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Two actinomycete strains, ID05-A0653T and ID06-A0464r, were isolated from soils of West 
Timor and Lombok island, respectively, in Indonesia 16S rRNA gene sequence analysis clearly 
demonstrated that the isolates belonged to the family Psaudonocardiaceaa and were closely 
related to the genus Actinophytocola. Strains 1005-A0653 T and ID06-A0464 T exhibited 98.1 and 
98.2 % 16S rRNA gene sequence similarity, respectively, with Actinophytocola oryzae GMKU 
367T. The isolates grew well on ISP media and produced white aerial mycelium. Short spore 
chains were formed directly on the substrate mycelium. The isolates contained meso
diaminopimelic acid, arabinose and galactose as cell-wall components, MK-9(H4) as the sole 
isoprenoid quinone, iso-C16 :o as the major cellular fatty acid and phosphatidylethanolamine as 
the diagnostic polar lipid. The DNA G + C contents of strains ID05-A0653 T and ID06-A0464 T 
were 69. 7 and 71.2 mot%, respectively. On the basis of phenotypic characteristics, DNA-DNA 
relatedness and 16S rRNA gene sequence comparisons, strains ID05-A0653 T and 1006-A0464 T 
each represent a novel species of the genus Actinophytoco/a, for which the names 
Actinophytocola timorensis sp. nov. (type strain ID05-A0653T = BTCC B-673T = NBRC 
105524T) and Actinophytcx;ola corallina sp. nov. (type strain ID06-A0464T =BTCC B-674T 
=NBRC 105525T) are proposed. 

The family Pseudonocardiaceae was originally proposed by 
Embley et aL (1988) for mycolateless cell-wall chemotype IV 
actinomycetes. The description of the family was later 
emended by Zhi et al. (2009) on the basis of 16S rRNA gene 
sequence analysis. The family currently includes the genera 
Actinoalloteichus (Tamura et aL, 2000), Actinomycetospora 

(Jiang et aL, 2008), Allokutzneria (Labeda & Kroppenstedt, 
2008), Amycolatopsis (Lechevalier et aL, 1986), Crossiella 
(Labeda, 2001), Goodfellowiella (Labeda & Kroppenstedt, 
2006; Labeda et al., 2008), Kibdelosporangium (Shearer et aL, 
1986), Kutzntria (Stackebrandt et al., 1994), Prauserella 
(Kim & Goodfellow, 1999), Pseudonoc:.ardia (Henssen, 
1957), Saccharomonospora (Nonomura & Ohara. 1971), 
Saccharopolyspora (Lacey &: Goodfellow, 1975), Sciscionella ' 
(Tian et al., 2009), Streptoalloteichus (Tomita et aL, 1987), 
Thermobispora (Wang et aL, 1996) and Thermocrispum 
(Kom-Wendisch et aL, 1995). Recently, the genus Acrino
phytocola (lndananda et aL, 2010) has been added to the 

The GenBank/EMBL/DOBJ accession numbers for the 165 rRNA gene 
sequences of strains ID05·A0653T and ID06-A0464T are AB511315 
and AB511 316, respectively. 

A supplementary figure and a supplementary table are available with the 
online version of this paper. 
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sequencing kit (Applied Biosystems) and an automatic DNA 
sequencer (3130 Genetic Analyzer; Applied Biosystems). The 
almost-complete 16S rRNA gene sequences of strains IDOS
A0653T and ID06-A0464T (1476 nt) were aligned with 
reference sequences of the family Pseudonocardiaceae 
available from EMBUGenBankJDDBJ using CLUSTAL X 

(Thompson et al., 1997). Phylogenetic trees were con
structed using the neighbour-joining (Saitou & Nei, 1987), 
maximum-likelihood (Felsenstein, 1981) and maximum
parsimony (Fitch, 1971) algorithms. Tree topologies were 
evaluated using the bootstrap resampling method with 1000 
replicates (Felsenstein, 1981 }. 

