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During a study looking for the isolation of new actinobacteria strains with potential for antibiotic pro-
duction from deep marine sediment, three strains were collected with a morphology similar to the one
described for the Micromonospora genus. A polyphasic study was designed to determine the taxonomic
affiliation of the strains $29017, S2903, and S2904. All the strains showed chemotaxonomic properties
in line with their classification in the genus Micromonospora, meso-diaminopimelic acid in the wall pep-
tidoglycan, a tetrahydrogenated menaquinone with nine isoprene units as major respiratory quinone,
is0-Cy5:0 and iso-Cyg.0 as major fatty acids and diphosphatidylglycerol, phosphatidylethanolamine and
phosphatidylinositol as major polar lipids. The 16S rRNA gene sequences of strain 529017, $2903, and
$2904 showed the highest similarity (99.2%) with the type strain of Micromonospora halophytica DSM
431717, forming an independent branch in the phylogenetic gene tree. Their independent position was
confirmed with gyrB gene and MLSA phylogenies. Whole genome sequences confirmed by digital DNA-
DNA hybridization analysis that the isolates should be assigned to a new species within the genus
Micromonospora for which the name Micromonospora globispora sp. nov. (529017, S2903 and S2904) is
proposed.

Keywords:
Micromonospora
Polyphasic taxonomy
Marine sediment
MLSA

© 2018 Elsevier GmbH. All rights reserved.

Micromonospora [1] is the type genus of the family habitats, being soils [5-7] and plants [8-10] their most abundant

Micromonosporaceae [2] within the phylum Actinobacteria. At
the time of writing the genus is composed of 83 species according
to the list of prokaryotic names with standing in nomenclature
[3]. This genus of Gram-stain positive, aerobic, filamentous and
spore-producing actinobacteria has characteristic carotenoid
pigments giving orange colorations in most of their colonies [4].
Strains of Micromonospora have been isolated from a wide range of

7 The GenBank/EMBL/DDBJ accession number for the 16S rRNA genes and the
genomes of the strains $29017, $2903, and S2904 are KF818390, JN989305, and
KF818391, and QGGF00000000, QGSU00000000, and QGSV00000000, respectively.
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sources. Several strains representing new species of the genus have
been described from marine habitats, and more specifically marine
sediments, exemplified by the type strains of Micromonospora
krabiensis [11], Micromonospora sediminicola [12], Micromonospora
fluostatini [13], Micromonospora yasonensis [14], Micromonospora
sediminis [15] and Micromonospora profundi [16].

Polyphasic studies to determine the taxonomic affiliation of
Micromonospora strains usually include 16 rRNA gene phylogeny;
however, this gene marker is not sufficiently discriminative for the
genus [17]. Alternatively, the use of the housekeeping gene gyrB
[18,19], as well as multilocus sequence analysis including atpD,
recA, and rpoB genes provide better phylogenetic resolution [4,17].
Application of new genomic technologies has allowed the analysis
of whole-genome sequences for a great number of bacteria, includ-
ing a recent study of 42 different species of Micromonospora [20],
greatly increasing the available information of the genus and giv-
ing the possibility of comparison with new described species that
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Fig. 1. Neighbour-joining phylogenetic tree section based on 16S rRNA gene sequences of strains S29017, S2903 and S2904 and closely related species in the genus
Micromonospora. A total of 1547 nt were analysed. Asterisks indicate that the corresponding nodes were also recovered in the maximum-likelihood tree. Numbers at
the nodes indicate levels of bootstrap support (%); only values over 50% are shown. Bar, 0.002 substitutions per nucleotide position.
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Fig. 2. Maximum-likelihood phylogenetic tree based on multilocus sequence analysis of 16S rRNA, gyrB, rpoB, atpD, and recA sequences of strains $29017, S2903 and S2904
and closely related species in the genus Micromonospora. A total of 9049 nt were analysed. Asterisks indicate that the corresponding nodes were also recovered in the
neighbour-joining tree. Numbers at the nodes indicate levels of bootstrap support (%); only values over 50% are shown. Bar, 0.02 substitutions per nucleotide position.
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Table 1

Differential characteristics of study strains of study and their closest phylogenetic relatives. Strains: 1,529017; 2,52903; 3, 52904; 4, M. coxensis DSM 451617; 5, M. halophytica
DSM 431717; 6, M. inositola DSM 438197; 7, M. purpureochromogenes DSM 438217;. DPG: diphosphatidylglycerol, PE: phosphatidylethanolamine, PI: phosphatidylinositol,
GL: glycolipid, PL: unidentified polar lipids, Ara: arabinose, Gal: galactose, Glu: glucose, Man: mannose, Rha:rhamnose, Rib: ribose, Xyl: xylose. Numbers in parentheses for

chemotaxonomic data represent the percentages detected for each compound.

