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Gandjariella thermophila gen. nov., sp. nov., a new member of
the family Pseudonocardiaceae, isolated from forest soil in a
geothermal area
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Abstract
Six mycelium-forming actinomycete strains were isolated from forest soil near the Cisolok geysers in West Java, Indonesia.
The 16S rRNA gene sequences of these strains showed high similarity to members of genera in the family
Pseudonocardiaceae with values less than 96.0 %, and most closely related to the genus Thermotunica, T. guangxiensis AG2-7T
(94.6–95.2 % similarity). The type strain, designated SL3-2-4T, was aerobic, thermophilic, Gram-stain-positive that formed
branched, non-fragmented substrate mycelia and unbranched aerial mycelia with long-chain, oval-shaped spores on
International Streptomyces Project (ISP) 3 medium. It produced light-orange substrate mycelia and light-orange diffusible
pigments on ISP 3 medium with 2 % gellan gum, grown at 30–55  C, with optimum growth at 45  C. The pH range for growth
was 4.0–8.0, with optimum growth at pH 7.0. Strain SL3-2-4T was able to hydrolyze casein, esculin, gelatin, guanine,
hypoxanthine, starch, L-tyrosine, and xanthine, but not adenine, carboxymethyl-cellulose, cellulose, chitin, Tween 20, or xylan.
The major fatty acid was iso-C16 : 0, and the major menaquinone was MK-8 (H4). The detected polar lipids were
diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidyl-N-methylethanolamine, unidentified
aminophospholipids, unidentified glycolipids, and unidentified phospholipids. The cell wall hydrolysate of SL3-2-4T contained
meso-2,4-diaminopimelic acid. The whole cell sugars were arabinose and galactose. The DNA G+C content was 71.6 mol%.
Phenotypic features and phylogenetic data differentiated SL3-2-4T from members of the family Pseudonocardiaceae.
Therefore, the strain SL3-2-4T is proposed as a representative of a novel species in a novel genus, Gandjariella thermophila
gen. nov., sp. nov. The type strain is SL3-2-4T (=UICC B-83T=NRRL B-67478T=InaCC A981T).

phylogenetic analysis of 16S rRNA gene sequences. Characterisation of the new genus was also performed by comparing it with the phylogenetically closely related genera
Thermotunica [3], Goodfellowiella [4, 5], Actinoalloteichus
[6], Streptoalloteichus [7], Crossiella [8], and Kutzneria [9].

Labeda et al. [1] proposed the elimination of the family
Actinosynnemataceae and emended the description of the
family Pseudonocardiaceae, based on 16S rRNA gene
sequence analysis, to include the genera formerly found in
this family. As a result, Labeda and Goodfellow [2] proposed the order Pseudonocardiales ord. nov., which contains
a single family, and the description and signature nucleotides of the 16S rRNA gene are that of the family Pseudonocardiaceae. The current study reports the findings on a new
thermophilic actinomycete genus belonging to the family
Pseudonocardiaceae based on phenotypic data and the

In the frame work to investigate the thermophilic actinomycete diversity in an Indonesian geothermal area, we collected the soil sample (0 to 10 cm depth) from forest soil
(under bamboo plants) near the Cisolok Geysers, a geothermal area in West Java, Indonesia (lat 6 57¢ 4.8¢¢ S, long 106
28¢ 6.6¢¢ E), in September 2015. The sample was placed in a
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medium after 14 days (Table S1) at 45  C. The Gram-reaction was determined as described by Magee et al. [16].
Growth temperatures at 4, 16, 25, 28, 30, 37, 40, 45, 50, 55,
60, and 65  C; tolerance to NaCl, between 0 % and 2 % (with
intervals of 0.5 % w/v); and optimum growth between pH
4.0 and 11.0 (adjusted with HCl and NaOH at room temperature) were tested on modified Bennett’s agar at 45  C
and observed after 7 and 14 days of incubation. Catalase
and oxidase activities, hydrogen sulfide (H2S) formation,
and hydrolysis of adenine, casein, aesculin, gelatin, guanine,
hypoxanthine, starch, Tween 20, L-tyrosine, urea, xanthine,
and xylan were evaluated as previously described by Williams et al. [17]. The hydrolysis of carboxymethylcellulose
(CM-cellulose; 0.5 % w/v), chitin (1 % w/v), and microcrystalline cellulose (MCC; 0.5 % w/v) was observed on modified Bennett’s agar at 45  C after 7 and 14 days incubation
by the presence of a clear zone around the colony. Acid fastness was examined using the method described by Gordon
et al. [15]. The ability to utilise various carbon sources was
tested as described by Shirling and Gottlieb [10]; however,
ISP 4 medium without a carbon source [3] was used because
the SL3-2-4T strain did not grow on ISP 9 medium. Growth
under anaerobic conditions on modified Bennett’s agar
plates was observed using an anaerobic chamber (Mitsubishi Gas Chemical) at 45  C after 7 and 14 days incubation.

