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Table 1. Collection and evaluation of mangrove actinmycete resources in the world

Time/Corresponding Institute Sampling place/ Isolated Number Bioactivity
author (U: university) Sample type taxa of isolates tested
. NN . . 24 snera,  Maj
. . . # JL & 3T O (Jiulong Jiang and gf-n(jra ajor
1989, Zheng ZC; China Xiamen U; | . N N group: Streptomyces,
K Zhangzhou in Fujian) ; ¥ /g 3 & . i K
2008, Xu J; Huazhong Agri U; il . Micromonospora, . .
. . 1+ = W & M (Wenchang, Haikou, ) Antibacteria;
2009, Hong K; Institute of Tropical . . . Nocardia, X
X L. . Sanyan, Danzhou in Hainan) ; J7 4 & . Anticancer;
2010, Jiang XL; Bioscience; China s .. . Streptosporangium 95 -2041
- . YIIFNEYT (Shenzhen and Zhanjiang in . Enzyme
2010, Yu LY; Ocean U; Chinese [ k Actinoplanes, o
A ) R Cuangd(mg) D BTl [ T T TR | . inhibition
2012,Li WJ; Academy of Medical o K . X Actinomadura ,
R (Beihai and Shankou in (;uangxl) ,
Sciences; Yunnan U X R i Saccharomonospora
Indian Ocean /soil and plant materials L.
Nocardiopsis
2004, Chopade BA;
2007,
Rach: Jrud 12 genra, rare group
agnavenc ru b India Vidyapeeth ~ Maharashtra & Gao; Palk Strait; Bay of including X R
2007, Vijayakumar K : . Antibacteria;
. Deemed U; Andhra Bengal; Puducherry; Tamil Nadu;  Actinopolyspora, )
R;2010, Kannabiran X R . K 12 -80 Enzyme
U; Bharathidasan U;  Pichavaram; Visakhapatnam / Soil and  Catellatospora, .
K; 2012, Usha R R prudcution
VIT U; Karpagam U;  sediment Saccharopolyspora,
2012, Ragunathan R Sacch s
2012, Raghava Rao Saccharopolyspora
KV
Strept. es s 289 with othe
1991, Jensen PR US, Secripps Institute ~ Bahama mangrove /Soil repromyces WO Unknown
Micromonospora sources
Micromonospora,
Australia,  Sunshine Pol ha ,
2008, Kurthoke DI ST, SUNSAME g shine Coast/ Sediment otymorphaspora 75 Antibateria
Coast U Actinomorpha ,
Streptomyces
Thailand Ranong,  Petburi,  Prajuabkirikun, Antibacteria;
2006, Kengpipat N Unknow Unk
enepipa Chulalongkorn U Chantaburi/Soil frnown fnown Anticancer
Malaysia, Teknologi Antibacteria;
2012, Abdullah MFF alaysia eknologl 8 mangrove locations/Soil Unkown 53 nf ac ?nd
Mara U Antifungi
Actinomyces ,
2010, Khatun MR Bangladash KhulnaU Sundarbans/Soil Streptomyces 55 Antibacteria
Micromonospora
Tanzania, Dz Antibacteria;
2012, Sosovele ME anzama ares Mbweni, Dares Salaam /Sediment Streptomyces 3 " l ac 'erla
Salaam U Antifungi
2012, Kafilzadeh F Iran, Islamic Azad U  South Iran/Sediment Streptomyces Unknown Enzyme
Nigeria, Port Actinomyces ,
igeria, Porl
2012, Okpokwasili GC geria Eagle Island/Sediment Nocardia Streptomyces ~ Unknown Unknown

HarcourtU

Thermoactinomyces
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Table 2. Actinomycete taxa isolated from China mangrove by Kui Hong’s group during 2002 —2012

Suborders Families Genera Major sources
Corynebacterineae Nocardiaceae Nocardia Composite soil
Rhodococcus Composite soil
Glycomycineae Glycomycetateae Glycomyces Rhizosphere soil
Micrococcineae Micrococcaceae Arthrobacter Composite soil
Isoptericola Composite soil
Micrococcus Composite soil
Microbacteriaceae Microbacterium Composite soil
Promicromonosporaceae Cellulosimicrobium Rhizosphere soil
Micromonosporineae Micromonosporaceae Actinaurispora Rhizosphere soil
Actinoplanes Composite soil
Micromonospora Composite soil and plant materials
Jishengella Rhizosphere soil and root
Plantactinospora Rhizosphere soil
Polymorphospora Rhizosphere soil
Rugosimonospora Composite soil
Verrucosispora Composite soil
Propionibacterineae Nocardioidaceae Actinopolymorpha Rhizosphere soil
Pseudonocardineae Pseudonocardiaceae Actinomycetospora Rhizosphere soil
Streptomycineae Streptomycetaceae Streptomyces Composite soil
Streptosporangineae Thermomonosporaceae Actinomadura Composite soil
Actinoallomurus Rhizosphere soil
Microbispora Rhizosphere soil
Streptosporangiaceae Nonomuraea Composite soil
Sphaerisporangium Rhizosphere soil
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Table 3. New genera and specieses isolated from mangrove environment

