‘%\ é % % iﬁﬁ May 20, 2016, 43(5): 11231135

Microbiology China http://journals.im.ac.cn/wswxtbcn
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.150899

bz

MEFTREBNLE M RER
B ORAR?

(1. 510275)
Q.
830011)

# E: M FRABEA-NZBNLIRER LA, ELTARFRRIFTRELE, BRI T
BHEEF A2 AP 2 ADAY, ZABELERS, LARRASEBIAFLER T 20K, F
BB . AEIRSL. [ RAEAR., SREF AR T L0 B 5. MEFTRE MRS L. B
PRI A AR E MR S A AT R G) E YR, T BAE R T A S A LA A Tk A iR e B,
A FRFIART EAIFE ) ZREALGERT MEFRAS LT A50H 5EFHH.
it Y RS AR R, AT LR RAL G T A7

KA PUEFRE, X%, AUy, Rt 8, RAZHEBRIARE

Advances in studies on the genus Nocardiopsis
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Abstract: The genus Nocardiopsis has classical filamentous mycelium differential characterization. In
the last decade, studies on this genus have got much attention and undergone fast developments. Until
now, this genus comprises of 42 species and 2 subspecies reported. Members of the genus Nocardiopsis
are widely distributed in soil, especially natural hyper saline or alkaline samples, marine habitats,
clinical specimen as well as other ecosystems. Recently, researchers have isolated many bioactive
metabolites from various strains in this genus, including antibiotics, enzyme inhibitors, immune
regulators and biosurfactants, as well as enzymes, which have great potentials in pharmaceutical agents
and biotechnology. This paper reviews the research progress of taxonomic studies, ecological diversity,
adaptive mechanism, metabolites and genetic transformation of the genus, and also proposes the future
directions.
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Table 1 Diverse sources of validly published Nocardiopsis species

Biotope Specific type Species
N. quinghaiensis, N. xinjiangensis, N. gilva, N. rosea, N. rhodophaea, N.
Soils chromatogenes, N. baichengensis, N. halophila, N. salina, N. terrae, N. valliformis, N.
ganjiahuensis, N. ansamitocini
N. metallicus

N. lucentensis, N. halotolerans

N. kunsanensis

N. algeriensis, N. alkaliphila

N. fildesensis

N. arvandica

N. prasina

N. aegyptia, N. sinuspersici
Seas N. oceani, N. nanhaiensis, N. flavescens
N. mangrovei
N. litoralis
N. coralliicola
N. dassonvillei, N. synnematafomans, N. listeri

Clinical specimen

N. tropica
Plants
N. exhalans, N. umidischolae
Habitat environments N. alba
N. yanglingensis, N. nikkonensis, N. compostus, N. trehalosi
N. potens
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98 Nocardiopsis exhalans ES10.1" (AY036000)
Nocardiopsis valliformis DSM 45023" (ANAZ01000070)
Nocardiopsis metallicus KBS6" (AJ420769)
Nocardiopsis prasina DSM 43845" (X97884)
Nocardiopsis ganjiahuensis DSM 450317 (ANBA01000044)
Nocardiopsis listeri DSM 40297" (X97887)
Nocardiopsis alkaliphila DSM 44657" (AY230848)
Nocardiopsis terrae YIM 90022" (DQ387958)
Nocardiopsis nanhaiensis 10A08B" (KF270095)
100 Nocardiopsis oceani 10A08A" (KF270094)
Nocardiopsis alba DSM 43377" (ANAC01000044)
Nocardiopsis tropica VKM Ac-1457" (AF105971)
99 Nocardiopsis umidischolae 66/93" (AY036001)
Nocardiopsis lucentensis DSM 44048" (ANBC01000932)
Nocardiopsis aegyptia DSM 44442" (AJ539401)
Nocardiopsis dassonvillei subsp. dassonvillei DSM 43111" (ABUI01000017)
31 Nocardiopsis dassonvillei subsp. albirubida DSM 40465" (X97882)
75— Nocardiopsis synnemataformans DSM 44143" (ANAW01000308)
Nocardiopsis yanglingensis A18' (GQ463465)
73 I:Nocardiopsis Sflavescens SA6" (GU997639)
Nocardiopsis algeriensis B32" (KJ470139)
Nocardiopsis halotolerans DSM 44410" (ANAX01000410)
Nocardiopsis quinghaiensis YIM 28A4" (EF597511)
99|  Nocardiopsis arvandica HMT" (EU410477)
81 Nocardiopsis sinuspersici HM6" (EU410476)
Nocardiopsis nikkonensis YU1183-22" (AB491226)
Nocardiopsis salina YIM 90010" (AY373031)
Nocardiopsis xinjiangensis YIM 90004" (ANBE01000070)
Nocardiopsis litoralis JISM 073097" (EU583726)
100 'Nocardiopsis kunsanensis DSM 44524" (ANAY01000063)
Nocardiopsis fildesensis GW9-2" (FI853144)
Nocardiopsis ansamitocini EGI 804257 (KR605109)
_88|: Nocardiopsis trehalosi VKM Ac-942" (AF105972)
Nocardiopsis mangrovei HA11166" (JQ799045)
Nocardiopsis potens DSM 45234 (ANBB01000116)
Nocardiopsis composta KS9' (AF360734)
96 Nocardiopsis rhodophaea YIM 90096" (AY619714)
Nocardiopsis rosea YIM 90094" (AY619713)
Nocardiopsis gilva YIM 90087" (AY619712)
Nocardiopsis coralliicola SCSIO 10427 (JN006759)
Nocardiopsis chromatogenes YIM 90109" (AY619715)
Nocardiopsis baichengensis YIM 90130" (ANAS01000053)
99 ! Nocardiopsis halophila KCTC 9825" (AF195411)
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Figure 1 Unrooted Neighbor-Joining tree derived from the 16S rRNA gene sequences of all the related species of
the genus Nocardiopsis
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Table 2 Bioactive metabolites produced by Nocardiopsis strains