Characteristics 1 2 3 4 5 6 7
Major MK-9(H,) (63) MK-9(H,) (70) MK-9(Hs) (73) MK-9(H,)? MK-9(H4)? MK-9(H4)? MK-9(H4)?
menaquinones (%)
MK-9(Hg) (10) MK-9(Hsg) (9) MK-9(Hsg) (9) MK-9(Hpg )?
MK-10(H4) (5) MK-10(H4) (5) MK-9(Hz) (9) MK-9(Hg)?
MK-9(H;) (4) MK-9(H,) (5)
Polar lipid profile DPG, PE, PI, GLs, DPG, PE, P, GLs, DPG, PE, P, GLs, DPG, PE, PIM, PG* ND ND ND
2PLs 3PLs 2PLs
Major fatty acids is0-Ci6:0 (23) is0-Cys.0 (26) Sum fea. 9 (21) 10 methyl-Cy7:0 is0-Ci6:0 (26)* is0-Ci6:0 (19)* is0-Ci6:0 (26)*

(%)
is0-Cys:0 (20)
Sum fea. 9 (16)

is0-Cye:0 (11)
Sum fea. 9 (19)

is0-Cys:0 (19)
is0-Cy6:0 (16)

is0-Cy7:0 (12) is0-Cy7:0 (17)

anteiso-Cig.o (8) anteiso-Cyg.o (10) is0-Cy7:0 (9)

Whole-cell sugars Man, Xyl Gal, Glu, Man, Rib, Gal, Man, Xyl
Xyl

Tolerence tests
pH5 + + +
pH6 + + +
pH 10 + + +
20°C - - -
37°C + + +
40°C + + +
1% (w/v) NaCl - - -
2% (w/v) NaCl - - -
3% (w/v) NaCl - - -
Degradation (%, w/v) of
Tween 40 (% 1) - - -
Tween 80 (% 1) - - -
Carbon source utilization (1.0%, w/v)
D-Arabinose - + -
D-Arabinose + + +
D-Cellobiose + + +
D-Fructose + + -
D-Galactose + + +
meso-Inositol + + +
Maltose + + +
D-Mannose + + +
D-Mannitol + + +
D-ribose + + +
Xylose - + +

anteiso-Cy7.0 (10)

(22)

iSO-C17;1 ®9c (13)a iSO—C17;0 (16)a iSO—C15;0 (14)a iSO—C15;0 (19)a

is0-Cy5:0 (12)? anteiso-Cq7:0 i50-Cq7:0 (8)? 9 methyl-Ci6.1
3y (9
anteiso-Cq7:0 (9)? Cig:0 (12)7 10 methyl-Cq7:0
8y
is0-Cye:1 (8)° Ci7.0 (10)?
Ara, Gal, Glu, Man, ND ND ND
Rha, Rib, Xyl*
+ _ _ _
+ _ _ -
- - + -
+ - + -
+ - + +
- - + -
+ + + +
+ + +
+ - + -
+ — — +
+ _ _ -
+ + - -
- + + +
+ + +
+ + +
+ + +
- - + -
+ - + +
+ - + +

+ o+ 1
o
o
o

3 Data from Carro et al. [37].

include whole genome sequences. The combination of genomic and
phenotypic information will allow a faster and and more reliable
classification of new isolates of the genus Micromonospora.

In this study the taxonomic status of three Micromonospora
strains isolated from marine sediments in Turkey was deter-
mined. The strains, S2901T, S2903 and S2904, were compared
between them and with the closest validly published species of
Micromonospora genus using a range of phenotypic and genotypic
characteristics. The comparison showed that the strains represent a
new species within the genus Micromonospora for which the name
Micromonospora globispora sp. nov. is proposed.

Strains S29017, S2903 and $2904 were isolated from marine
sediment collected using a dredge at a depth of 45m off the
Yason Peninsula on the southern Black Sea coast near Ordu, Turkey
(41°08.184'N and 37°41.126' E). The sediment samples were
stored at —20°C until processed using the standard dilution plate
method. The strains were isolated in SM1 medium (Stevenson’s
medium) [21] supplemented with filter sterilised cycloheximide
(50 wg ml~1), nalidixic acid (10 wgml~1), novobiocin (10 ugml—1)
and nystatin (50 wgml—1) to avoid the development of fungi and
Gram-negative bacteria, following incubation at 30° C for 30 days.
The isolates were purified on yeast extract-malt extract agar (Inter-
national Streptomyces Project medium 2 (ISP 2), [22]); maintained