The neighbour-joining and maximum-likelihood phyloge
netic trees based on 16S rRNA gene se'.ifences showed that 
strains ID05-A0653T and ID06-A0464 formed a mono
phyletic cluster with Actinophytocola oryzae GMKU 367T, 
which was supported by a bootstrap value of 94 % in the 
neighbour-joining tree (Fig. 1). 16S rRNA gene sequence 
similarity between the isolates was 98.5%. 16S rRNA gene 
sequence similarity between strain lDOS-A0653T and A. 
oryzae GMKU 367T was 98.1 % and between strain lD06-
A0464T and A. oryzae GMKU 367T was 98.2 %. The isolates 
showed <95.3 % 16S rRNA gene sequence similarity to 
other members of the family Pseudonocardiaceae. 

DNA-DNA relatedness between the isolates was 15-50 %. 
DNA-DNA relatedness between strain ID05-A0653T and 
A. oryzae NBRC 105245T was 5-7 % and between strain 

Streptomyc.:s ambofaciens ATCC 23877' (M27245) 

836 

ID06-A0464T and A. oryzae NBRC 10524ST was 6-7 %. 
These results were well below the 70 % cut-off value 
recommended for the assignment of bacterial strains to the 
same genomic species (Wayne et al., 1987). The results of 
the 16S rRNA gene sequence analysis were supported by 
the DNA-DNA relatedness results. 

Thus, on the basis of phylogenetic position, chemotaxo
nomic data and morphological features, we propose that 
strains lDOS-A0653T and lD06-A0464T be classified in two 
novel species in the genus Actinophytocola, for which we 
propose the names Actinophytocola timorensis sp. nov. and 
Actinophytocola corallina sp. nov., respectively. 

Description of Actinophytocola timorensis 
sp. nov. 

Actinophytocola timorensis [ti.mo.ren'sis. N.L fem. adj. 
timorensis pertaining to (West) Timor, Indonesia, from 
where the type strain was isolated]. 

Good growth on several ISP media and produces orange-
yellow pigments on ISP 7. Vegetative mycelium is orange-
yellow to yellowish white in colour. Nitrate reduction is 
positive. Leucine aminopeptidase, acid phosphatase, P
galactosidase, o:-glucosidase and N-acetyl-P-glucosarnini
dase are produced. Adonitol, arabinose, cellobiose, fruc
tose, glucose, lactose, maltose, mannitol, raffinose, rham
nose, salicin, sucrose, trehalose and xylose are used as sole 
carbon sources, but sorbitol is not. Growth occurs at 15-

F1g. 1. Neighbour-joining phylogenetic tree 
based on 16$ rRNA gene sequences showing 
the relationships of strains 1005-A0653T and 
ID06-A0464 T within the family Pseudono
cardiaceae. Bootstrap values (>50 %) based 
on 1000 replicates are shown at branch nodes. 
Filled circles indicate that the corresponding 
nodes were also recovered in the tree gener
ated with the maximum-likelihood algorithm. 
Streptomyces ambofaciens ATCC 23877T 
was used as an outgroup. Bar, O.o1 Kr.,,,. 

International Journal of Systematic and Evolutionary Microbiology 61 



....... ' 

M. Otoguro and others 

Nonomura, H. & Ohara, Y. (1971). Distribution of actinomycetes in 
soil. X. New genus and species of monosporic actinomycetes in soil 
) Ferment Technol 49, 895-903. 

Rayner, R. W. (1970). A Mycological Colour Chart. Kew, UK: 
Commonwealth Mycological Institute and British Mycological Society. 

Saito, H. & Miura, K. (1963). Preparation of transforming deoxyribo
nudeic acid by phenol treatment. Biochim Biophys Acta 72, 619-
629. 

Saitou, N. & Ne~ M. (1987). The neighbor-joining method: a new 
method for reconstructing phylogenetic trees. Mol Biol Evol 4, 406-
425. 

Schaal, K. P. (1985). Identification of clinically significant actino
mycetes and related bacteria using chemical techniques. In Chemical 
Methods in Bacterial Systematics, pp. 359-381. Edited by 
M. Goodfellow 8c D. E. Minni.kin. London: Academic Press. 

