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ABSTRACT

Background and Aim: Increasing prevalence of nosocomial infections, due to arbitrary use
of antibiotics, has caused serious health problems. Natural compounds have been used for
many years for the treatment of many infections. Rare actinobacteria are one of the main
sources used for discovery and isolation of natural compounds with pharmaceutical
properties. The main purpose of this review article was to study new metabolites derived from
rare actinobacteria, and evaluate their medicinal and pharmaceutical applications.

Materials and Methods: This study included over 183 peer-reviewed papers from the
databases of Scopus, PubMed, Web of Science and ScienceDirect from 2015 to 2021.
Results: In this study chemical structure and biological activity of 113 new compounds
isolated from rare actinobacteria were evaluated. This study also showed that rare
actinobacteria have the capability to produce a variety of compounds such as alkaloids,
flavonoids, terpenes and polyketides with a diverse range of biological activities including
antibacterial, antifungal, antiviral and anticancer properties.

Conclusion: The results of this study revealed that rare actinobacteria can be considered as
an excellent source for the production of natural active compounds with high potentials for
therapeutic and applied medical, pharmaceutical and agricultural biotechnology. It also
showed the key role of these compounds in the development of necessary drugs for humans in
the near future.

Keywords: Actinobacteria, Chemical composition, Chemical properties, Anti-bacterial,
Anti-cancer, Anti-fungal, Bioactive compounds

Received: Nov 17, 2020 Accepted: Jane 16, 2021

How to cite the article; Hamid Abedinlou, Yadollah Bahrami, Shiva Mohammadi, Elham Kakaei.
Rare Actinobacteria and Their Potential Biotechnological Applications. SIKU 2022;26(7):108-131.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


mailto:bahramiyadollah@yahoo.com
http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

1o A=W} /11C00 siduwl g (ogy / Ciud § Canyy 0)93 / glw)S (Sl eole slEilils (alc alas

LT Sl (5598 9ifign 1S 3,15 g 400 sl gy LS

T2 Pl Mg Mg T plyp Ul o) ol e

et YIRYARVY Y ST SO colisle S colisle ST (S5 e ol (S gy 0aKtils ( (S 6585 5m 03 8 6550555 m Li | plis )87
g CAYTEIVEFVD 10l (J ghmn oy ) Ol coliile S coliile S (S oo oRtils ¢ S5y (5 50pm Sl 50 (K850 (6555855 okl Y
cem o YoAsroa Yy sl as"bahramiyadollah@yahoo.com e SO

e YOV-A S ¥ ST Ul YT s s ¢ gn g Sl 5 (S IS (Kb 0dSCails o (S (5585 g 05 5 Y
e Y VYY) S YRS IS0 celiile S caliile ST (ST ke olBls ¢ STy eutSTails ¢ (K85 (55 5SS s 05,5 (K5 (65855 g 51T Y
o YIRS VAYD S0l celiile S coliile 8 (S o ghe ot (S gy 0aSTiils (S5 (550 5SS 0 03 8 sy olsySTF

4

D 0 53 (5ot INSe (S s ST & 35 O3 e I Glslay Glaisie § ol 2151 18D 9 Ao
@S 5 4 bssie ok Ol 5 35 T b DUl Gl (ab LS 5 Calen 5T sy 4 Sl
Sds bl e (2305 ol b b SLS 5 (@il 5 (aiST ol ol mle SIS SlaS (slae ST 50T Lo
5 200l G ey s SleS Glag STLsST 1 sdaT Gy L Gl plie anlllas (550 e ol Lol
Al 0T (S,

«(PubMed) sl (SCOPUS) v 3 oSl SleDbl (slaolSTL 5 (allas YAY I [io) 3 5 5o e addlls ol i 5095 9 Sgw