on agar slopes at 4°C and preserved as suspensions of mycelial
fragments and spores in glycerol (20%, v/v) at —20°C and —80°C.
The study strains together with closely related type strains were
examined for a range of morphological, cultural and physiological
properties. Temperature, pH and NaCl tolerances were determined
using ISP 2 (pH 7.2) as the basal medium. Growth at different tem-
peratures (4, 10, 20, 28,30, 37,40, 45, 50 and 55 °C) was determined
after incubation for 14 days at pH 7.2. NaCl tolerance against 1-
10% NaCl (w/v) (at intervals of 1.0 NaCl unit) and pH tolerance
(4.0, 5.0, 6.0, 6.5, 7.0, 7.5, 8.0, 8.5, 9.0, 10.0, 11.0 and 12.0) were
evaluated at 30°C for 14 days; KH,PO4/HCI, KH,PO4/K;HPO,4 and
Ky,HPO4/NaOH buffer systems were used to maintain the pH val-
ues of the media. Established methods were followed to determine
whether the strains degraded Tweens 40 and 80 [23]; the remain-
ing degradation tests were examined using previously described
methods [24]. Carbon-source utilization was examined using ISP
9 (pH 7) medium [22] supplemented with a final concentration of
1% (w/v) of the carbon sources. Utilization of amino acids as sole
nitrogen sources was determined according to Williams et al. [24]
using a final concentration of 0.1% (w/v) of each nitrogen source.
In addition, cultural characteristics of the strains were determined
on Czapek’s agar [25], ISP media 2-7 [22], modified Bennett's agar
(MBA; Jones 1949), nutrient agar [26] and tryptic soy agar (TSA;
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Table 2

Fatty acids profiles of the strains $29017, S2903, and S2904.
Fatty acids $29017 $2903 S2904
Saturated
Cia0 0.2 0.3 0.2
Ci6:0 0.8 1.0 0.8
Cis:0 1.8 14 1.5
Ci9:0 0.3 0.2 0.2
Saturated branched
is0-Cy3:0 0.2 0.2 0.2
i50-Cy4:0 2.0 0.8 0.6
is0-Cys:0 19.6 19.2 26.8
is0-Ci6:0 23.1 16.6 10.8
is0-C17:0 11.6 8.7 17.3
iSO—Clg;g 2.5 1.2 1.5
iSO—C]g;g 0.2 0.2 04
anteiso-Cys:0 4.6 4.7 4.5
anteiso-Cyg.0 0.3 0.4 0.3
anteiso-Cy7:0 7.9 10.0 10.5
Unsaturated straight
Cy7.1w8¢ 0.9 2.0 0.5
C17;1(,\)5C - - 0.2
Cig:109c¢ 1.1 23 0.8
Unsaturated branched
iSO—C]s;] F 0.5 0.5 0.6
iso-Cy6:1 H 29 3.7 1.6
anteiso-Cy7.1w9c 14 3.6 1.6
Methyl branched
10-methyl Cys.0, TBSA 1.1 0.9 -
“Summed features
3 0.3 0.5 0.2
6 0.4 - -
9 16.1 214 18.8

*Summed features: 3 (C16;1 (,\)7C/C16;1 U)GC: C]s;] U)GC/Cm;] (1)7(), 6 (C]g;] (DllC/C]g;]
®9c), 9 (10-methyl Cy6:0; i50-C17:1 09C).

Table 3
DNA-DNA distances of strains $29017, $2903 and S2904 and closest type strains of
Micromonospora evaluated through GGDC and OrthoANI methods.

$29017 $2903 S2904
M. coxensis DSM 451617 35.5/86.3 36.6/86.8 35.5/86.1
M. halophytica DSM 431717 35.6/86.2 36.5/86.7 35.6/86.2
M. mirobrigensis DSM 34.9/86.1 36.1/86.4 34.9/86.1
448307
M. purpureochromogenes 36.4/86.8 37.6/87.0 36.4/86.8
DSM 438217
M. inositola DSM 43819" 42.3/89.6 43.4/89.9 42.3/89.6
$2903 96.8/99.6 - -
S2904 100/100 96.8/99.6 -

Difco) following incubation at 30°C for 14 days. The ISCC-NBS
colour charts were used to determine colony colours [27]. Fur-
thermore, the micromorphological properties of the strains were
determined by examining gold coated dehydrated specimens of
43-day cultures grown on N-Z-Amine agar (DSMZ-medium 554)
using a JEOL JSM 6060 instrument.

Biomass for the chemotaxonomic analyses was harvested from
shake flasks (200 revolutions per minute) of GYM (DSMZ medium
65) after 14 days at 28 C°, washed three time in sodium chloride
solution (0.9%, w/v) and freeze dried. Biomass for fatty acid analyses
was recovered from five days-old cultures in GYM media incu-
bated at 28°C. Standard thin-layer chromatographic procedures
were used to establish the chemotaxonomic profiles of the strains,
including the determination of the isomers of diaminopimelic acid
(A2pm) [28], predominant isoprenologues [29,30], diagnostic sug-
ars and polar lipids using the procedure of Minnikin et al.[31].
Samples for cellular fatty acids were analysed by GC using the stan-
dard MIDI system (Sherlock version 4.5) and peaks were named
using the database RTSBAG [32].