Name

Location /sample

Author, Time

Actinomadura maheshkhaliensis
Actinomadura sediminis
Agromyces bracchium

Agromyces luteolus

Agromyces indicus

Agromyces rhizospherae
Demequina salsinemorts
Gordonia rhizosphera
Lysinimicrobium mangrovi
Nonomuraea maheshkhaliensis

* Nonomuraea wenchangensis
Sphaerisporangium krabiense
Streptomyces avicenniae

* Streptomyces sanyensis
Streptomyces xiamenensis

* Streptomyces qinglanensis

* Streptomyces shenzhenensis
Streptomyces sundarbansensis
Micromonosporaceae

Asanoa iriomotensts

* Asanoa hainanensis

* Actinoallomurus acanthiterrae
* Microbispora hainanensis
Micromonospora rifamycinica
Micromonospora pattaloongensis
* Micromonospora rhizosphaerae
* Micromonospora hatkouensis
* Micromonospora avicenniae
* Micromonospora sonneratiae
* Micromonospora wenchangensis
Micromonospora maritima

* Jishengella endophytica
Polymorphospora rubra
Verrucosispora lutea

Verrucosispora qiuiae

* Verrucosispora wenchangensis

Bangladesh/ Rhizosphere soil
India/ Rhizosphere soil
Japan /Rhizosphere soil
Japan/ Rhizosphere soil
India/soil

Japan /Rhizosphere soil
Japan /Rhizosphere soil
Japan /Rhizosphere soil
Japan /Rhizosphere soil
Bangladesh/ Rhizosphere soil
Wenchang/Composite soil
Thailand /Soil
Fujian/Rhizosphere soil
Sanya/Composite soil
Xiamen /Soil
Wenchang/Composite soil
Shengzheng/Composite soil

India/soil

Japan/Soil
Wenchang/Rhizosphere soil
Wenchang/Rhizosphere soil
Wenchang/Rhizosphere soil
South China/Soil

Thailand /Soil
Wenchang/Rhizosphere soil
Haikou /Composite soil
Wenchang/Root
Sanya/Root
Wenchang/Composite soil
Thailand /Soil
Wenchang/Root
Japan/Rhizosphere soil
Shenzhen /Soil

Sanya/Soil

Composite soil

Ara , et al., 2008

He, et al., 2012
Takeuchi et al. , 2001
Takeuchi et al. , 2001
Dastager et al. , 2012
Takeuchi et al. , 2001
Matsumoto et al. , 2010
Mariko et al. , 2008
Hamada et al. , 2012
Ara, et al., 2007
Wang, et al., 2011
Suriyachadkun, et al. , 2011
Xiao et al. , 2009

Sui et al. , 2011

Xu et al. , 2009

Hu et al. , 2011

Hu et al., 2011
Arumugam et al. , 2011

Tomohiko et al. , 2005
Xu et al. , 2010
Tang et al. , 2012

Xu et al. , 2012
Huang et al. , 2008

Thawai et al. , 2008
Wang et al. , 2011
Xie et al. , 2012

Li et al. , 2013

Li et al. , 2012

Ren et al., 2012
Songsumanus et al. , 2013
Xie et al. , 2011
Tamura et al. , 2006
Liao et al. , 2009
Xi et al., 2011

Xie et al. , 2012

published by the authors group
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Table 4. Natural Products synthesized by mangrove actinomycetes