3,8 o 3 XYY YN gl b 1, (ScienceDirect) oS 15 .ule 5 (Web of Science) .le Col o

3550 LOT (55050 Cdlad 5 OlaS (la g 25 52357 3l adildar Wik oS 5 WY oliad Hlistle Guisad ol o Al
Oped sl gse DLS 5 W5 QU5 laSslacs 51T S oo Ol s o) 238 5 g
(e Bus (ol SUas ol Jals ogme (S5 s smcdlad l)ls 48T Wl 1) ST L 5 L 5 cas 5556 by JIIT
bl gr Gl 5 gy 5l

b mebdl SLS 5 W5 Gl gted il Sl mie SlaSTSlas BT T ols Ol adllas ol gl 1S 5 AR
2l kol A odins OUES cptoman AiBl oo (6550UST 5 (2,13 ¢ (K565 s 03 2L 63,28 5 Sle)s sla feily
B r 6555 0T 53 i 5L 3y g0 Slagls x5 (6l p DS 5

SLS 5 Ol s (Bl (oL STLs (plad ol s glacd bl cLag 5L w5 G Als” SLals”
sl

Ve Y VF R L 4ol 44/8/YV e J s


mailto:bahramiyadollah@yahoo.com
http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

)0 sl (5350 ¢3Sl 1o

5 @) Sptaa ST 55 5 okile okij b dad )5
Gl sy 5l eslimel AV e il Sl
bt S )i (n 5 5mS B 5 ESn 5 55U g
(3l s e 3T o ekl Wk ols
055 JS T DNA 0 gl on 16SIRNA 15
Pulsed-Field gel (sbeSiSS 5 ot T s oL JIg

Multilocus Sequence <«(Electrophoresis PFGE)
Random Amplified s Typing (MLST)
Polymorphism  Deoxyribonucleic  Acid

ol L s S s x5 (RAPDA)
Wl ol gsy (M= LOT Sl s
iS5 sy pmn Olajon SEST gy (G5 4055 sy
N eslial roman 5 Calits oS5 dim (D5 4 g S
L Sl sl 8 (aiS (gl p 5 S (gl o
S ol 51N 8 Bl S N5 g 5 awils )8
e 03 53 3k pazie S b S lacs ST 48T
o Rl e Ll s il Glagsls e 5 gl
)L it (GlaeSis o 5T (a2 )3 (635 Comal
o M s Caee 1T i 65 0kd DU 65 ol
3310 Sl i 45T Sl LSS s ST Aoy #1 )
3 Lisises oo hipslesiiST Saa S dows T
YOY Jl 6000 NP)disd o a5 s 55T 50
urﬂ,:;\?,\bg_.‘ L g e 3dleb S plie YY 051 i
oo 35T 4 by o OT doys Vo &S ol W5
L SLS 5 W omen LSL ol (il
N LT - I R g Py
s e SLS 5 1 ok 5 olE Ay Sy s (el
bady Sl Wl age S0 ST (W) dzen
ok ) acig SUE a3, SIS T gl Vi
5 Lol b ey eSS 5 Sl 5T
M NDL s o o s 25T Lo 5 b S Ll 5
5 sy W IIT dads gD daass (¥
ot LS 5 sl I el Gy sladzy

OS5 ¢ SO st Wy T s 8 dzes

-

doio
ey ol lagyls oy adlas oyl
Bl gl ST Hlial 1 il o oS 5 T
3prs b bl slods Connl lls el (8 ol
Wy 5 Oote sy 5 bt LSS 4 olxws
Slp 5 kol e Sk S50 005 Sals DLS 5
ORI (1255 0 g Lt S g ST a2S
Slpwsgg Bpae P (Glaslen slaisie gl
Sl 5 S 0 g 3 (s SIS (eSS g T
S e Al a T8 Jle b (D Cwles T s 4
228 LSt slalisie Js 4 lis 53 & Ve
Cews Gl s Ol bl pglie eSS ge ST
Cage L eSS so 5T CadS ol (M) Llesls
L(9)3s 8 o beSosn 5T & pslie Glagslen O3
elols shte & e eSS ww s sy
Ly o LOSFL 5o Caslas sbwl 5o JSae GO
2oede s Liss sse 1) 555 JAS sl el
otz OlF g GlageSTy I g eolindl
oS ST Sl 1y b ST 5 os Sedss
Obe 3 =l aas dm Job 5 0)350 Sy
S Lloks  myp @b eSS ‘uwlf)\b@
T O W B AP ey
Llos g 23 Soodd ol b ol SLS 5 (bl
s a0 8 ss fhe ar g b ST 1S
05 SlansE s SKn lage ST 503857 .(P) ko S
53 (GHC) slajl lgme 5 035 (Slo 5 Glsp e
s Cauy 5l g e Ao s O 51 i T DNA
GEF EE s s L L e S 4 il
O L bs G s 0 535 0511 (V)i o O 1 (oYL
AL il (bS5 4 ol S 5 esp UKL b
s g e g3 5l 555 3100 5 S e 3lomsl o 35S
(sl sl 51 Lage, 5T 52T el SLUERV 1
@ gl A5 LIS 5 g8 Ll d 5o L 5 Wlods ot