Genetic profiles were obtained after amplification with the
primer M13 (5'- GAGGGTGGCGGTTCT-3’). DNA was extracted using

aREDExtract-N.Amp kit (Sigma) and amplified following the manu-
facturer’s instructions. The thermal cycling parameters were: 7 min
at 95°C, 35 cycles of 1min at 94°C, 1 min at 45°C and 2 min at
72°C, followed by a 6 min final extension at 72°C. A 1.5% agarose
gel containing ethidium bromide was loaded with 10 ul of each
of the PCR products and electrophoresis run at 85V for 90 min in
freshly prepared 1x TBE-EDTA buffer at pH 8.0 using a Bio-Rad
PowerPac 300 power supply. Photographs of the electrophore-
sis results were recovered as TIFF files. Genomic DNA extraction,
PCR-mediated amplification and 16S rRNA gene sequencing were
performed as described by Chun and Goodfellow [33] using an
ABI PRISM 3730 XL automatic sequencer. Clustal W was used to
align nearly full-length 16S rRNA gene sequences obtained in this
study with the type strains of Micromonospora species retrieved
from GenBank database. The housekeeping gene gyrB was ampli-
fied and sequenced following the protocol described by Garcia et al.
[18]. Phylogenetic analyses were performed with MEGA 7.0 using
the neighbor-joining and maximum likelihood algorithms as previ-
ously described [4]. Whole-genome sequencing was carried out at
MicrobesNG using an [llumina HiSeq 2500 platform with 2 x 250 bp
paired-end reads. All strains were analysed through a standard
pipeline, identifying the closest available reference genome using
Kraken and mapping the reads using BWA mem. A de novo assem-
bly of the reads was carried out using SPAdes. Variant calling was
performed using VarScan and reordered and reoriented relative
to a reference genome based on a MUMmer whole-genome align-
ment. An automated annotation was performed using Prokka. The
digital DNA-DNA hybridization (dDDH) value between the draft
genome of the strains and closely related type strains from the
genus Micromonospora were calculated using formula 2 of the
GGDC web server available at http://ggds.dsmz.de/phylo_form.php
and OrthoANI value using OAT version 0.93.1 [34]. Housekeeping
genes were retrieved and verified from the genome sequences to
construct the multilocus sequence analysis proposed by Carro et al.
[17] for the genus Micromonospora.

All strains studied presented morphology and phenotypic prop-
erties that fits with the characteristics described for the genus
Micromonospora [35]. Isolates $29017, S2903, and S2904 presented
bright orange colonies that turned darker upon the production
of spores showing differential abilities to grow on several media
(Table S1) and single spores on the tip of the hyphae (Supplemen-
tary Fig. S1 in the online version at DOI: 10.1016/j.syapm.2018.11.
003). None of the strains produced soluble pigments in the media
tested. Growth occurred between 28 and 40°C in the absence of
NaCl with an optimum at 28 °C; S29017, $2903, and $2904 grow at
a pH between 5 and 10. The use of b-mannitol and their inability to
grow in the presence of 1% (w/v) NaCl are characteristics that dif-
fer the three isolates from all the closely related type strains. Other
phenotypic features evaluated for the strains and closely related
species are shown in Table 1. Differences were observed between
the strains isolated, mainly in carbon source utilization, and with
the reference type strains, in carbon and nitrogen sources utiliza-
tion, as well as in tolerance test. All the strains analysed presented
meso-diaminopimelic acid in their cell walls, while whole-cell
sugar profiles were different from each other although all con-
tained the characteristic sugars xylose and mannose. Moreover,
galactose was detected in strains S2903 and S2904, and glucose
and ribose in S2903. The three isolates presented tetrahydro-
genated menaquinone with nine isoprene units as the predominant
isoprenologue (63, 70, and 73%). All the strains presented simi-
lar profiles for polar lipids, including phosphatidylethanolamine,
diphosphatidylglycerol, phosphatidylinositol, glycolipids and some
unidentified polar lipids. The fatty acid profile of the isolated
strains is shown in Table 2. Major fatty acids detected, iso-Cys.g
and iso-Cyg:0, are typically found in the genus Micromonospora
[35], although some variations were observed between the strains
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Table 4

Description of Micromonospora globispora sp. nov. according to Digital Protologue TA00710 assigned by the www.imedea.uib.es/dprotologue website.

