufacturer’s recommendations. Carbon source utilization and
ensitivity to antimicrobial compounds were tested using Biolog
EN III MicroPlates following the manufacturer’s instructions, and
cid production from carbon sources was tested by using the API
0CH (bioMérieux) system.

hemotaxonomic analyses

Cellular fatty acid profiles of the two strains 11W25H-1T

nd 8H24J-4-2T were comparatively analyzed with the refer-
nce strains L. gwakjiensis KCTC 19176T and L. endophytica CPCC
03961T. All strains were harvested on TSA after incubation at 30 ◦C
or 2 days, when bacterial growth reached the late-exponential
tage [36]. The cellular fatty acids were saponified, methylated and
xtracted according to the standard protocol described by Sasser
36]. Fatty acid methyl esters were analyzed by gas chromato-
raph (Agilent 7890B) with the Sherlock Microbial Identifications
ystem (version 6.2; MIDI), and identified automatically by the
IDI RTSBA 6 database. Biomass for other chemotaxonomic

nvestigations was harvested after incubation in ISP 2 broth at

8 ◦C and 180 r.p.m. for 4 days. Menaquinone components were
xtracted as described by Collins et al. [4] and identified by HPLC
LC-20AD; Shimadzu) coupled to a single quadrupole mass spec-
rometer (LCMS-2020; Shimadzu), as previously described [13].
Microbiology 42 (2019) 126004 3

Polar lipids were extracted according to the method of Minnikin
et al. [29] and analyzed by two-dimensional TLC on silica gel 60
F254 plates (Merck). The solvent systems of the first and second
dimension were chloroform–methanol–water (64:27:5, by vol)
and chloroform–methanol–acetic acid–water (80:18:12:5, by vol),
respectively. Individual lipids were identified by spraying with
appropriate detection reagents: phosphomolybdic acid for detec-
tion of total lipids, ninhydrin for aminolipids, molybdenum blue
for phospholipids, and anisaldehyde for glycolipids. Analysis of
peptidoglycan amino-acid composition was  carried out by the Iden-
tification Service of the DSMZ.

Results and discussion

16S rRNA gene sequencing and phylogenetic tree analyses

16S rRNA gene sequence analysis is a primary tool for delin-
eation of novel bacterial species. The almost full-length 16S rRNA
gene sequences of strain 11W25H-1T (1482 nucleotides; Gen-
Bank accession number MK333282) and strain 8H24J-4-2T (1478
nucleotides; GenBank accession number MK333281) were deter-
mined and subjected to comparative analysis. The 16S rRNA gene
sequence similarity between these two strains was  99.4%. The 16S
rRNA gene sequences of strains 11W25H-1T and 8H24J-4-2T exhib-
ited highest similarities to L. gwakjiensis KCTC 19176T (99.2% and
98.9%, respectively) and L. endophytica CPCC 203961T (98.9% and
99.0%, respectively). Both strains showed less than 97.3% 16S rRNA
gene sequence similarities to other genera in the family Microbac-
teriaceae. The phylogenetic tree based on 16S rRNA gene sequences,
generated by using the neighbor-joining algorithm (Fig. 1) showed
that strains 11W25H-1T and 8H24J-4-2T formed a statistically
well-supported cluster with one another. This cluster was clearly
separated from the neighbor cluster formed by closest relatives
L. gwakjiensis KCTC 19176T and L. endophytica CPCC 203961T. The
branching pattern was  also confirmed in maximum parsimony and
maximum likelihood trees (Fig. 1), and the stable phylogenetic rela-
tionship was supported by high bootstrap values. The two  strains
have not yet been described as already recognized species within
the genus Labedella, and the data in the present study suggested
that they could represent two novel species within the genus.

Whole genome sequencing and G+C content

The assembled draft genome of strain 11W25H-1T (accession
number RZNB00000000) was  3,524,121 bp and consisted of 18 con-
tigs. The N50 length was  499,867 bp. All contigs were larger than
542 bp, and the largest was  990,466 bp. A total of 3,292 genes were
predicted, which mainly included 3187 protein coding genes and 51
RNA genes. The predicted non-coding RNA consisted of 45 tRNAs, 3
rRNAs and 3 ncRNAs. In addition, a total of 117 carbohydrate-active
enzyme coding genes were conserved in strain 11W25H-1T (Table
S1). The assembled draft genome of strain 8H24J-4-2T (accession
number RZNC00000000) was 3,417,745 bp and consisted of 15 con-
tigs. The N50 length was  633,627 bp. All contigs were larger than
615 bp, and the largest was 1,200,390 bp. A total of 3,231 genes were
predicted, which mainly included 3116 protein coding genes and 51
RNA genes. The predicted non-coding RNA consisted of 45 tRNAs, 3
rRNAs and 3 ncRNAs. In addition, a total of 100 carbohydrate-active
enzyme coding genes were conserved in strain 8H24J-4-2T (Table
S1). The DNA G+C contents of strains 11W25H-1T and 8H24J-4-
2T were 69.1 mol% and 68.9 mol%, respectively, which were in the
G+C content range reported for species within the genus Labedella