11€o0 bl g 1ag) / JRid § Cunyy 8)93 / OBws)S ¢Siby eole alGilils (ale alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

M oly dlsy

s (Web of Science) _.ulesl o5 «(PubMed) ol
s e = ) 1, (ScienceDirect) &S 05 il

3,8 o 53 (YeXaoY D)

kS slag ST sST)

23 sdais 45l Gl dpbe g QU5 L ST
S Sl piaST bl a1yl | \hgwé@)‘bizﬂ e
ol Ol s 457 Css 025 (Lot s Ol 5 4 OlaS
boodd o eewlo g 2l Lo € 51 28 b WOT
b @S sl e Gl
35 3 pania foeily 2815 L OLaST glas ST w5
JA b s bl gbldske A5 ol
el oddlde gt & 5 la iz slaw LYV YAL LS
(S5 5S b 3l ilulis gla_Ssy Sl eslizal L
Jo 53 Syt S5 sla S5 5 S gl i)
Jlo Ol s (YAl a8

Actinomadura, Actinoplanes, Amycolatopsis,
Actinokineospora, Acrocarpospora,

Actinosynnema,Catenuloplanes,
Cryptosporangium, Dactylosporangium,
Kibdelosporangium,  Kineosporia,Kutzneria,
Microbiospora, Microtetraspora, Nocardia,
Nonomuraea, Planomonospora,Planobispora,

Pseudonocardia, Saccharomonospora,
Saccharopolyspora, Saccharothrix,
Streptosporangium, Spirilliplanes,

B Thermomonospora,  Thermobifida
LS 5 op e (FO)asl . Virgosporangium
N
D) Micromonospora, Salinispora
oslael 5 easudg Pseudonocardia

Nocardiopsis,

il SLS 5w o 5 5 Micromonospora
o DL pladpgte 5 3 el
Ll gl oLS 5 Micromonospora
Ceols lyls & lupinacidins 5 anthraquinones
S San 5 TaNVIr S’ o A 5 1) Aitd (6 30 5l

Pseudonocardia S ambys (YV9)

Y YN0 5,58 Ol jwds slagyls 5 el )
s bl o0 F 55 4 e
o Sl STST Kb el (clo s 2l
s g okl SLoST (slagg ST ¢ pesla g
e 3 5 e e Ol 4 OLaST Sl ST 5T
@35 ool 51 08LS lagyls W5 5 S S
Cre b et OLS S M Al Dl
531 LOT i3l g ekl lag sSLstssT & pho ary
A8 e ST s eSS ST Cais
P ki b Gl 5y OleST (slals T
3L Db bl sl les (ol L bl L2l 5)
b K Dby dhar (5L sk us oAb
st do Sl i S (YDA 53 L (g s S
sl K o(YF), R 55153 YOLISTET (ool
5 p 8T Gl o 5 (DUles 5 a8
orr 90 (el Ol elpd e T3 Los G Gble Sligw,
g obesd 4t G ke Wy Eob glb S5
35 LOT li Sl b a8 ods 08U e Jbb s
sl Sl g5 il las o e Gl
) il g9, Scads LS 5 48 ol Lie L oS
23 (s Jlb SLS 5 ol 0l iy 5 S (0 A 5
D e g 3550 &S5 ot 53 op g Sleys sl bs,
o ((5y5,0 e opl ol Codn (Y9)25 S dal g
Gl ST 5l ekel s bl sl phe
529015 ( Kby 5 I5SS g 53 LOT 5,1, 5 Sl
Olge a4 LOT o oty (s S8 5 S55WS
@ polie Glaa s ade 5 556k 5 Slacgslen Oleys 5 95l
el (G dib iomen 3L s puly eSS g ST
N odkdlar W slacd plin (SS5 55 IS5 lard
e ol s Oolal 51 ds SlaS SlaConea g5
Olpl 5o awy cpl 53 odd iz Sagh pe b
adlles pl LS o Ol 93 1) (59 0 anlllas opl el