Taxonumber
Species name
Genus name
Specific epithet
Species status
Species etymology

Authors
Title

Corresponding author

E-mail of the corresponding author
Submitter

E-mail of the submitter

Designation of the type strain

Strain collection numbers

16S rRNA gene accession number
Genome accession number [EMBL]
Genome status

Genome size

GC mol %

Country of origin

Region of origin

Source of isolation

Sampling date

Number of strains in study

Source of isolation of non-type strains
Growth medium, incubation conditions [temperature, pH, and
further information] used for standard cultivation
Gram stain

Cell shape

Motility

Sporulation

Mycelium

Colony morphology

Temperature range

Temperature optimum

Highest pH for growth

Lowest pH for growth

pH optimum

pH category

Lowest NaCl concentration for growth
Highest NaCl concentration for growth
Salinity optimum

Salinity category

Relationship to 02

Carbon source used [specific compounds]

Carbon source not used [specific compounds]
Carbon source variable [specific compounds]
Nitrogen source

Energy metabolism
Biochemical tested properties

Quinone type
Major fatty acids

Peptidoglycan type
Phospholipid pattern

Biosafety level
Habitat

Biotic relationship
Known pathogenicity

TA00710

Micromonospora globispora

Micromonospora

globispora

Sp. nov.

glo.bi.spo’ra. L. masc. n. globus, globe; N.L. fem. n. spora (from
Gr. fem. n. spora), a spore; N.L. fem. adj. globispora, with
air-balloon shaped spores
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3

Marine sediment

M65, 28 °C, pH 7, without NaCl

POSITIVE

Filamentous

Nonmotile

Exospores

Substrate

Orange

28-40

28

5

10

7

Neutrophile

0

0

0

Nonhalophile

Aerobe

D-arabinose, D-cellobiose, D-galactose, b-mannose,
D-mannitol, b-ribose, dextrin, inulin, lactose, L-rhamnose,
maltose, meso-inositol, succinic acid, sucrose

Adonitol, p-sorbitol, dextran, L-glutamate, L-sorbose, xylitol
D-fructose, L-arabinose, xylose

a-isoleucine, p-phenylalanine, glycine, L-alanine, L-arginine,
L-asparagine, L-cysteine, L-hydroxyproline, L-methionine,
L-phenylalanine

Chemoorganotroph

Starch is degraded but not adenine, casein, hypoxanthine,
gelatine, guanine, Tween-40, Tween-80, xanthine or xylan
compounds. Aesculin and arbutin are hydrolysed but not
allantoin and urea. Nitrate reduction is positive.
MK-9(H4) and MK-9(H6)

is0-Cys.0, iS0-Cyg:0, is0-C17:0, anteiso-Cq7.9, Sum in feature 9
(is0-Cy7:1w9¢/10 methyl-Cy6:0)

meso-diaminopimelic acid

Diphosphatidylglycerol, phosphatidylethanolamine, and
phosphatidylinositol

1

Marine sediment ENV0O:03000033

Free-living

None

in the concentrations detected for these fatty acids. Other differ-
ences found included the absence of 10-methyl Cqg.¢ in the strain
S$2409. Genetic profiles of the samples shown that the three strains
were not identical and could be clearly differentiated (Supple-

mentary Fig. S2 in the online version at DOI: 10.1016/j.syapm.
2018.11.003). EzBioCloud results of 16S rRNA gene sequences
showed a closest relationship of the study strains with the type
strain Micromonospora halophytica DSM 431717 with percentages
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0f99.2%in 529017, 52903, and 52904, followed by Micromonospora
purpureochromogenes DSM 438217, Micromonospora mirobrigensis
WA201T and Micromonospora coxensis 2-30-b(28)T, with 99.0, 99.0,
and 98.9% similarity with 529017, S2903, and S2904, respectively.
Phylogenetic analysis of the 16S rRNA gene sequences showed an
independent branch within the genus Micromonospora that include
the three closely related strains isolated during this study, which
was supported by a bootstrap value of 99% (Fig. 1 and Supplemen-
tary Fig. S3 in the online version at DOI: 10.1016/j.syapm.2018.11.
003). This result was confirmed by the gyrB gene and multilocus
phylogenies, in which a well-separated branch including the three
strains was also generated and supported by high bootstrap values
of 99% and 100%, respectively (Supplementary Fig. S4 in the online
version at DOI: 10.1016/j.syapm.2018.11.003 and Fig. 2), but show-
ing a close relation with the type strain of Micromonospora inositola
DSM 43819T and well as M. purpureochromogenes DSM 438217 in
the MLSA tree.