(68.0–69.2 mol%) [40]. The G+C contents of strains L. gwakjien-
sis KCTC 19176T (69.2 mol%) and L. endophytica CPCC 203961T

(69.4 mol%) in this study were slightly different from reported data,
which might be due to the different technical approaches applied.
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F  showing the phylogenetic position of strains 11W25H-1T and 8H24J-4-2T with the type
s ootstrap values (based on 1000 replicates; only values >50% are shown at branch points).
F maximum likelihood and maximum parsimony trees. Bar, 5 nt substitutions per 1000 nt.
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Table 1
ANI and dDDH values (%) of strains 11W25H-1T and 8H24J-4-2T with other type
species in the genus Labedella. Strains: 1, 11W25H-1T; 2, 8H24J-4-2T; 3, L. gwakjiensis
KCTC 19176T; 4, L. endophytica CPCC 203961T.

Species name ANI dDDH

1 2 1 2

1 – 85.6 – 29.7
2  85.6 – 29.7 –
ig. 1. Neighbor-joining phylogenetic tree on the basis of 16S rRNA gene sequences
pecies of the genus Labedella and other related species. Numbers at nodes refer to b
illed circles indicate that the corresponding nodes were also obtained in both the 

enome comparison and single-copy phylogenetic marker gene
nalysis

The ANI value between strains 11W25H-1T and 8H24J-4-2T was
5.6%. The ANI values comparing the two strains to the other species

n the genus Labedella were lower than 81% (Table 1). These data
ere much lower than the recommended cut-off value of 95–96%

34] for classifying strains as different species. The dDDH value
etween strains 11W25H-1T and 8H24J-4-2T was 29.7%. The result-

ng dDDH values between the two strains and the other species in
he genus Labedella ranged from 23.4% to 23.7%. The species delin-
ation threshold value for DDH is accepted at 70% [41]. These data
ndicated that the two strains differed considerably from each other
nd other species within the genus Labedella.

According to the single-copy pMGs analysis, strains 11W25H-1T

nd 8H24J-4-2T formed a highly significant cluster with a high boot-
trap value, and this cluster was separated from the closely related
pecies within the genus Labedella (Fig. 2). The identical topology
as recovered regardless of the tree construction methods applied

Fig. 2), which confirmed the result obtained from the phylogenetic
nalysis of the 16S rRNA gene sequence. Thus, strains 11W25H-
T and 8H24J-4-2T should be assigned to two novel species in the
enus Labedella.

orphological, physiological and biochemical characteristics

Both strains were Gram-stain positive, aerobic, non-spore-
orming, non-motile, rod-shaped, catalase-positive and oxidase-
egative. Cells of strains 11W25H-1T and 8H24J-4-2T were
.6–0.8 × 1.1–1.7 �m and 0.6–0.8 × 0.9–1.5 �m in size, respec-
ively, after incubation for 2 days at 30 ◦C on TSA (Fig. S1). Colonies
f both strains grown on TSA for 3 days at 30 ◦C were circular,
onvex, entire, and 0.4–0.7 mm in diameter. Both strains displayed
ood growth on ISP 2 agar, LB agar, NA, R2A agar and TSA, and mod-
rate growth on ISP 4 agar. Strain 11W25H-1T was  pale yellow and

ble to grow at 10–40 ◦C (optimum 28–30 ◦C), pH 6.0–10.0 (opti-
um pH 7.0–8.0) and in the presence of 0–6% (w/v) NaCl (optimum

–2% (w/v) NaCl), while strain 8H24J-4-2T was light yellow and
ble to grow at 10–40 ◦C (optimum 30–32 ◦C), pH 6.0–10.0 (opti-
3  80.9 80.6 23.7 23.6
4  81.0 80.6 23.6 23.4

mum  pH 7.0–8.0) and in the presence of 0–7% (w/v) NaCl (optimum
0–2% (w/v) NaCl). The physiological and biochemical characteris-
tics of strains 11W25H-1T and 8H24J-4-2T are summarized in the
species descriptions and Table S2. The comparison of selective char-
acteristics of the two strains and the reference strains is given in
Table 2. The two strains shared the main phenotypic properties
of the genus Labedella including: (i) Gram-stain positive, aerobic,
non-spore-forming, non-motile and rod-shaped; (ii) positive for
catalase and gelatin liquefaction; (iii) negative for oxidase, milk
coagulation and peptonization, indole production, nitrate reduc-
tion and hydrolysis of Tween 80 and CM-cellulose. The other species
of the genus Labedella, including strains 11W25H-1T and 8H24J-4-
2T, can be differentiated on the basis of the characteristics shown
in Table 2.