Compounds Source Strain Bioactivity Corresponding author
Acti cel isolates
Alkaloids and Quinine India, Manakkudi, sediment ¢ ,l,nomyce € tsotates Anticancer Ravikumar S, 2012
ACTO1, 02
2-allyloxyphenol India, Sundarbans, sediment Streptomyces sp. MS1/7 Antimicrobe Mukherjee, 2010
* Aminoacetophenoic Xiamen, dophyte of Kandeli
. mmoacetoplienote ramer, - endopliyte of Randena Streptomyces griseus subsp Unkown Guo D, 2005
acids candel
* ‘Aminoacelophenoic Xian}en, endophyte of Aegiceras strain HK10552 No acivity Xu M, 2010
acids corniculatum
Fujian,  Rhizosphere  soil  of
* Antimycin A quan . I_Zqu ere so © Streptomyces strain XM52 Antimicrobe Qian P,2012
’ Avicennia marina
Guangxi, endophyte of B i
* Antimycin A18 vangxt .en opiiyle ob Bruguear Streptomyces albidoflavus Antimicrobe Sun C,2010
gymnorrhiza leaf
* Azalomycin Wenchang, Rhizosphere soil Streptomyces sp. 211726 Antimicrobe, Anticancer Hong K, 2011
* Be ides and
er}zamlfq an Wenchang, soil Streptomyces sp. 061316 Caspas3 inhibition Yao X,2011
* Quinazolines
* Benzonaphthyridine Fujian, soil S. albogriseolus MGRO72 Unkown Xu J,2010
Streptom sp. RL23 &
Propanamide JBIR-94 Japan, soil R{;};om}/ces R Unkown Shin-ya K, 2011
¥ Carboli W b i Micromonospora sp. Anti Yao X.2011
* Carbolines nchang, sc nticanc ao X,
rbolines enchang, soi M2DG17 icancer o
Chalcomycin B Hawaii, sediment Streptomyces Antimicrobe Laatsch, 2002
Sacch l Sp.
Cyclizidine Japan, Okinawa-jima soil l{T;gampo ypora P Anticancer Shin-ya K, 2011
Xi »endophyte of Aegic Streptomyce sp. GT-
* Cyclopentenone col:lnr?veunlatu(::ll ophyte ol Aegueeras 2(;312)601"?;“ P Anticancer Antimicrobe Lin W,2005
Endophyt f B 1
Divergolides A = D neopny ? ? ruguear Streptomyces sp. HKI0576 Antimicrobe, Anticancer Hertweck C, 2011
gymnorrhiza
* Di-O-prenylated . P ;
i Toprenylate Endophyte of Myoporum bontioides  Streptomyces sp. MA-42 Antimicrobe Li C, 2013
avone
Hygrolidi derivati
Jt;vﬁ:)qlz m ertvative Japan, soil Streptomyces sp. RF31 Unkown Shin—ya K, 2011
Indole derivative; JBIR-
1120 ¢ derivative; J Japan, soil Streptomyces sp. RM23 Unkown Shin-ya K, 2011
Kandenols A — E Endophyte of Kandelia candel Streptomyces sp. HKI0595 Antimicrobe Hertweck C, 2012
Macrocyclic  dilactone Promi sp.
]Bal;rif(};(l‘ ' ractone Japan, soil szﬂglcromonospom P Unkown Shin-ya K, 2011
* Methyl indole-3-
etiy? indote Wenchang, soil Streptomyces sp. 060524 Anticancer Hong K,2005
carboxylate
Multicyclic .\ . L
Endophyte of Kandelia candel Streptomyces sp. HKI0595 Antimicrobe, Hertweck C, 2011

indolosesquiterpenes

* Norcardiatones A, B Fujian, dophyt f Aegi
orcardiatones upat, - endopliyle o egueeras Nocardiopsis sp. A 00203 Antimicrobe, Anticancer Shen Y, 2010

and C corniculatum

Micromonospora

Antimicrok Huang H,2009
rifamycinica AM 105 ntimicrobe uang

* Rifamycin Hainan, soil

Salinispora  tropica  CNB-  Anticancer, inhibite 20S

Salinasporamide A\B.C  Bahamas, soil Fenical w, 2003

392 proteasome
* Sesquiterpene Xiamen, endophyte of Kandeli
esquiterpene ramen, - endopliyte of Bandeha Streptomyces griseus subsp Unkown Guo D, 2005
alcohols candel
* Staurosporine Xiamen, soil Streptomyces sp. 172614 Anticancer Yao X,2011
Streptocarbazoles A S a1 Streptomyces sanyensis Anti Zhu W & Hong K,
and B anya, soi FMA nticancer 2012
Endophyte f B 7 Streptomyces sp. GT 2002/
Xiamycin ndophy e ° ruguear reptomyces sp Anti-HIV Hertweck C, 2010
gymnorrhiza 1503
*

Published by Chineses researchers
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Kui Hong"

Key Laboratory of Combinatorial Biosynthesis and Drug Discovery (Ministry of Education) , School of Pharmaceutical
Sciences, Wuhan University, Wuhan 430071, China

Abstract : Mangroves are woody plants located in tropical and subtropical intertidal coastal regions. Driven by the discovery
of novel natural products from marine environment, mangrove is becoming a hot spot for actinomycetes resources collection
and secondary metabolites (natural products) identification as well as their biosynthesis mechanism investigation.
Salinaspora A produced by a Salinispora strain isolated from Bahamas mangrove environment, is in the first clinical trial.
Till the time of writing this paper, 24 genera of 11 families and 8 suborders under the actinomycetale have been reported
from mangrove, among which 3 are new genera, and 31 are new species. At the same time, secondary metabolites were
identified from the mangrove actinomycetes culture, including alkanoids and quinines, azalomycins, antimycins,
bezamides and quinazolines, divergolides, indole derivatives, kandenols, macrocyclic dilactones, and the attractive
structures, such as the Streptocarbazoles, the multicyclic indolsesquiterpenes, and xiamycin presented unique structures.
Their biosynthetic mechanism has also been investigated. Most of the metabolites were isolated from streptomycetes, with a
few from Micromonospora and Saccharopolyspora.

Keywords: mangrove, actinomycetes, natural products, bioactivity, biosynthesis
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