Whole genome sequences of the strains S2901T, $2903, and
S$2904 were generated with a genome size of 6673817, 6454517,
and 6579413 bp, respectively. The G + C content of the genomic DNA
based on the genome sequence is 71.7, 71.6, and 71.9 for S29017,
$2903, and S2904, respectively. Digital DNA-DNA hybridization
(dDDH) similarities were determined between the strains and its
close phylogenetic neighbours using the GGDC server [36]. In sil-
ico DNA:DNA pairing between the strains and the type strains
of M. coxensis, M. halophytica, M. mirobrigensis, M. inositola, and
M. purpureochromogenes, genomes previously published in Carro
et al. [37], were found to be below the recommended 70% cut-off
point for the delineation of species [38] (Table 3). dDDH values
carried out between the isolated strains showed that all of them
had hybridization values over the cut-off point (Table 3). Simi-
lar results were observed when OrthoANI values were calculated
for each pair, obtaining values under 90% with the type strains of
Micromonospora and over 99% between the three new strains. These
results confirm that our isolates represent a new taxon within the
genus Micromonospora.

The three strains from this study were isolated from sediment
sample at the Black Sea coast; however, none of the strains were
able to grow even at 1% of sodium chloride (w/v), which is a main
difference with their closest type strains, tolerant to concentrations
up to 3%. Although they seem to be closely related, enough pheno-
typic and genotypic differences have been shown to separate them
into a different clade. All the results presented in this study clearly
indicate that the strains $29017, S2903, S2904 are closely related
and represent a new species within the genus Micromonospora and
we propose the name Micromonospora globispora sp. nov.

The formal description of the new species Micromonospora glo-
bispora sp. nov. is given in Table 4 with the Taxonumber TA00710.

Acknowledgments

This project was supported by Ondokuz Mayis University
(project PYO.FEN. 1901.12.014) and the School of Biology (Newcas-
tle University). Genome sequencing was provided by MicrobesNG
(http://www.microbesng.uk), which is supported by the BBSRC
(grant number BB/L024209/1). LC is grateful to Newcastle Univer-
sity and Salamanca University for postdoctoral fellowships.

References

[1] Drskov, ]. 1923 Investigations into the Morphology of the Ray Fungi, Levin and
Munksgaard, Copenhagen.

[2] Genilloud, O. (2012) Family 1. Micromonosporaceae Krasil'nikov 1938, 272AL
emend. Zhi, Li and Stackebrandt 2009, 599, in: Goodfellow, M., Kimpfer, P.,
Busse, HJ., Trujillo, M.E., Suzuki, K.I,, Ludwig, W., Whitman, W.B. (Eds.), Bergey’s
Manual of Systematic Bacteriology, vol 5, 2nd ed., Springer, New York, pp.
1035-1038, The Actinobacteria, Part B.

[3] Parte, A.C.(2018) LPSN — list of prokaryotic names with standing in nomencla-
ture (bacterio.net), 20 years on. Int. J. Syst. Evol. Microbiol. 68, 1825-1829.

[4] Carro, L., Riesco, R, Sproer, C., Trujillo, M.E. (2016 ) Micromonospora luteifusca sp.
nov. isolated from cultivated Pisum sativum. Syst. Appl. Microbiol. 39, 237-242.

[5] Carro, L., Pukall, R, Sproer, C., Kroppenstedt, R.M., Trujillo, M.E. (2013)
Micromonospora halotolerans sp nov., isolated from the rhizosphere of a Pisum
sativum plant. Antonie Van Leeuwenhoek 103, 1245-1254.

[6] Jongrungruangchok, S., Tanasupawat, S., Kudo, T. (2008) Micromonospora
chaiyaphumensis sp nov., isolated from Thai soils. Int. ]. Syst. Evol. Microbiol.
58,924-928.

[7] Lin, Y.B., Fan, M.C,, Guo, Y.Q., Di, X.H., Dong, D.H., Zhang, X., Wei, G.H. (2015)
Micromonospora nickelidurans sp nov., isolated from soil from a nickel-mining
site. Int. ]. Syst. Evol. Microbiol. 65, 4615-4620.

[8] Carro, L., Pujic, P., Trujillo, M.E., Normand, P. (2013) Micromonospora is a normal
occupant of actinorhizal nodules. J. Biosci. 38, 685-693.

[9] Thawai, C. (2015) Micromonospora costi sp nov., isolated from a leaf of Costus
speciosus. Int. J. Syst. Evol. Microbiol. 65, 1456-1461.

[10] Trujillo, M.E., Alonso-Vega, P., Rodriguez, R., Carro, L., Cerda, E., Alonso, P.,
Martinez-Molina, E.(2010) The genus Micromonosporais widespread in legume
root nodules: the example of Lupinus angustifolius. ISME J. 4, 1265-1281.

[11] Jongrungruangchok, S., Tanasupawat, S., Kudo, T. (2008) Micromonospora kra-
biensis sp. nov., isolated from marine soil in Thailand. J. Gen. Appl. Microbiol.
54,127-133.