Chemotaxonomic characteristics

The major fatty acids (>10% of the total fatty acids) detected
in strain 11W25H-1T mainly consisted of anteiso-C15:0 (49.5%),
iso-C16:0 (25.3%) and anteiso-C17:0 (11.1%), while those found in
strain 8H24J-4-2T were anteiso-C15:0 (59.4%), anteiso-C17:0 (18.1%)
and iso-C16:0 (15.2%). The two  strains and reference strains shared
similar fatty acid profiles, but some quantitative differences in cer-

T T
tain fatty acids distinguished strains 11W25H-1 and 8H24J-4-2
distinctly from each other and from the other recognized species
of the genus Labedella (Table 3). Menaquinone profiles of strain
11W25H-1T, strain 8H24J-4-2T and the reference strains are shown
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Table  2
Differential characteristics between strain 11W25H-1T, strain 8H24J-4-2T and the reference strains. Strains: 1, 11W25H-1T; 2, 8H24J-4-2T; 3, L. gwakjiensis KCTC 19176T; 4,
L.  endophytica CPCC 203961T. All comparative data are taken from the present study unless indicated otherwise.

Characteristic 1 2 3 4

Morphology Rod Rod Roda Coccoidb

Colony color Pale yellow Light yellow Pale greenish yellow Light greenish yellow
NaCl  tolerance range (%, w/v) 0–6 0–7 0–5 0–5
pH  range for growth 6–10 6–10 5–10 5–10
Growth on ISP 4 agar w w + –
H2S production – – + –
Glucose fermentation (API 20 NE) – + – –
Hydrolysis of:
Starch + + + –
Tween 20 + + – +

Enzyme activity (API ZYM):
Alkaline phosphatase – – – w
Esterase (C4) – + + +

�-Fucosidase – – + –
�-Mannosidase – – – +

Trypsin w – w +

Valine arylamidase – w w –
Assimilation of (API 20 NE):
Malic acid – – + –
Utilization of (Biolog GN III MicroPlate):
N-Acetyl-D-galactosamine – – + –
N-Acetyl-�-D-mannosamine + – + w
L-Arginine – – + w
Bromosuccinic acid – – + –
D-Fructose-6-phosphate w – – –
Gelatin – + – –
p-Hydroxy-phenylacetic acid + – – –
�-Keto-glutaric acid w – – w
D,L-Malic acid – – + –
3-Methyl glucose w – + –
Methyl pyruvate – + + +
D-Raffinose + – + +
L-Rhamnose – – + –
D-Serine w – w –
L-Serine + – + –
D-Sorbitol + + – –
Acid  production from (API 50CH):
N-Acetylglucosamine – w + +
D-Arabinose – – – w
L-Fucose + w – w
Gentiobiose + – – +
D-Melibiose – w w w
Potassium gluconate – – – w
Potassium 5-ketogluconate – – – w
D-Raffinose – w + +
L-Rhamnose – – w –
Sensitivity to (Biolog GN III MicroPlate):
Aztreonam R R R S
Guanidine HCl S S R R
Rifamycin SV S S R R
DNA  G+C content (mol%) 69.1 68.9 69.2 69.4