plastic bag, transported to the laboratory and stored at 4  C
until use.
During the work of isolation, the strain SL3-2-4T showed
unusual colonies that were observed under a digital microscope (KH-8700; Hirox). Then, its morphological, physiological, biochemical, chemotaxonomic characteristics and
16S rRNA gene sequences was examined to determine its
taxonomic position. Later, another five strains (designated
strains SL3-2-5, SL3-2-6, SL3-2-7, SL3-2-9, and SL3-2-10)
were isolated from the same source as SL3-2-4T. The result
of the 16S rRNA gene sequences indicated that all strains
should be placed in a novel species of a new genus belonging
to the family Pseudonocardiaceae. However, the later five
strains (SL3-2-5, SL3-2-6, SL3-2-7, SL3-2-9, and SL3-2-10)
have not yet been fully characterised taxonomically. Only
the observation of morphological appearance on International Streptomyces Project (ISP) 3 [10], with 2 % gellan
gum instead of agar, medium and phylogenetic analyses
based on 16S rRNA gene sequences have been performed
for these five strains.
Isolation of strains was performed using 1 % ISP 1 [10] with
2 % gellan gum, and 2 % gellan gum media at 50  C. Soil
samples were air-dried for a few hours, spread on the media,
and incubated at 50  C for 3 to 4 weeks. The unusual colonies, forming white aerial mycelia on 2 % gellan gum, were
observed under a digital microscope (KH-8700; Hirox). The
single colonies were isolated and purified on 2 % gellan gum
medium several times. The pure isolates were maintained
on ISP 3 medium [10] with 2 % gellan gum at 4  C, in 20 %
(v/v) glycerol as a mycelial-fragment suspension at –80  C,
and as lyophilised cells for long-term preservation.

Strain SL3-2-4T was Gram-reaction positive, aerobic, and
showed optimum growth at 45  C, and pH 7.0, with <0.5 %
NaCl in the medium. The strain grew well on ISP 3 agar,
ISP 3 with 2 % gellan gum, Bennett’s agar, modified Bennett’s agar, Bennett’s medium with 2 % gellan gum, ISP 5
with 2 % gellan gum, ISP 7 agar, ISP 7 with 2 % gellan gum,
2 % gellan gum medium, and FS1V with 1.5 % gellan gum.
It showed moderate growth on ISP 1 agar, ISP 1 with 2 %
gellan gum, and FS1V-agar media. It showed poor growth
on 2 % tap water agar, ISP 2 agar, ISP 2 with 2 % gellan
gum, ISP 5 agar, ISP 6 agar, and ISP 6 with 2 % gellan gum.
It did not grow on Czapek solution agar, ISP 4 medium, or
Sauton’s agar (Table S1, available in the online version of
this article). Unbranched aerial mycelia were white with

The morphology of cells grown at 45  C for 5 days on ISP 3
agar was observed using a scanning electron microscope
(JSM-6700F; JEOL) as described previously [11]. Cultural
characteristics were observed on ISP 1, ISP 2, ISP 3, ISP 4,
ISP 5, ISP 6, and ISP 7 media [10], as well as Bennett’s agar
[12], FS1V medium [13], Sauton’s agar [14], Czapek solution agar (Difco), tap-water agar [15], and 2 % gellan gum

Fig. 1. Scanning electron micrograph of strain SL3-2-4T showing unbranched aerial mycelia and indicating the formation of long
chains of spores after incubation in ISP 3 medium for 5 days at 45  C. Bars, (a) 5 µm; (b) 10 µm.