[12] Supong, K., Suriyachadkun, C., Tanasupawat, S., Suwanborirux, K., Pittayakha-
jonwut, P., Kudo, T., Thawai, C. (2013) Micromonospora sediminicola sp. nov.,
isolated from marine sediment. Int. J. Syst. Evol. Microbiol. 63, 570-575.

[13] Phongsopitanun, W., Kudo, T., Mori, M., Shiomi, K., Pittayakhajonwut, P.,
Suwanborirux, K., Tanasupawat, S. (2015) Micromonospora fluostatini sp. nov.,
isolated from marine sediment. Int. J. Syst. Evol. Microbiol. 65, 4417-4423.

[14] Veyisoglu, A., Carro, L., Guven, K., Cetin, D., Sproer, C., Schumann, P., Klenk, H.P.,
Goodfellow, M., Sahin, N. (2016) Micromonospora yasonensis sp. nov., isolated
from a Black Sea sediment. Antonie Van Leeuwenhoek 109, 1019-1028.

[15] Phongsopitanun, W., Kudo, T., Ohkuma, M., Pittayakhajonwut, P., Suwan-
borirux, K., Tanasupawat, S. (2016) Micromonospora sediminis sp. nov., isolated
from mangrove sediment. Int. J. Syst. Evol. Microbiol. 66, 3235-3240.

[16] Veyisoglu, A., Carro, L., Cetin, D., Guven, K., Spréer, C., Pétter, G., Klenk, H.-P.,
Sahin, N., Goodfellow, M. (2016) Micromonospora profundi sp. nov., isolated
from deep marine sediment. Int. J. Syst. Evol. Microbiol. 66, 4735-4743.

[17] Carro, L., Sproer, C., Alonso, P., Trujillo, M.E. (2012) Diversity of Micromonospora
strains isolated from nitrogen fixing nodules and rhizosphere of Pisum sativum
analyzed by multilocus sequence analysis. Syst. Appl. Microbiol. 35, 73-80.

[18] Garcia, L.C., Martinez-Molina, E., Trujillo, M.E. (2010) Micromonospora pisi sp
nov., isolated from root nodules of Pisum sativum. Int. J. Syst. Evol. Microbiol.
60, 331-337.

[19] Kasai, H., Tamura, T., Harayama, S. (2000) Intrageneric relationships among
Micromonospora species deduced from gyrB-based phylogeny and DNA relat-
edness. Int. J. Syst. Evol. Microbiol. 50 (Pt 1), 127-134.

[20] Carro, L., Nouioui, I, Sangal, V., Meier-Kolthoff, ].P., Trujillo, M.E., Montero-
Calasanz, M.D.C., Sahin, N., Smith, D.L., Kim, K.E., Peluso, P., Deshpande, S.,
Woyke, T., Shapiro, N., Kyrpides, N.C., Klenk, H.P., Goker, M., Goodfellow, M.
(2018) Genome-based classification of micromonosporae with a focus on their
biotechnological and ecological potential. Sci. Rep. 8, 525.

[21] Ahemad, M. (2015) Phosphate-solubilizing bacteria-assisted phytoremedia-
tion of metalliferous soils: a review. 3 Biotech. 5, 111-121.

[22] Shirling, E.B., Gottlieb, D. (1966) Methods for characterization of Streptomyces
species1. Int. ]. Syst. Evol. Microbiol. 16, 313-340.

[23] Nash, P., Krent, M.M. (1991) Culture media. In: Ballows, A., Hausler, W].,
Herrmann, K.L., Isenberg, H.D., Shadomy, H.J. (Eds.), Manual of Clinical Micro-
biology, 5th ed., American Society for Microbiology, DC, pp. 1268-1270.

[24] Williams, S.T., Goodfellow, M., Alderson, G., Wellington, E.M.H., Sneath, P.H.A.,
Sackin, M.J. (1983) Numerical classification of Streptomyces and related genera.
Microbiology 129, 1743-1813.

[25] Waksmann, S.A. 1967 The Actinomycetes. A Summary of Current Knowledge,
Ronal Press, New York.

[26] Waksman, S.A. 1961 The genus Micromonospora. In: The Actinomycetes Clas-
sification, Identification and Description of Genera and Species, Williams &
Wilkins Co., Baltimore, pp., 293-297.

[27] Kelly, K.L. 1964 Inter-Society Color Council — National Bureau of Standards
Color Name Charts Illustrated with Centroid Colors, US Government Printing
Office, Washington, DC.

[28] Staneck, J.L., Roberts, G.D. (1974) Simplified approach to identification of aero-
bic actinomycetes by thin-layer chromatography. Appl. Microbiol. 28,226-231.

[29] Collins, M.D. (1985) Analysis of isoprenoid ouinones. In: Bergan, T. (Ed.), Meth-
ods Microbiol, Academic Press, pp. 329-366.