Note: +, positive; –, negative; w, weakly positive; R, resistant; S, susceptible. Reference data were taken from: a, Lee [20]; b, Wang et al. [40].
All  strains are aerobic and Gram-stain positive. All strains display good growth on ISP 2 agar, LB agar, NA, R2A agar and TSA. All strains are positive for the following
characteristics: activities of acid phosphatase, catalase, esterase lipase (C8), leucine arylamidase, �-galactosidase, �-galactosidase, �-glucosidase, �-glucosidase and naphthol-
AS-BI-phosphohydrolase; hydrolysis of aesculin and gelatin; assimilation of D-glucose, L-arabinose, D-mannose, D-mannitol, N-acetylglucosamine, maltose and gluconate;
utilization of L-aspartic acid, dextrin, D-maltose, D-trehalose, D-cellobiose, gentiobiose, sucrose, D-turanose, stachyose, �-D-lactose, D-melibiose, �-methyl-D-glucoside,
D-salicin, N-acetyl-D-glucosamine, �-D-glucose, D-mannose, D-fructose, D-galactose, L-fucose, inosine, D-mannitol, myo-inositol, glycerol, L-alanine, L-glutamic acid, L-
pyroglutamic acid, pectin, D-gluconic acid, L-lactic acid, Tween 40, acetoacetic acid and acetic acid as sole sources of carbon and energy; acid production from amygdalin,
L-arabinose, glycerol, D-melezitose, methyl �-D-glucopyranoside, methyl �-D-mannopyranoside, D-xylose, D-galactose, D-glucose, D-fructose, D-mannose, D-mannitol,
arbutin,  aesculin, salicin, D-cellobiose, D-maltose, D-lactose, sucrose and D-turanose; sensitivity to fusidic acid, D-serine, troleandomycin, minocycline, lincomycin, niaproof
4,  vancomycin and tetrazolium blue. All strains are negative for the following characteristics: presence of milk coagulation and peptonization, nitrate reduction, indole
production and arginine dihydrolase; activities of oxidase, lipase (C14), cysteine arylamidase, �-chymotrypsin, �-glucuronidase, N-acetyl-�-glucosaminidase and urease;
hydrolysis of Tween 80 and CM-cellulose; assimilation of caprate, adipate, citric acid and phenylacetate; utilization of N-acetyl-neuraminic acid, D-fucose, D-arabitol, D-
glucose-6-phosphate, D-aspartic acid, glycyl-L-proline, L-histidine, D-galacturonic acid, L-galactonic acid lactone, D-glucuronic acid, glucuronamide, mucic acid, quinic acid,
D-saccharic acid, D-lactic acid methyl ester, citric acid, �-amino-butryric acid, �-hydroxy-butyric acid, �-hydroxy-DL-butyric acid, �-keto-butyric acid, propionic acid and
f D-ribo
D l, L-ar
v ium b

i
8
r
m

ormic  acid as sole sources of carbon and energy; acid production from erythritol, 

-sorbitol, inulin, starch, glycogen, xylitol, D-lyxose, D-tagatose, D-fucose, D-arabito
iolet,  nalidixic acid, lithium chloride, potassium tellurite, sodium bromate and sod
n Fig. S2. The major menaquinones of strains 11W25H-1T and
H24J-4-2T contained MK-12 and MK-11, while those of the two
eference strains were MK-11, MK-12 and MK-10 (Table S3). The
ajor polar lipids of both strains 11W25H-1T and 8H24J-4-2T com-
se, L-xylose, D-adonitol, methyl �-D-xylopyranoside, L-sorbose, dulcitol, inositol,
abitol and potassium 2-ketogluconate; sensitivity to 1% sodium lactate, tetrazolium
utyrate.
prised diphosphatidylglycerol (DPG), phosphatidylglycerol (PG), an
unidentified phospholipid (PL1), an unidentified glycolipid (GL1),
and unidentified lipids (Ls), which were almost consistent with
those of the reference strains (Fig. S3). The amino acids in the
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Fig. 2. Neighbor-joining phylogenetic tree based on single-copy phylogenetic marker gen
the  type species of the genus Labedella and other related species. Numbers at nodes refer t
points).  Filled circles indicate that the corresponding nodes were also obtained in the ma

Table 3
Cellular fatty acid compositions (%) of strain 11W25H-1T, strain 8H24J-4-2T and
the reference strains. Strains: 1, 11W25H-1T; 2, 8H24J-4-2T; 3, L. gwakjiensis KCTC
19176T; 4, L. endophytica CPCC 203961T. All strains were cultured simultaneously
on  TSA at 30 ◦C for 2 days. All data are from this study.