«(SCOPUS) o 53 5Kl SN oty 53 5 5 5o fcha

Koo bl g 1ag) / Jld § Cunyy 8)93 / OBWs)S ¢ Sib)y eole alGilils (ol alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

sl sl (5)TS0 gia3sl 1P

OF JUis & 5 L ClaS sl s5T aiS
s Nakaew .as o alpl Wi oy Seds SLS 5
Spirillospora slaa & s 355e (Y414) 2,80
o o 4 LLU Jli 55 & &S 511, Nonomuraea
Spirillospora Wk oS s S Ko
«illas 1, Micromonospora , Catellatospora
s Nakaew ;| Jol- El o ol L (s
G o 35T aials i 28 Corgo (YIV) 551, 80n
Corse o Fipd i bl slayle I cus LB
sNonomuraea wsle ol 8 alex 3l i VF (aiS
(MW)as 8 e swe&ew; I Saccharopolyspora
5 Actinomadura «& L eni > slael
oS sles S K5 ol s 4 Saccharopolyspora
3 L34 Microbispora s Gordonia , Actinoplanes
G e Ll ol 4 S o Aol 43 S plnil Sl
My bl OLS 5 5 035 SlaS Glacene 257 )
5l ysesds Jule Saccharothriolide B .(¥A)as”
CaiS W,y s 5 Aslas Saccharothrix  «8 5
A r e Al e J slcd sl
e oot b L Y S (s 5
(2)saccharopyrone (f+)(1)caerolumyci M_.s” 5
caerolumycin , (f+)(3)saccharonoic acid, (f+)
07 6L s s ACt24ZK &5 51 (F4) (4) A
HY led OS5 e Ol 1) Caledd i
sk by, KB3.1 o3 ale &S 5 5

(P )3 sl o

Cossds e lyls  carboxydivorans
s Kojo Sekyi Acquah  iowes (FY)ASL .
35 s ST 058 nyp L (Y19) L51Ks
Conno 52557 51 odislu> Kkribelloside .55 kslo
s 3T 55 SK5 4 . Kribbella speibonae wl.s
Cools hls ek S5 S5 AT Al g
Mycobacterium aurum «le Antimycobacterial
Actinomadura harenae & - a4 (F¥) AL
sJdiangmeihui HU Lw 5 Wl o 5 5 5 (25 ol g )
ol Jl s (M)l os § e (YY) sl Kes
P e S by o5 Seds bl I ok
Amycolatopsis mediterranei  abs i Caues g5
Purpurea , Actinoplanes teichomyceticus
el L w55 4 5 eas 4y Micromonopsora
olge « Gentamicin , Teicoplanin Rifamycins
Sl 2B N (1) 8 e 5L 5o &S g T
ool b bidgle Wy fily S
ki & s 25T b glaw & 3 SIS o7
(YO ! 4:3; Soyse odipls ‘5>J§Lw VM*"&"
A At 0T Ly ol (sl s pi5T
e bbb oS Cab s Sl
3 S Sl WOT (gluldr Slsl 3 &S Ail s
= Jglze gl gy b oS Gl g lo g 2l (Slaas gur
Jsene laia, b 81T lagy s () Al 0
03903 a3 b oBaleT Lamn )3 5 0355 (S3lulitr L5
ol (LBl o Gluld 5 CiST BB i Ll
b eilacd S5 513 g 2530 &S glalams 535 S e
o=l i gl (gilalir gla s, ) eslizal