3081

Ningsih et al., Int J Syst Evol Microbiol 2019;69:3080–3086

(55.6 %). The major menaquinone of strain SL3-2-4T was
MK-8 (H4), and the minor menaquinones were MK-8 (H2),
MK-8 (H6), and MK-8 (H8). The major menaquinones differed from those of this strain’s closely related genera, being
MK-9 (H4), MK-9 (H6), MK-10 (H4) or MK-10 (H6)
(Table 1). Based on Lechevalier et al. [27], the genera Pseudonocardia and Amycolata are the only members of the
family Pseudonocardiaceae that contain MK-8 (H4) as the
major menaquinone. However, in 1994, Warwick et al. [28]
classified the genus Amycolata in an emended genus Pseudonocardia. Before this study, only the genus Pseudonocardia was known to contain MK-8 (H4) as the major
menaquinone. The polar lipids of strain SL3-2-4T consisted
of diphosphatidylglycerol (DPG), phosphatidylglycerol
(PG), phosphatidylethanolamine (PE), phosphatidyl-Nmethylethanolamine (PME), unidentified aminophospholipids (APL), unidentified glycolipids (GL), and unidentified
phospholipids (PL) (Fig. S2). As shown in Table 1, the
DPG, PE, and PME have also been found in other genera of
the family Pseudonocardiaceae. However, the major polar
lipid of strain SL3-2-4T (phosphatidylethanolamine) differed from that of the other genera of this family, with the
exception Actinoalloteichus (Table 1).

indications of long spore chains containing oval-shaped
spores, and branched, non-fragmented substrate mycelia
were observed on ISP 3 agar (Fig. 1). The strain produced
light-orange diffusible pigments on ISP 3 gellan gum
medium (ISP 3 medium with 2 % gellan gum instead of
agar). Detailed physiological and biochemical properties are
listed in the species description. A comparison of the phenotypic features of strain SL3-2-4T with those of closely
related genera in the family Pseudonocardiaceae is given in
Table 1. A comparison of the morphological appearance of
the strain SL3-2-4T and other related strains in ISP 3 gellan
gum medium are given in Fig. S1 and Table S2. Unfortunately, one strain, SL3-2-5, could not be recovered for morphological examination. The five strains (SL3-2-4T, SL3-2-6,
SL3-2-7, SL3-2-9, and SL3-2-10) showed different types of
colour of substrate mycelia (white, white transparent, venetian red, and grey green) and pigment production (cinnamon, pompeian red, sanguine, or no soluble pigment) after
7 days incubation on ISP 3 gellan gum medium at 45  C.
Freeze-dried cells were collected for chemotaxonomic analysis from SL3-2-4T culture grown in baffled flasks of modified Bennett’s liquid medium at 45  C with a shaking
frequency of 100 r.p.m. for 5 days. Fatty acid analysis of
strain SL3-2-4T was performed according to the instructions
of the Sherlock Microbial Identification System (version 6.0;
MIDI, USA) [18] with the TSBA6 database. Cell walls were
prepared using a previously described method [19]. Menaquinones were extracted as described by Collins et al. [20];
the menaquinone analyses were recorded in positive ion
mode on a liquid chromatography-mass spectrometry system (6530 Q-TOF; Agilent) equipped with a 4.6250 mm
packed column (COSMOSIL 5C18-AR-II; Nacalai Tesque,
Japan) for atmospheric pressure chemical ionisation. The
amino acid composition of complete cell wall hydrolysates
was determined by developing preparations on cellulose
thin-layer chromatography (TLC) plates (Merck) using
two-dimensional descending chromatography [21]. The
polar lipids of strain SL3-2-4T were determined using twodimensional TLC, as described by Minnikin et al. [22, 23].
The DNA G+C content of strain SL3-2-4T was determined
by HPLC according to Tamaoka and Komagata’s [24]
method. The whole cell sugars were analysed using TLC, as
described by Hasegawa et al. [25].