Fatty acid 1 2 3 4

iso-C14:0 3.1 0.7 3.5 2.8
iso-C15:0 4.7 3.1 7.3 6.7
anteiso-C15:0 49.5 59.4 46.9 52.3
iso-C16:0 25.3 15.2 26.2 22.0
C16:0 1.1 1.2 1.4 1.1
iso-C17:0 0.6 0.8 1.7 1.9
anteiso-C17:0 11.1 18.0 10.2 10.9
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ote: Only fatty acids >1% of the total fatty acids are shown. Values are percentages
f  total fatty acids. Major fatty acids (>10%) are indicated in bold type.

ell-wall peptidoglycan of strains 11W25H-1T and 8H24J-4-2T con-
ained ornithine, alanine, glycine and glutamic acid, which shared
he same compositions as those of the reference strains.

axonomic conclusions

In conclusion, the characteristics of strains 11W25H-1T and
H24J-4-2T were consistent with the description of the genus
abedella, but they were different from the reference strains in
henotypic, genomic and chemotaxonomic properties. Therefore, it
as appropriate to conclude that strains 11W25H-1T and 8H24J-4-

T should be assigned to the genus Labedella as two  new species, for
hich the names Labedella phragmitis sp. nov. and Labedella populi

p. nov., respectively, are proposed.

mended description of the genus Labedella Lee 2007

The description of the genus Labedella is as given previously
y Lee [20] with the following modifications. Cells are rods or
occi. The major menaquinones are MK-12, MK-11 and/or MK-10.
enomic DNA G+C contents are between 68.9 and 69.4 mol%.

escription of Labedella phragmitis sp. nov.

Labedella phragmitis (phrag.mi’tis. L. gen. n. phragmitis of Phrag-
ites, referring to the reed plant, from where the type strain was
solated).
Cells are Gram-stain positive, aerobic, non-spore-forming, non-

otile, and rod-shaped (approximately 0.6–0.8 × 1.1–1.7 �m in
ize) after incubation for 2 days at 30 ◦C on TSA. The colonies on
es indicating the phylogenetic position of strains 11W25H-1T and 8H24J-4-2T with
o bootstrap values (based on 1000 replicates; only values >50% are shown at branch
ximum likelihood tree. Bar, 2 nt substitutions per 100 nt.

TSA after 3 days incubation at 30 ◦C are pale yellow, entire, convex
and circular (0.4–0.7 mm in diameter). Strain 11W25H-1T displays
good growth on ISP 2 agar, LB agar, NA, R2A agar and TSA, and
moderate growth on ISP 4 agar. Growth is observed at 10–40 ◦C,
pH 6.0–10.0 and in the presence of 0–6% (w/v) NaCl. Optimum
growth occurs at 28–30 ◦C, pH 7.0–8.0 and in 0–2% (w/v) NaCl.
Catalase and gelatin liquefaction are positive, whereas milk coagu-
lation and peptonization, H2S production and oxidase are negative.
Hydrolyzes Tween 20, Tween 40 and starch, but not Tween 80
and CM-cellulose. The results of the biochemical and physiologi-
cal characteristics of strain 11W25H-1T are shown in Table S2. The
peptidoglycan contains ornithine as the diagnostic diamino acid.
Major fatty acids are anteiso-C15:0, iso-C16:0 and anteiso-C17:0. The
predominant menaquinones are MK-12 and MK-11. The polar lipids
contain DPG, PG, PL1, GL1 and six Ls. The genomic G+C content is
69.1 mol%.

The type strain, 11W25H-1T (=JCM 33144T=CGMCC 1.16700T,
taxonumber TA00886) was isolated from surface-sterilized reed
flowers collected from the Taklamakan Desert in the Xinjiang Uygur
Autonomous Region, China.

Description of Labedella populi sp. nov.

Labedella populi (po′pu.li. L. gen. n. populi of Populus, the poplar
tree from which the type strain was  isolated).

Cells are Gram-stain positive, aerobic, non-spore-forming, non-
motile, and rod-shaped (approximately 0.6–0.8 × 0.9–1.5 �m in
size) after incubation for 2 days at 30 ◦C on TSA. The colonies on TSA
after 3 days incubation at 30 ◦C were light yellow, entire, convex
and circular (0.4–0.7 mm in diameter). Strain 8H24J-4-2T displays
good growth on ISP 2 agar, LB agar, NA, R2A agar and TSA, and
moderate growth on ISP 4 agar. Growth is observed at 10–40 ◦C,
pH 6.0–10.0 and in the presence of 0–7% (w/v) NaCl. Optimum
growth occurs at 30–32 ◦C, pH 7.0–8.0 and in 0–2% (w/v) NaCl.
Catalase and gelatin liquefaction are positive, whereas milk coagu-
lation and peptonization, H2S production and oxidase are negative.
Hydrolyzes Tween 20, Tween 40 and starch, but not Tween 80
and CM-cellulose. The results of the biochemical and physiologi-
cal characteristics of strain 8H24J-4-2T are shown in Table S2. The
peptidoglycan contains ornithine as the diagnostic diamino acid.