[30] Kroppenstedt, R.M. (1985) Fatty acid and menaquinone analysis of actino-
mycetes and related organisms. In: Goodfellow, M., Minnikin, D.E. (Eds.),
Chemical Methods in Bacterial Systematics, Academic Press, London, pp.
173-189.

[31] Minnikin, D.E., O’'Donnell, A.G., Goodfellow, M., Alderson, G., Athalye, M., Schaal,
A., Parlett, J.H. (1984) An integrated procedure for the extraction of bacterial
isoprenoid quinones and polar lipids. J. Microbiol. Methods 2, 233-241.

[32] MJ. Sasser, Identification of Bacteria by Gas Chromatography of Cellular Fatty
Acids. Technical Note 101, Microbial ID, Inc, Newark, Del, USA, 1990.

[33] Chun, ]., Goodfellow, M. (1995) A phylogenetic analysis of the genus Nocardia
with 16S rRNA gene sequences. Int. J. Syst. Bacteriol. 45, 240-245.


https://doi.org/10.1016/j.syapm.2018.11.003
https://doi.org/10.1016/j.syapm.2018.11.003
https://doi.org/10.1016/j.syapm.2018.11.003
https://doi.org/10.1016/j.syapm.2018.11.003
https://doi.org/10.1016/j.syapm.2018.11.003
https://doi.org/10.1016/j.syapm.2018.11.003
https://doi.org/10.1016/j.syapm.2018.11.003
https://doi.org/10.1016/j.syapm.2018.11.003
https://doi.org/10.1016/j.syapm.2018.11.003
https://doi.org/10.1016/j.syapm.2018.11.003
https://doi.org/10.1016/j.syapm.2018.11.003
https://doi.org/10.1016/j.syapm.2018.11.003
https://doi.org/10.1016/j.syapm.2018.11.003
https://doi.org/10.1016/j.syapm.2018.11.003
http://www.microbesng.uk
http://www.microbesng.uk
http://www.microbesng.uk
http://www.microbesng.uk
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0005
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0005
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0005
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0005
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0005
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0005
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0005
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0005
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0005
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0005
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0005
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0005
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0005
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0005
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0005
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0010
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0015
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0020
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0025
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0030
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0035
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0040
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0045
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0050
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0055
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0060
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0065
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0070
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0075
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0080
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0085
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0090
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0095
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0100
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0105
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0110
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0115
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0120
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0125
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0125
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0125
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0125
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0125
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0125
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0125
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0125
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0125
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0125
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0125
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0125
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0125
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0125
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0130
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0135
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0140
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0145
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0150
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0155
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0165

L. Carro et al. / Systematic and Applied Microbiology 42 (2019) 190-197 197

[34] Lee, I, Ouk Kim, Y., Park, S.C., Chun, J. (2016) OrthoANI: an improved algo- [37] Carro, L., Nouioui, I, Sangal, V., Meier-Kolthoff, J., Trujillo, M.E., Montero
rithm and software for calculating average nucleotide identity. Int. J. Syst. Evol. Calasanz, M.d.C, Sahin, N., Smith, D., Kim, K., Peluso, P., Deshpande, S., Woyke, T.,
Microbiol. 66, 1100-1103. Shapiro, N., Kyrpides, N., Klenk, H.P., G6ker, M., Goodfellow, M. (2018) Genome-

[35] Genilloud, O0.(2012) Genus I. Micromonospora @rskov 1923, 156AL. In: Goodfel- based classification of micromonosporae with a focus on their biotechnological
low, M., Kdmpfer, P., Busse, HJ., Trujillo, M.E., Suzuki, K.I,, Ludwig, W., Whitman, and ecological potential. Sci Rep. 8, 525.

W.B. (Eds.), Bergey’s Manual of Systematic Bacteriology, Springer, New York, [38] Wayne, L.G., Brenner, D.J., Colwell, R.R., Grimont, P.A.D., Kandler, O., Krichevsky,
pp. 1039-1057. M.L, Moore, L.H., Moore, W.E.C., Murray, R.G.E., Stackebrandt, E., Starr, M.P., Tru-

[36] Meier-Kolthoff, ]J.P., Auch, A.F., Klenk, H.P., Goker, M. (2013) Genome sequence- per, H.G. (1987) Report of the ad hoc committee on reconciliation of approaches
based species delimitation with confidence intervals and improved distance to bacterial systematics. Int. J. Syst. Evol. Microbiol. 37, 463-464.

functions. BMC Bioinformatic. 14, 60.


http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0170
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0175
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0180
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0185
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190
http://refhub.elsevier.com/S0723-2020(18)30397-7/sbref0190

	A study of three bacteria isolated from marine sediment and description of Micromonospora globispora sp. nov.
	Acknowledgments
	References