Genomic DNA for PCR amplification of the 16S rRNA gene
was prepared using the method as described by Yabe et al.
[11]. The 16S rRNA gene of six strains was amplified using
PCR with universal primers 9F (5¢-GAGTTTGATCCTGGCTCAG-3¢) and 1510R (5¢-GGCTACCTTGTTACGA-3¢). The PCR conditions involved an initial
denaturation at 94  C for 5 min followed by 35 cycles of
denaturation at 94  C for 30 s, annealing at 55  C for 30 s
and extension at 72  C for 2 min. This was followed by a
final extension at 72  C for 3 min. The purified PCR product
samples were sequenced using DNA sequencing service of
Hokkaido System Science Co., Japan (www.hssnet.co.jp)
and the 1 st BASE DNA sequencing service (http://baseasia.com/dna-sequencing-services). The 16S rRNA gene
sequences of six strains were deposited in the GenBank/
EMBL/DDBJ under accession numbers LC203478, and
LC469351-LC469355. All of the type strain sequences for all
of the type species used in the phylogenetic analysis were
retrieved from the DDBJ/EMBL/GenBank databases.
A nearly full-length sequence of the 16S rRNA gene sequences of three strains (SL3-2-4T, 1443 nt; SL3-2-6, 1481 nt;
and SL3-2-9, 1480 nt) and partial sequence of three strains
(SL3-2-5, 1371 nt; SL3-2-7, 1388 nt; and SL3-2-10, 1293 nt)
were used for a sequence-similarity search against all related
species in the database through EzTaxon-e (www.ezbiocloud.net/; Kim et al. [29]) and the phylogenetic analysis.
The sequences of six strains were aligned with the sequences
of type strains retrieved from the DDBJ/EMBL/GenBank
databases using CLUSTAL X (version 1.83) [30]. The 16S
rRNA gene sequences of six strains aligned with the most
closely related type strains were analysed using MEGA (Version 7.0.26) [31]. Phylogenetic trees were reconstructed
based on nearly full-length 16S rRNA gene sequences of

The cell wall hydrolysate of strain SL3-2-4T contained mesodiaminopimelic acid (meso-DAP) as the diagnostic diamino
acid, and the whole cell sugars were galactose and arabinose
as diagnostic sugars. According to Lechevalier and Lechevalier [26], the cell-wall chemotype of this strain is type IV;
this chemotype is comparable with those of some genera in
the family Pseudonocardiaceae, such as Actinobispora, Actinokineospora, Actinopolyspora, Amylocolatopsis, Kibdelosporangium,
Pseudonocardia,
Saccharopolyspora,
Saccharomonospora [6], and Thermotunica [3]. The fatty
acid profile of strain SL3-2-4T (Table S3) clearly distinguishes it from its nearest phylogenetic neighbouring genera; the major fatty acid (>10 %) of this strain was iso-C16 : 0
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Table 1. Differential characteristics of strain SL3-2-4T and related genera of the family Pseudonocardiaceae
Taxa: 1, Gandjariella gen. nov. (SL3-2-4T; this study); 2, Thermotunica [3]; 3, Goodfellowiella [4, 5]; 4, Actinoalloteichus [6]; 5, Streptoalloteichus [7]; 6,
Crossiella [8]; 7, Kutzneria [9].
Gal, galactose; Rib, ribose; Man, mannose; Glc, glucose; Rha, rhamnose. DPG, diphosphatidylglycerol; OH-PE, phosphatidylethanolamine with hydroxy
fatty acids; PE, phosphatidylethanolamine; PG, phosphatidylglycerol; PI, phosphatidylinositol; PIM, phosphatidylinositol mannosides; PME, phosphatidyl
methylethanolamine; PL, unidentified phospholipids; APL, unidentified aminophospholipids; GL, unidentified glycolipid; NPG, ninhydrin-positive glycophospholipid; GluNu, unidentified glucosamine-containing phospholipid. ai, anteiso-branched; i, iso-branched. v, variable; +, present; , absent.
1