Major fatty acids are anteiso-C15:0, anteiso-C17:0 and iso-C16:0. The
predominant menaquinones are MK-12 and MK-11. The polar lipids
contain DPG, PG, PL1, GL1 and seven Ls. The genomic G+C content
is 68.9 mol%.
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RZNC00000000

Draft
3,417,745bp
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Xinjiang Uyghur Autonomous Region
2016-11-28
Branch of Populus euphratica
2016-10-01
Taklamakan Desert
38◦27’57.91N̈
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1

a-Bertani (LB) agar,
c soy agar (TSA) at

Good growth occurs on ISP 2 agar, Luria-Bertani (LB) agar,
nutrient agar (NA), R2A agar and tryptic soy agar (TSA) at
30 ◦C and at pH 7.0

◦C In 20% (v/v) glycerol and stored at −80 ◦C
Positive
Rod

width and
for 2 days at 30 ◦C

Cells are approximately 0.6–0.8 �m in width and
0.9–1.5 �m in length, after incubation for 2 days at 30 ◦C
on TSA
Non-motile

x, circular and
 days incubation at

Colonies are light yellow, entire, convex, circular and
0.4–0.7 mm in diameter on TSA after 3 days incubation at
30 ◦C
10–40 ◦C
10 ◦C
40 ◦C
30–32 ◦C
6.0
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7.0–8.0
Neutrophile
0%

7.0%

0–2.0%
Mild halophile (optimum 1–6% NaCl)
Aerobe

id,
-mannosamine,
, dextrin, D-fructose,
luconic acid,

L-lactic acid,
-mannose,
yo-inositol, pectin,
icin, L-serine,

Utilization of acetic acid, acetoacetic acid,
N-acetyl-D-glucosamine, L-alanine, D-cellobiose, dextrin,
D-fructose, L-fucose, D-galactose, gelatin, gentiobiose,
�-D-glucose, D-gluconic acid, L-glutamic acid, glycerol,
inosine, L-lactic acid, �-D-lactose, D-maltose, D-mannitol,
D-mannose, D-melibiose, �-methyl-D-glucoside, methyl
pyruvate, myo-inositol, pectin, L-pyroglutamic acid,
D-salicin, D-sorbitol, stachyose, sucrose, D-trehalose,
D-turanose and Tween 40, and sensitivity to fusidic acid,
F.-N. Li et al. / Systematic and Ap

The type strain, 8H24J-4-2T (=JCM 33143T=CGMCC 1.16697T,
axonumber TA00887) was isolated from a surface sterilized stem
f Populus euphratica collected from the Taklamakan Desert in the
injiang Uygur Autonomous Region, China.

Taxonumber TA00886 

Species name Labedella phragmitis 

Genus  name Labedella 

Specific epithet phragmitis 

Species status sp. nov. 

Species etymology phrag.mi’tis. L. gen. n. phragmitis of Phr
reed plant, from where the type strain 

Authors Fei-Na Li, Qin-Pei Lu, Shui-Lin Liao, Tao
Cheng-Hang Sun

Title  Labedella phragmitetis sp. nov. and Labe
two  endophytic actinobacteria isolated
Taklamakan Desert and emended desc
Labedella

E-mail  of the submitter hbulifeina@126.com 

Designation of the type strain 11W25H-1 

Strain collection numbers =JCM 33144 =CGMCC 1.16700 

16S  rRNA gene accession number MK333282 

Genome accession number
[RefSeq]

RZNB00000000 

Genome status Draft 

Genome size 3,524,121bp 

GC  mol  % 69.1 

Country of origin China 

Region of origin Xinjiang Uyghur Autonomous Region
Date  of isolation 2016-11-14 

Source of isolation Flowers of Phragmites australis 

Sampling date 2016-10-01 

Geographic location Taklamakan Desert 

Latitude 38◦15’23.17N̈ 

Longitude 80◦47’50.43Ë 

Number of strains in study 1 

Growth medium, incubation
conditions [temperature, pH,
and further information] used
for standard cultivation

Good growth occurs on ISP 2 agar, Luri
nutrient agar (NA), R2A agar and trypti
30 ◦C and at pH 7.0

Conditions of preservation In 20% (v/v) glycerol and stored at −80
Gram  stain Positive 

Cell  shape Rod 

Cell  size (length or diameter) Cells are approximately 0.6–0.8 �m in 

1.1–1.7 �m in length, after incubation 

on TSA
Motility Non-motile 

Colony morphology Colonies are pale yellow, entire, conve
0.4–0.7 mm in diameter on TSA after 3
30 ◦C