11€o0 bl g 1ag) / JRid § Cunyy 8)93 / OBws)S ¢Siby eole alGilils (ale alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

N el dlsy

‘ CH, CH; CH; CH3 H o
‘ N | N HyC 7 NS N\/C\OH

(o]
‘0 o]
o/ O)K
(0]
HOMO 0
2 1

ACI24ZK 45 31 oo lue oS i slez (obowd sl ) IS

s o o T b Las 88 520 1y SUS 8 sl s a1 o o
Bl S ST 4 pslae sl St ol
(FF)0s mmslasSS s @0 pslin o ginsl oS 5S shilenl
»t 48 51 (f0)(6) Brasiliquinones s s
Lo I L Xinjiang «ikw jsNocardia sp. XJ31
Wy ly el 5o dlge o 458 1-BCG
oS 5 (F0)s 4l Els eslizal 554 s slay)ls
Oswsbs <K (7)(Diazepinomycin) - e be s U
Doresisns Son dsm dbuy & ol al)l
Ghls oS 5 ol 5 e s (Micromonospora)
S e oSS s SIS (ol SThiL Lol
Sldde 53 5 035 XS 5w S Gl imas
Ol (sian Sy ale S Gl (S
(8) Curvularin-7- .(A)asb o aww Ol o 5 Slawy
> Ld> Uy S ¢S O-a-D-  glucopyranoside
" Pseudonocardia 4,5 5 CowesisST Sl oedd
Escherichia coli ale s Sods Cools 5 oM
s Ll .(’Ff‘)»}fuﬂ S slad e 03y 25 el
s Sloeds (il S5 (9) (Lynamicin)
Jolse Blie 55 0T (03 Sk 1 o3 [ypmnsile
4 ote o8 5 e 08 Gl Sl e I soben
U gl CS 5 pl &S ods adein Cwlodaw; SLUI
4 palie p ool o sS S5 5l ASle gols 4 pslie Julse
sl Sl ¥ S (FVAEL o Lls 1) e b 5SS
b, ST 5l ek e (gL STLAS L DS 5
OS5 o fider a0 0L 1) ol Jlo =y 53 5oL

Sl (OlaST (65T w57 Sl ek plulid 5L SThas

SIS s SKap o glenlS s oSS
kS sl ST S

My el CleS Gla, 8T psT glasl 51 &
OS5 ol i Ll 1y 5,0 L sy e LS 5
5 Sy 00 YL Jeily s dl5 e e Jleb
3 e Dy OS5 ol G S L (65 )sleS
2 LOT 5l sy &S Jb 3 lisd o0 M5 ol
3 Shos 55 ol 5 ipd (oo 250 Sl S s
@3l ol iS4 ) 8 oS a5 ST
S 0% s ol Sl il Jl s 0T
Gl sSlusT IS s (Shpeles
A dal g ,m ol

Gl ST Sl el SLS 5 oL S bas c ks
ok

B ptrST g old g gbodple 51 S
O e e s 2T s ST LS 5
b s Sets b LS5 eSuls 05 8
Sl it S5l @ (PR 5,4 e
el ogodd atlis s jdle glacd sl o olasS
@IS Lol s SLS 5 S s S iy
Saccharothrix. xinjiangensis A-B .(fY)t s
Ll mwjdld LS5 Sl ey b
LS bs jl & s s udg 1, Tianchimycins
&K (FF)(5) (AbysSSOMYCIN) el g T .(FF)s 1
hw Ay S AS L glildr oS ST
ol 338 o a5 (Verrucosispora) |y sewew S s,

ol 536 ol S5 30 g1aT 15l 2 lgn b &K 5T

Koo bl g 1ag) / Jld § Cunyy 8)93 / OBWs)S ¢ Sib)y eole alGilils (ol alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