Shearer, M. C., Colman, P. M., Ferrin, R. M., Nisbet, L J. & Nash, C. H. 
(1986). New genus of the Actinomycetales: Kibdelosporangium aridum 
gen. nov., sp. nov. Int J Syst Bacterial 36, 47-54. 

Shlrllng, E. B. & Gottlieb, D. (1966}. Methods for characterization of 
Streptomyces species. Int J Syst Bacteriol 16, 313--340. 

Stackebrendt, E., Kroppenstedt, R. M., Jahnke, K. D .. Kemmerling, C. 
& Giirtier, H. (1994). Transfer of Streptosporangium viridogriSeum 
(Okuda et al. 1966), Streptospqrangium viridogriseum subsp. kofuense 
(Nonomura and Ohara 1969), and Streptosporangium albidum 
(Furumai et al. 1968) to Kutzneria gen. nov. as Kutzneria viridogrisea 
comb. nov., Kutzneria kofuensis comb. nov., and Kutzneria albida 
comb. nov., respectively, and emendation of the genus 
Streptosporangium. Int J Syst Bacteriol 44, 265-269. 

Tamura, T. & Hatano, K. (2001). Phylogenetic analysis of the genus 
Actinoplanes and transfer of Actinoplanes minutisporangius Ruan.et aL 
1986 and 'Actinoplanes aurantiacus' to Cryptosporangium minutispor
angium comb. nov. and Cryptosporangium aurantiacum sp. nov. Int 
] Syst Evol Microbial SI, 2119-2125. 

838 

Tamura, T., Nakagaito, Y., Nishii, T., Hasegawa, T., Stackebrandt. E. 
& Yokota, A. (1994). A new genus of the order Actinomycetales, 
Ccuchioplanes gen. nov., with descriptions of Couchioplanes caeruleus 
(Horan and Brodsky 1986) comb. nov. and Couchioplanes caeruleus 
subsp. azureus subsp. nov. Int J Syst Bacterial 44, 193-203. 

Tamura, T., Liu, Z., Zhang, Y. & Hatano, K. (2000). Actinoalloteichus 
cyanogriseus gen. nov., sp. nov. Int J Syst Evol Microbial SO, 1435-
1440. 

Thompson, J. 0., Gibson, T. J., Plewniak. F., Jeanmougin, F. & 
Higgin.s, D. G. (1997). The CLUSTAL x windows interface: flexible 
strategies for multiple sequence alignment aided by quality analysis 
tools. Nucleic Acids Res 25, 4876-4882. 

Tian, X.-P., Zhl, X.-Y., Qiu, Y.·Q., Zhang, Y.·0., Tang, S.·K., Xu. L-H., 
Zhang, S. & Li, W.·J. (2009). Sciscionella marina gen. nov., sp. nov., a 
marine actinomycete isolated from a sediment in the northern South 
China Sea. Int J Syst Evol Microbial S9, 222-228. 

Tomita, K., Nakaklta, Y., Hoshino, Y .. Numata, K. & Kawaguchi, H. 
(1987). New genus of the Actinomycetales: Streptoalloteichus hindus
tanus gen. nov., nom. rev.; sp. nov., nom. rev. Int} Syst Bacteriol 37, 
211-213. 

Wang, Y., Zhang, Z. & Ruan, J. (1996). A proposal to transfer 
Microbispora bispora (Lechevalier 1965) to a new genus, 
Thermobispora gen. nov., as Thermobispora bispora comb. nov. Int J 
Syst Bacterial 46, 933-938. 

Wayne, L. G., Brenner, D. J., Colwell, R.R., Grimont, P.A. D., Kandler, 0., 
Krichevsky, M. I., Moore, L H., Moore, W. E. C., Murray, R. G. E. & other 
authors (1987). International Committee on Systematic Bacteriology. 
Report of the ad hoc committee on reconciliation of approaches to 
bacterial systematics. Int J Syst Bacteriol 37, 463-464. 