Temperature range 10–40 ◦C 

Lowest temperature for growth 10 ◦C 

Highest temperature for growth 40 ◦C 

Temperature optimum 28–30 ◦C 

Lowest pH for growth 6.0 

Highest pH for growth 10.0 

pH  optimum 7.0–8.0 

pH  category Neutrophile 

Lowest NaCl concentration for
growth

0% 

Highest NaCl concentration for
growth

6.0% 

Salinity optimum 0–2.0% 

Salinity category Mild halophile (optimum 1–6% NaCl) 

Relationship to O2 Aerobe 

Positive tests with BIOLOG Utilization of acetic acid, acetoacetic ac
N-acetyl-D-glucosamine, N-acetyl-�-D
L-alanine, L-aspartic acid, D-cellobiose
L-fucose, D-galactose, gentiobiose, D-g
�-D-glucose, L-glutamic acid, glycerol,
p-hydroxy-phenylacetic acid, inosine, 

�-D-lactose, D-maltose, D-mannitol, D
D-melibiose, �-methyl-D-glucoside, m
L-pyroglutamic acid, D-raffinose, D-sal

D-sorbitol, stachyose, sucrose, D-trehalose, D
Tween 40, and sensitivity to fusidic acid, D-s
troleandomycin, rifamycin SV, minocycline, 

guanidine HCl, niaproof 4, vancomycin and t
blue
-turanose and
erine,
lincomycin,
etrazolium

D-serine, troleandomycin, rifamycin SV, minocycline,
lincomycin, guanidine HCl, niaproof 4, vancomycin and
tetrazolium blue
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e,
tryric acid,

 bromosuccinic acid,
ctonic acid lactone,

-6-phosphate,
yl-L-proline,
hydroxy-DL-butyric

 methyl ester,
vate, mucic acid,

e and D-saccharic
ate, tetrazolium
potassium tellurite,
m bromate

Utilization of N-acetyl-D-galactosamine,
N-acetyl-�-D-mannosamine, N-acetyl-neuraminic acid,
�-amino-butryric acid, D-arabitol, L-arginine, D-aspartic
acid, bromosuccinic acid, citric acid, formic acid,
D-fructose-6-phosphate, D-fucose, D-galacturonic acid,
L-galactonic acid lactone, D-glucose-6-phosphate,
glucuronamide, D-glucuronic acid, glycyl-L-proline,
L-histidine, �-hydroxy-butyric acid, �-hydroxy-DL-butyric
acid, p-hydroxy-phenylacetic acid, �-keto-butyric acid,
�-keto-glutaric acid, D-lactic acid methyl ester, D-malic
acid, L-malic acid, 3-methyl glucose, mucic acid, propionic
acid, quinic acid, D-raffinose, L-rhamnose, D-saccharic
acid, D-serine and L-serine, and sensitivity to 1 % sodium
lactate, tetrazolium violet, nalidixic acid, lithium chloride,
potassium tellurite, aztreonam, sodium butyrate and
sodium bromate

ctose-6-phosphate,
 and D-serine

Weakly positive for utilization of L-aspartic acid

osidase,
osidase, leucine
phohydrolase
tosidase, gelatin
lglucosamine,
tose, D-mannitol

API ZYM: Esterase (C4), esterase lipase (C8),
�-galactosidase, �-galactosidase, �-glucosidase,
�-glucosidase and leucine arylamidase
API 20NE: Aesculin hydrolysis, �-galactosidase, gelatin
hydrolysis, glucose fermentation, and assimilation of
N-acetylglucosamine, L-arabinose, gluconate, D-glucose,
maltose, D-mannitol and D-mannose

, alkaline
 arylamidase,
idase, lipase (C14),

e fermentation,
rease, and
cid, malic acid and

API ZYM: N-Acetyl-�-glucosaminidase, alkaline
phosphatase, �-chymotrypsin, cystine arylamidase,
�-fucosidase, �-glucuronidase, lipase (C14),
�-mannosidase and trypsin
API 20NE: Arginine dihydrolase, indole production, nitrate
reduction, urease, and assimilation of adipate, caprate,
citric acid, malic acid and phenylacetate

sphatase and trypsin API ZYM: Weakly positive for acid phosphatase,
naphthol-AS-BI-phosphohydrolase and valine arylamidase

tin, D-cellobiose,
iobiose, D-glucose,
itol, D-mannose,

ucrose, D-trehalose,

Aesculin, L-arabinose, arbutin, D-cellobiose, D-fructose,
D-galactose, D-glucose, D-lactose, D-maltose, D-mannitol,
D-mannose, D-melezitose, methyl �-D-glucopyranoside,
methyl �-D-mannopyranoside, salicin, sucrose,
D-trehalose, D-turanose and D-xylose