b Lo 5)3S0 giaisl 11K

.g;»uhv\;w)b'-\d;.b,-); cR\db@échQTomv\:}jdhdfjdw

OH

A(13) R=OH, R=Z

B (14) R=H, R=Z

C (15) R=OH,R=H
OH

NHp_O
o)
&
N OH N _
Ny n T "o 0y O NH, NH
HO o ' N \&/ H N~ — o
23 21 R=H N =
22 R=OH 20 19 18 ﬁz ~
HaCoAy
17
N
Q o
{_OH N
o | _ N S OH O
N ‘ N COOH
OH _ NH3
26 25 24

11€o0 bl g 1ag) / JRid § Cunyy 8)93 / OBws)S ¢Siby eole alGilils (ale alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

N0 ol disy

R
o,
n OH OH e
S =
© H 30 R=COOH
OH 31 R=OH

H oH i OH H

H 40 39

44 R=CH;,
45 R=CHj
46 R=H

52 R;=CH3, R,=OCHj 51
53 R;=R,=H
54 R;=H, R,=OCHj

Ples” 6 g 1 (b T buo Dl y 5l (S ¢ (b Sl T K6

Koo bl g 1ag) / Jld § Cunyy 8)93 / OBWs)S ¢ Sib)y eole alGilils (ol alas



http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

<30 sl (51350 gin3s)

Olos” SIS 5L 31 ol T 2 3L wo Ol 5 ) Jour

&b A (2 o HUSLy 495 Pb
(48) Arenimycin(10) Polyketide Salinispora arenicola
(49) Fluostatins(11-12) Angucycline Micromonospora
(50) Amycolatopsins A-C (13- Glycosylated Amycolatopsis sp. MST-108494
15) Polyketide Macrolides
(51) atrop-abyssomicin C and Polycyclic Polyketide, Verrucosispora maris
proximicin A (16,17) Aminofuran
(52) Pyridinium (18) Pyridine ring Amycolatopsis alba
(53) 3-((6-Methylpyrazin-2-yl) Alkaloid Serinicoccus profundi
methyl)-1H-indole (19-
24)
(54) Nocarimidazoles(25) Alkaloids Nocardiopsis sp. CNQ115
(52) dipyrimicin B (26) Bipyridine Amycolatopsis sp. K16-0194
(55) Borrelidins C-E (27-29) Macrolides halophilic actinomycete
Nocardiopsis sp. HYJ128
(39) saccharothriolides A—C (30- Macrolides Saccharothrix sp. A1506
32)
(56) pseudonocardides A — G y-butyrolactone  Pseudonocardia sp. YIM M13669
(34-40)
(57) Actinomadurol(41) Norditerpenoid Actinomadura sp. KC 191
(58) 4-bromophenol, Bis-(2- Not Available Nocardiopsis sp. SCA21
ethylhexyl) phthalate (42,43)
(59) Catenulisporolides(44-47) Glycosylated Triene Actinomycete Catenulispora
Macrolides Species
(60) 7-deoxy-13- Not Available Nonomuraea rhodomycinica
dihydrocarminomycinone NR4-ASCO07
(48)
(61) Madurastatin B3 and N- Aziridine Nocardiopsis sp. LS150010
salicyloyl-2-aminopropan-
1,3-diol (49,50)
(62) methoxy ethyl cinnamate Not Available Saccharomonospora oceani
(ethyl(E)-3-(4- VJDS-3
methoxyphenyl) acrylate)
(51)
(63) Branimycins B and C (52- Macrolide  Pseudonocardia carboxydivorans
54) M-227

D5 oty Sl g B L(PD) b e sty (A sl
5 A (S5 okt Wi Glasslen kol Jalo s
Ll )l gl JSKie S5 wOT ol 53 S glie
e o S g 55 s 4 S8 5l ge 51 eslina
S5 Pm e G35 ollal SISy gy Sads
e bosill, 187 (V) o3 g

e ¢SS5 5T ¢ (55) (Chandrananimaycin)