Structure type Chemical names Activity Producer Source of strain Reference
Apoptolidins E F Nocardiopsis sp. [30]
Macrolides
Nocardiopsins FKBP12 Nocardiopsis sp. [31]
CMB-M0232 55m
Nocardiopsins C D a- I Nocardiopsis sp. [32]
Nocardiopyrone A CMB-M(0232 55m
Griseusins F G Cos- Nocardiopsis sp. YIM [33]
DT266
Nocardioazines Nocardiopsis sp. [34]
Diketopiperazines CMB-M0232 55 m
P-
N. alba SCSIO 03039 [35]
Nocazoline A 3 N. dassonvillei HR10-5 [36]
Cyclo-(L-Pro-L-Met) Nocardiopsis sp. 03N67 ( ) [37]
2 2- N. alkaliphila YIM [38]
Pyrones 80379
Nocapyrones A—D Nocardiopsis sp. HB383 [39]
Halichondria panicea
i st-13 Nocardiopsis sp. [40]
TP-A0876 775 m
Nocapyrones H-J 3,6- a- il Nocardiopsis sp. Ulleng [41]
NO KMF-001
i Qs N. dassonvillei subsp. [42]
dassonvillei XG-8-1
a- E-G 3 N. dassonvillei HR10-5 [36]
Nocardiopsis sp. 236 [43]
Phenazines
i Griseusin D Nocardiopsis sp. YIM [44]
Pyranonaphthoquinones 80133
New Grisensins Nocardiopsis sp. YIM [45]
80133
K-252a C , Nocardiopsis sp. K-252 Machida-shi [46]
Indolocarbazoles (NRRL15532)
K-252b candd C Nocardiopsis sp. K-290 [47]
TAN-999 (  N.dassonvillei C-71425 [48]
)
Methylpendolmycin C Nocardiopsis sp. [49]
Indolactams
Pendolmycin Nocardiopsis sp. [50]
SA1715
C )
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(
Kahakamides A B Neosidomycin N. dassonvillei Kauai [51]
Indole nucleosides
TP-1161 Nocardiopsis sp. [52]
Thiopeptides 121 m Phakellia
ventilabrum
Lucentamycins A—D N. lucentensis [53]
Antibiotic peptides
N. dassonvillei MAD08 10-12 m [54]
mw87.12 kD
Nocardiopsis sp. [55]
3000 m
Nocardiamides A B Nocardiopsis sp. La Jolla [56]
CNXO037 18-30 m
Fijiolides A B NF-«xB Nocardiopsis sp. Beqa [57]
Chloroaromatic TNFa CNS653
compounds
N. terrae YIM 90022 [58]
Quinoline
Nocarbenzoxazoles N. lucentensis DSM [59]
Benzoxazoles A-G 44048
Nocatriones A B Nocardiopsis sp. [60]
Yeonggeumjeong 20 m
N. gilva YIM 90087 [61]
Benzothiazoles
NCS1 NCI-H460 Nocardiopsis sp. NCS1 [62]
Alkaloids Wasp Baof the
Nancowry
Naphthospironone A Nocardiopsis sp. YIM [63]
Unprecedented structures DT266
N. alba MSA10 10-15m [64]
Biosurfactants Fasciospongia
cavernosa
N. lucentensis MSA04 10-15 m [65]
Dendrilla nigra
pH Nocardiopsis sp. B4 [66]
Nocardiopsis sp. [67]
mrinalini9
18 (GH18) Nocardiopsis
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