methyl Weakly positive for N-acetylglucosamine, amygdalin,
L-fucose, glycerol, D-melibiose and D-raffinose

abinose, D-arabitol,
, glycogen, inositol,
-D-xylopyranoside,
gluconate,

e, L-rhamnose,
 D-tagatose, xylitol

D-Adonitol, D-arabinose, D-arabitol, L-arabitol, dulcitol,
erythritol, D-fucose, gentiobiose, glycogen, inositol, inulin,
D-lyxose, methyl �-D-xylopyranoside, potassium
gluconate, potassium 2-ketogluconate, potassium
5-ketogluconate, L-rhamnose, D-ribose, D-sorbitol,
L-sorbose, starch, D-tagatose, xylitol and L-xylose

Negative
Positive

Tween 20, Tween 40 Gelatin liquefaction, and hydrolysis of Tween 20, Tween 40
and starch

2S production, and
se

Milk coagulation and peptonization, H2S production, and
hydrolysis of Tween 80 and CM-cellulose
MK-12 and MK-11

:0 anteiso-C15:0, anteiso-C17:0 and iso-C16:0

s the diagnostic The peptidoglycan contains ornithine as the diagnostic
diamino acid

sphatidylglycerol Diphosphatidylglycerol (DPG) and phosphatidylglycerol
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Negative tests with BIOLOG Utilization of N-acetyl-D-galactosamin
N-acetyl-neuraminic acid, �-amino-bu
D-arabitol, L-arginine, D-aspartic acid,
citric acid, formic acid, D-fucose, L-gala
D-galacturonic acid, gelatin, D-glucose
glucuronamide, D-glucuronic acid, glyc
L-histidine, �-hydroxy-butyric acid, �-
acid, �-keto-butyric acid, D-lactic acid
D-malic acid, L-malic acid, methyl pyru
propionic acid, quinic acid, L-rhamnos
acid, and sensitivity to 1 % sodium lact
violet, nalidixic acid, lithium chloride, 

aztreonam, sodium butyrate and sodiu

Variable tests with BIOLOG Weakly positive for utilization of D-fru
�-keto-glutaric acid, 3-methyl glucose

Positive tests with API API ZYM: Esterase lipase (C8), �-galact
�-galactosidase, �-glucosidase, �-gluc
arylamidase and naphthol-AS-BI-phos
API 20NE: Aesculin hydrolysis, �-galac
hydrolysis, and assimilation of N-acety
L-arabinose, gluconate, D-glucose, mal
and D-mannose

Negative tests with API API ZYM: N-Acetyl-�-glucosaminidase
phosphatase, �-chymotrypsin, cystine
esterase (C4), �-fucosidase, �-glucuron
�-mannosidase and valine arylamidase
API 20NE: Arginine dihydrolase, glucos
indole production, nitrate reduction, u
assimilation of adipate, caprate, citric a
phenylacetate

Variable tests with API API ZYM: Weakly positive for acid pho

Acid  formation from
carbohydrates (all positive)

Aesculin, amygdalin, L-arabinose, arbu
D-fructose, L-fucose, D-galactose, gent
glycerol, D-lactose, D-maltose, D-mann
methyl �-D-glucopyranoside, salicin, s
D-turanose and D-xylose

ACID  FORMATION FROM
CARBOHYDRATES (variable)

Weakly positive for D-melezitose and 

�-D-mannopyranoside
Acid  formation for carbohydrates

(all negative)
N-Acetylglucosamine, D-adonitol, D-ar
L-arabitol, dulcitol, erythritol, D-fucose
inulin, D-lyxose, D-melibiose, methyl �
potassium gluconate, potassium 2-keto
potassium 5-ketogluconate, D-raffinos
D-ribose, D-sorbitol, L-sorbose, starch,
and L-xylose

Oxidase Negative 

Catalase Positive 

Positive tests Gelatin liquefaction, and hydrolysis of 

and starch
Negative tests Milk coagulation and peptonization, H

hydrolysis of Tween 80 and CM-cellulo
Quinone Type MK-12 and MK-11 

Major fatty acids anteiso-C15:0, iso-C16:0 and anteiso-C17

Peptidoglycan type The peptidoglycan contains ornithine a
diamino acid

Phospolipid pattern or diagnostic
phospolipid

Diphosphatidylglycerol (DPG) and pho
(PG)

Glycolipids One gycolipid 
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