GBS STl bl SLS 5 bl Sl

ek
S5 5k sk B s sie @S glaans 5
W8 L,E Gl 4 S Ol Wb el el Tl
© ooplal s b RIE G el s Ly
Sighe (FPILL s 5L gl aoBls lag)ls
& Moo ok Olays 3131 3 e 5 8 e ol e (56

11€o0 bl g 1ag) / JRid § Cunyy 8)93 / OBws)S ¢Siby eole alGilils (ale alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

N ol dlsy

5 LS ¢ slela= Saharian palm grove ik s Sp.
2 geemen (FVLw, SUT 4 WOT o Bis
(62- ZA02 , ZA01 _S ; 4> Saharan regions
158 sla= Nocardiopsis SA 103 « & 5 63)
Sl ¥ S (B )6 As Casls (glyls oS
S eddle 2 Bus oS 5 sl
AN e Ol ) ClaS Gl ST s
(OlaS g SLaiST G eddliar s OLS 5
LaoT oS U 5 Lo 8 5 Jor pudlSe ¢ g boh s L

.C_A.wla-k.:u MMD’-“ a)Lm.:v dj-'\" DL cﬁp-\ JL&@ LﬁJp

59 R=n-C;H, 58 R=-C=(CH,)=CHCH;
OH OH
ﬁ H Hl—of H —o
v f
OH 0 0
OH OH OH OH
62 and 63

57 R=-CH=C(CH,)2

b b (glyls & Wil oo [aslegiaST ) el
Y- N 55 (fV)uiL . Mucor miehei ale
i1 51 S (56) ol ¥ k5 (o0
4 505 3l BM-17 4 5. Nocardi dassonvillei ol.s
Sl Jlad b o 531 55 0k (65T rer Dl gy
Candida i, ;5 2 Bis Sdld glyls 5 54 ol

ooy adle Sbouwas cool= 5 albicans
COCl slaJsle sHepG2, A549, HCT-116
3- Butenoylpyrrothine LS 5 .(PA)AsL

n- <Tigloylpyrrothine «Methyl-2-
s 1s0-Butyropyrrothine (Butyropyrrothine

Saccharothrix S 233 4 £ ;1(57-61) Thiolutin

61R=-CH, 60 R=j-C,H,

Koo bl g 1ag) / Jld § Cunyy 8)93 / OBWs)S ¢ Sib)y eole alGilils (ol alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

L0 sl (5350 gu3sl A

O ° Hs)/ 2 oH
J:OHO w , OHOHOH O NH 3
O, H D CH3
Py LS PPiye
e D:\\\OH HyC 7
HO” > ~OH “R ohw 64
OH 4o 67 R=H H OH
o " o o
/ O T
T s e
o _ OH?k o oy ooy
N O ony 3 ij
- HO™ ™y SOH .
CHs HOQOH o Ho™ g o
OH T OH 4 70
73 72 OH

OH

~ o
o - ° 5
\ 3
- OH
‘ N =Now e o 1 on N 1 .9 O‘O
‘ ) N ‘ N o OH O l
78
79 = = 77 ©OH 774 R-H

75R=H, OH

HN_O —
PN HN_O W N
- 0 o
HIY — —
o Hl //;éz Q@
— HN
— N
HN /Q{j CHe L, ‘ NS S
CHo~o CHg L °© =~
80
83 o 81

o ~ OH
O, o OH o.
H o NH
OH OH v J NH \ °f 9 ?H/\
D N o N
NHA oH N NH
NHA 2
on & NHA O A O O NE N
91 NA
920 89 87 86 85 84