2

Aerial mycelium

v

v

Fragmented
mycelia
Sporangiumlike structure
Temperature
range ( C)
Whole-cell
sugars
DNA
G+C content
(mol%)
Phospholipids

+

Major
menaquinones
Major fatty
acids

3

4

5

v

+

+

+

+

6

7

v

+

+

+

+

+

+

30–55

37–65

15–45

20–37

20–54

10–33

25–37

Gal, Ara

Gal, Rib

Gal, Rib

Gal, Man

63.6

68.2

Gal, Man,
Rha, Rib
71.4

Gal, Rha,

71.6

Glc, Gal, Man,
Rib
72–73

70.3–70.7

PE, PME, DPG,
PG, PL, GL, APL

DPG, NPG, PE, PME, PI,
PIM, PL, PG, GluNu

PE, PIM, PI, PG,
DPG, PME

DPG, PE, OH-PE,
PI, PG†, PME†

MK-9 (H4)

MK-9 (H4)

MK-9 (H4)

i-C16 : 0

ai-C17 : 0, i-C17 : 0, i-C16 : 0

DPG, PE, PI,
PIM, DPG,
PME
MK-9 (H6),
MK-10 (H6)
i-C15 : 0, ai-C17 : 0

DPG, PE, PI,
PIM, PME

MK-8 (H4)

DPG, PE,
OH-PE,
PME
MK-9 (H4),
MK-10 (H4)
i-C16 : 0, aiC17 : 0

i-C15 : 0,
9-methylC16 : 0, iC17 : 0

i-C16 : 0,
10-methylC16 : 0,
2-OH-i-C16 : 0

MK-9 (H4)
ai-C17 : 0, i-C16 : 0,
i-C15 : 0, ai-C15 : 0

71.6

and make a distinct lineage from Thermotunica guangxiensis. These six strains are divided into three groups, with very
strong bootstrap support (99 %). The percentage of similarities among the strains Gandjariella thermophila based on
NCBI BLAST results was ranging from 99.7–100 %
(Table S4). The sequence differences among strains only by
one or two deletion. Considering the 16S rRNA gene
sequence of three strains have not yet fully sequences, the
conclusion whether all six strains belong to single species or
not could not be justified. The genome sequences of the
later five strains (SL3-2-5, SL3-2-6, SL3-2-7, SL3-2-9, and
SL3-2-10) should be determined to clarify the taxonomic
position of these strains.

type strains of taxa closely related to the six strains using the
neighbour-joining [32], minimum-evolution [33], and maximum-likelihood [34] methods of the MEGA software package [31], with bootstrap values based on 1000 replications
(NJ, ME, and ML methods) [35]. Evolutionary distances
were computed using the Kimura two-parameter method
[36].
The 16S rRNA gene sequence of strain SL3-2-4T (1443 nt)
showed the greatest similarity to members of genera in the
family Pseudonocardiaceae (Goodfellowiella, Streptoalloteichus, Thermotunica, and Actinoalloteichus) with similarity
values of 96.1 %; 95.6–96.2 %; 94.9 %; and 94.4–94.4 %,
respectively. The 16S rRNA gene sequence similarity values
between six strains and type strains of other members of the
family Pseudonocardiaceae were less than 96.0 %.