Zh~ X.·Y., LI, W.·J. & Stackebrandt, E. (2009). An update of the 
structure and 16S rRNA gene sequence-based definition of higher 
ranks of the class Actinobacteria, with the proposal of two new 
suborders and four new f.imilies and emended descriptions of the 
existing higher taxa. Int J Syst Evcl Microbial S9, 589-608. 

International Journal of Systematic and Evolutionary Microbiology 61 



This Issue 

April 2011; 61 (4) 

• Index By Author 
• Cover Image 
• TOC (PDF) 

1. Notification List 
2. NewTaxa 
3. 

1. Other Bacteria 
2. Proteobacteria 
3. Firmicutes and Related Organisms 
4. Actinobacteria 
5. Bacteroidetes 
6. Arcbaea 
7. Eukaryotic Micro-organisms 

4. Evolution, Phylogeny and Biodiversity 



International Journal of Systematic and 
Evolutionary Microbiology 

Table of Contents 
April 2011; 61 (4) 

Notification List 

• r, Select this article 

Notification that new names and new combinations have appeared in volume 61, 
part 1, of the IJSEM 

Int J Syst Evol Microbio/ April 2011 61:701-702; doi: J0.1099/ijs.0.032789-0 

OPEN ACCESS ARTICLE 

New Taxa 

Actinobacteria 

• D Select this article 
o Channa Indananda, 
o Arinthip Thamchaipenet, 
o Atsuk.o Matsumoto, 
o Yuki Inahashi, 
o Kannika Duangmal, 
o and Yoko Takahashi 

A ctinoallomurus oryzae sp. nov., an endophytic actinomycete isolated from roots 
of a Thai jasmine rice plant 

Int J Syst Evol Microbiol April 2011 61:737-741; published ahead of print April 23, 
2010, doi: 10.1099/ijs.0.022509-0 

• D Select this article 
o Onuma K.aewkla and 
o Christopher M. M. Franco 

Pseudonocardia eucalypti sp. nov., an endophytic actinobacterium with a unique 
knobby spore surface, isolated from roots of a native Australian eucalyptus tree 



• 

Int J Sys/ Evol Microbial April 2011 61 :742-746; published ahead of print April 23, 
2010, doi:l0.1099/ijs.0.022327-0 

r Select this article 
o Ismet Ara, 
o Baljinova Tsetseg, 
o Damdinsuren Daram, 
o Manabu Suto, 
o and Katsuhiko Ando 

Pseudonocardia mongoliensis sp. nov. and Pseudonocardia khuvsgulensis sp. nov., 
isolated from soil 

Int J Syst Evol Microbial April 2011 61:747-756; published ahead of print April 23, 
2010, doi:l0.1099/ijs.0.019562-0 

• D Select this article 

• 

• 

o Jie Li, 
o Guo-Zhen Zhao, 
o Hai-Yu Huang, 
o Wen-Yong Zhu, 
o Jae-Chan Lee, 
o Li-HuaXu, 
o Chang-Jin Kim, 
o and Wen-Jun Li 

Nonomuraea endophytica sp. nov., an endophytic actinomycete isolated from 
Artemisia annua L. 

Int JSyst Evol Microbial April 2011 61:757-761; published ahead of print April 30, 
2010, doi:l0.1099/ijs.0.022558-0 

D Select this article 
o Antika Boondaeng, 
o Chanwit Suriyachadkun, 
o Yuumi Ishida, 
o Tomohiko Tamura, 
o Shinji Tokuyama, 
o and Vichien Kitpreechavanich 

Herbidospora sakaeratensis sp. nov., isolated from soil, and reclassification of 
Streptosporangium claviforme as a later synonym of Herbidospora cretacea 

Int J Syst Evol Microbial April 2011 61:777-780; published ahead of print April 30, 
2010, doi: 10.1099/ijs. 0. 024315-0 

D Select this article 
o Mareike Kraatz, 



• 

• 

o R. John WaJJace, 
o and Liselott Svensson 

Olsenella umbonata sp. nov., a microaerotolerant anaerobic lactic acid bacterium 
from the sheep rumen and pig jejunum, and emended descriptions of Olsenella, 
Olsen el/a u/i and Olsenella prof usa 