Phylogenetic relationships between the type strain SL3-2-4T
and all type species in the family Pseudonocardiaceae based
on nearly full-length 16S rRNA gene sequences is shown in
Fig. S3. The close relationship between strain SL3-2-4T and
Thermotunica is also supported by a minimum-evolution
algorithm by a low bootstrap value (data not shown). Phylogenetic analysis using the neighbour-joining method with
the same set of OTUs with three different outgroups (i.e.
Micrococcus luteus ATCC 381T, Streptomyces ambofaciens
ATCC 23877T, and Actinopolyspora halophila ATCC
27976T) in the MEGA software package consistently indicated
that the closest related genus of strain SL3-2-4T was Thermotunica (T. guangxiensis AG2-7T) (data not shown). The
low sequence similarity values between six strains and type

A detailed phylogenetic analysis based on 16S rRNA gene
sequences (Fig. 2) indicated that six strains are located in
the Pseudonocardiaceae family clade and most closely
related to the genus Thermotunica, T. guangxiensis AG2-7T
(94.6–95.2 % similarity, Table S4), with low bootstrap support. They are separated from other closely related genera,
including Streptoalloteichus (S. hindustanus NBRC 15115T),
Goodfellowiella (G. coeruleoviolacea NRRL B-24058T), and
Actinoalloteichus (A. cyanogriseus IFO 14455T) (Fig. 2). As
shown in Fig. 2, the type strain SL3-2-4T and another five
strains seem to be closely related in a monophyletic group
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82

99

68

87
69

Actinosynnema mirum DSM 43827T (NR074438)
Lechevalieria aerocolonigenes ISP 5034T (AB020030)
Lentzea albidocapillata IMMIB D-958T (X84321)
Actinorectispora indica YIM75728T (JF789453)
Umezawaea tangerina MK27-91F2T (AB020031)
Saccharothrix australiensis NRRL 11239T (AF114803)
Alloactinosynnema album 03-9939T (EU438907)
Actinokineospora riparia NRRLB-16432T (AF114802)
Kutzneria viridogrisea JCM 3282T (U58530)
Allokutzneria albata DSM 44149T (AJ512462)
Crossiella cryophila NRRL B-16238T (AF114806)
Streptoalloteichus hindustanus NBRC 15115T (D85497)
Goodfellowiella coeruleoviolacea NRRL B-24058T (DQ093349)
Actinoalloteichus cyanogriseus IFO14455T (AB006178)
Thermotunica guangxiensis AG2-7T (JX847499)
SL3-2-6 (LC469352)
SL3-2-10 (LC469355)
Gandjariella thermophila SL-3-2-4T (LC203478)
SL3-2-5 (LC469351)
SL3-2-9 (LC469354)
SL3-2-7 (LC469353)
Pseudonocardia thermophila IMSNU 20112T (AJ252830)
Actinomycetospora chiangmaiensis YIM 0006T (AM398646)
Longimycelium tulufanense TRM 46004T (HQ229000)
Labedaea rhizosphaerae RS-49T (FM998036)
Kibdelosporangium aridum subsp. aridum DSM 43828T (AJ311174)
Haloactinomyces albus AFM10258T (KF022043)
Amycolatopsis orientalis IMSNU 20058T (AJ400711)
Micrococcus luteus ATCC 381T (M38242) (Outgroup)

Fig. 2. Phylogenetic position of the type strain G. thermophila SL3-2-4T and other five strains among the known taxa of the family
Pseudonocardiaceae. The evolutionary history was inferred using the Neighbour-Joining method. The bootstrap consensus tree inferred
from 1000 replicates. All positions containing gaps and missing data were eliminated. There were a total of 1244 positions in the final
dataset. Evolutionary analyses were conducted in MEGA7.

strains of other members of the family Pseudonocardiaceae,
along with the phylogenetic position of six strains, suggested
that these strains represents a new taxon in the family
Pseudonocardiaceae.

The antiSMASH (https://antismash.secondarymetabolites.
org) tool was used to analysed the secondary metabolic gene
clusters within the genome [38].
The draft genome features of strain SL3-2-4T are summarised in Table S5; the genome consists of 6.12 Mb with 5740
protein-coding genes. The DNA G+C content of strain SL32-4T was 71.6 mol% (Table 1). The genome contains 22 biosynthetic gene clusters for polyketide synthase, nonribosomal peptide synthase, and ribosomally synthesized and
post-translationally modified peptide family clusters.

As shown in Figs 2 and S3, the interrelationships among the
genera in the family Pseudonocardiaceae generally exhibited
weak bootstrap support. This result is in good agreement
with those of previous analyses [3, 4, 7, 28] that found that
the relationship within the family Pseudonocardiaceae are
unstable, depending on which sequence are analysed. The
relationships in this family may receive strong support from
the 16S rDNA sequences if additional closely related
sequences are included in the analysis.

The morphological, physiological, and chemotaxonomic
properties that distinguish the strain SL3-2-4T from related
genera of the family Pseudonocardiaceae are shown in
Table 1. Phylogenetically, strain SL3-2-4T and other five
strains appear to be distinct from other genera of the family
Pseudonocardiaceae within the suborder Pseudonocardineae
(Fig. 2). The phenotypic data and phylogenetic tree provide
evidence to demonstrate that these strains represent a novel
genus of the family Pseudonocardiaceae, therefore, a new

The genome sequences of SL3-2-4T was obtained using the
Ilumina platform (MacRogen, Japan). De novo assembly
was used to analysed the reads using SPAdes (http://cab.
spbu.ru/software/spades/). The draft genome sequence was
then submitted to the DDBJ Fast Annotation and Submission Tool server (https://dfast.nig.ac.jp) for annotation [37].
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positive for catalase activity but negative for H2S production
and oxidase and urease activities. It hydrolyses casein, aesculin, gelatin, guanine, hypoxanthine, starch, L-tyrosine, and
xanthine, but not adenine, carboxymethyl cellulose, cellulose, chitin, Tween 20, or xylan. The G+C content of the
genomic DNA was 71.6 mol%.

genus, to be named Gandjariella gen. nov., and a novel species, to be named Gandjariella thermophila sp. nov. are
proposed.

DESCRIPTION OF GANDJARIELLA GEN. NOV.
Gandjariella (Gan.dja.ri.el’la. N.L. fem. dim. n. Gandjariella,
named for Indrawati Gandjar, a microbiologist at Universitas Indonesia, in recognition of her contributions to microbiology in Indonesia).

The type strain is SL3-2-4T (=UICC B-83T=NRRL B-67478T
=InaCC A981T), and other five strains were isolated from
the forest soil of a geothermal area in Cisolok, West Java,
Indonesia.

A Gram-positive, thermophilic, aerobic, non-acid-fast, nonmotile actinomycete. It forms a branched, non-fragmented
substrate mycelium. Unbranched aerial mycelia are white,
with indications of long spore chains containing ovalshaped spores on ISP 3 media, however, sporangium-like
structures are not produced. The diagnostic diamino acid in
the cell-wall peptidoglycan is meso-DAP. The whole cell
sugars are arabinose and galactose. The major menaquinone
is MK-8 (H4), and the minor menaquinones are MK-8 (H2),
MK-8 (H6), and MK-8 (H8). The major cellular fatty acid is
iso-C16 : 0. The polar lipid profile contains diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine,
phosphatidyl-N-methylethanolamine, unidentified aminophospholipids, unidentified glycolipids, and unidentified
phospholipids. Phylogenetically, the genus belongs to the
family Pseudonocardiaceae (suborder Pseudonocardineae).
The type species is Gandjariella thermophila.

The GenBank/EMBL/DDBJ accession for draft whole
genome sequence of the type strains SL3-2-4T are
BJFL01000001-BJFL01000131; and for the 16S rRNA gene
sequence of the type strain SL3-2-4T and other five strains
are LC203478 and LC469351-LC469355, respectively.
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DESCRIPTION OF GANDJARIELLA
THERMOPHILA SP. NOV.

Ethical statement
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Gandjariella thermophila (ther.mo’phi.la. Gr. fem. n. therm^e
heat; N.L. masc. adj. philus [from Gr. masc. adj. philos]
friend, loving; N.L fem. adj. thermophila loving heat,
thermophilic).
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