Int J Syst Evol Microbiol April 2011 61:795-803; published ahead of print April 30, 
2010, doi: 10. 1099/ijs. 0. 022954-0 

r Select this article 
o Hatsumi Shiratori-Takano, 
o Koji Yamada, 
o Teruhiko Beppu, 
o and Kenji Ueda 

Longisporafulva sp. nov., isolated from a forest soil, and emended description of 
the genus Longispora 

Int J Syst Evol Microbiol April 2011 61:804-809; published ahead of print April 30, 
2010, doi:l0.1099/ijs.0.023531-0 

D Select this article 
o Misa Otoguro, 
o Hideki Yamamura, 
o Tomohiko Tamura, 
o Rohmatussolihat lrzaldi, 
o Shanti Ratnakomala, 
o Roni Ridwan, 
o Gina Kartina, 
o Evi Triana, 
o Arif Nurkanto, 

o Puspita Lisdiyanti, 
o Y antyati Widyastuti, 
o and Katsuhiko Ando 

Int J Syst Evol Microbiol April 2011 61:834-838; published ahead of print May 21, 
2010, doi:l0.1099/ijs.0.023432-0 

o Abstract 
o Full Text 
o Full Text (PDF) 
o Supplementary Figure and Table 



I SClmago 
Journal & Country 
Ran~ 

ttooie Journal ~earch 

-~ lemqueiy 

Co.dly~ International Journal of ~ystematic and Evolutionary Microblolo1y 

fSr.lkledf¥8 

~;tlh:'8i•••1u.q•~ 

~Citpy: 

j tcttff,~ 

!Mn 111111111111111 
~ 

ild.ti:r lllllDllllllGGI 
~ 1«6-ltll l!fl Mlil: mtyblieeilklttiq. Mbiltp.mni. 918, -

SI ~ tJ Clqt:D114 

t1tn \~ 2.11 Hii:115 
P9' dx 

1131 i. 

- 0 



. . 

I SClmago 
.cur~al & Countrr 
Ran~ 

~ST 1.'VJUS ·~REBUS 

Related product 

Journal Rankings 

Rrii~ Pmen 

Slt~ket l~rtditoltqj vi 

~~Ciet'lf. ;::jlb=-===----'vl 
~ IM vi Yw.~ 
CWds tr. ls.l ~ 

~ p.mis •i tastO la.0ocs.QJUSJ ~ 

~1nd11111iote•~· 
~Qtepy. .... 
Yer.2011 

1 · !0~131 «rd I <Prnl I Ned> I ts» 

I 
I I I ' I I : ; I 

I I ' 
I I I ' ' I 

I I I ' I 
4 : t t 

- fi 



• • 

.. ~ 

Related product 
11.1oodn1 «r1111<Plevna 1Next)1Ust)) 

Tile 

SI 
Jcunal d fcoj 

Pr«ectm 
1,096 92 29S Ma 10.234 un 869 1,91 l(~' I 

SlMtU I~ 41 135 3l1 lSI "3 m 2,~ Mi65 I 

5l 
ftlS~ 

letl!s 
j , ·tl,OCI IOS ~ l7l t.11'4 l.'35 666 2,91 3','5 I 

... Cli 
54~ j Qt.a 51 «I 117 UtS 317 107 i,M i,31 I 

a~ .Mi dfnlRei 
IS Mm i e 1,!Qi Q )1 6' 2J6l 142 6S 1,91 71,71 I 

. ku&dkii 
l!O IO.llO 1.• 766 2i'1 31 ,5l 11 · i6~ · · 

a&•Lr. 
~l:nlfi 

sy,teimm 
17E~ 1.603 23.1~ t Ill 1.559 2,11 l9ill I 

~ 

SIG!t~ . 62 1.m 160 61 2~ ~'3· I . 
~ 

Eltrerlqilles : lit 

'" U50 ~ "' 2il 1,99 !; 

P~Nered~ 

Seo pus 
iunifi 

61 irttD:P* I G '° ~ 7ll L613 IJI 'U 2,(1 34,IS : 