88

/@ffﬁ@f@é

Sl Sl (6 LT 3l o a2 )Buid Sl §  glawd Sl ¥ S

BOT o0is” tgi 4555 of o 4 T 57 E55 (Ol SISy bgisf 31 ol Wi (2 3Bub Ol 3 .Y Joua

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

Qo 5 2lont b 455 pl
(70)  Macrotermycins A and C Glycosylated  Amycolatopsis sp. M39
(64,65) Polyketide
Macrolactams
(52) Thailandin A and B Polyene Actinokineospora
(66,67) macrolactone bangkokensis strain
44EHW
(52)  5-hydroxyl-5-methyl-2- Hexenoic Actinoplanes sp.
hexenoic acid (68) HBDNO8
(52) kribelloside A-D (69-72)  Alkyl glyceryl ethers Kribbella sp.
MI1481-42F6
(72) Benzoyl-pyrrothine Not Available Saccharothrix
dithiolopyrrolone(73) algeriensis
NRRL B-24137
(72) 7-Deoxy-8-0O- Angucyclinone  Nocardiopsis sp. HR-4

methyltetrangomycin, 8-
Methyltetrangomycin
(74,75)

11€o0 bl g 1ag) / JRid § Cunyy 8)93 / OBws)S ¢Siby eole alGilils (ale alas


https://www.google.com/search?sa=X&biw=1280&bih=616&q=5-hydroxy-5-methyl-2-+%22hexenoic%22+acid+mechanism+of+action&ved=2ahUKEwixtpOAmbHoAhWCMewKHcbUB-AQ5t4CMAJ6BAgFEAk
http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

N9 (ol disy

(73) Cyanogriside I,
Cyanogriside J,

Caerulomycin A,

Caerulomycin F,
Caerulomycinonitrile(76-

80)

Not Available

Saccharothrix
xinjiangensis
ABH26

(74)  Proximicin A-C (81-83)

Aminofuran Verrucosispora maris
AB-18-032

(75) compounds, (84-95)  Benzamides, Indoles  Nocardiopsis sp G057

(96) polycyclic macrolide sporolide B _s 5
=1 slyls Salinispora tropica «s 8 i sus I
315 Ol au Ll oo 5035 HIV ag g oiyls sl
35 W) .8 15 eslital 355 ol o2l Oloys sl p
Perlolyrin (Lumichrome 8" 5 aw 1 K5 iass
Sled—s > (97-99) 1-hydroxy-p-carboline
33 ~Jishengella endophytica 161111 « 5
Sl ¥ S (M)l ey DL 40 15T T HIND

1y 53U Glae L piaST 3l ol dor s 5k DS 5

= —
\ N \ N
N
N
H OH Ho /o
&\ OH
99 98

(0]
0]
CHj N/ u/KO Omo WOH

GBS 5ST 5 odkilor LS 5 g 9k Clled

rokes
:La\&bdmuwlf)\jlu_»;fuw}ﬁ}
1 P Y U (BT N = YU PPN J N
iSOGl (s 5 o sie S S50 s paiSs
L o8 SLagSs p 48 doder (pws ol slay)ls
RS s el B B sy s | Ol e 5 5SS
sl Jole gl g py Sk C}:.w V) Cles S
(ST (il padi Jale g s de Sl Sske e
A e b e Slag,ls ClS g qmg s Sl

-bjbgﬁé)}ﬁ’;‘)g:sbf)\}—p&ij—:‘*f)@ujé
HO Cl

0]
H,CO 0" OHHO
97 96

oS 8 5T LS 3 fol (g 29 Ao Sl 31 (B 3 loond Lo F IS

2385 5 53 e 5 68 0 Olpa Il a5 b L s
L slagyls S (eSS g T @ pslie sl S
A s s Bl Ol sl
4- 4 (100) Actinosporin A .S 5 olewd sl L
5l w5 4 « (101) Methoxy ethyl cinnamate
Saccharomonospora , Actinokineospora « &
ol 03,51 O JK& 5 dileds 14> OCeaNi VIDS-3

Y FV)Cwlons SLl LT JKlis cawls 5 ol

Db slags S psST Kls c b
slaglew Sl galaw slewl Eel Trypanosomatids
A& ol Chagas ool 5 o jssledd dox 5l g
5 o5 Olgr ol 3 5 s e (Ml o e L
il ol &8 Sl oley st 0328
LSS Ol sbwl ble 8 ol S oS Wy
J= cpl b (VA)ewl Trypanosoma cruzi ,lus’ss
5 4G sy olew ol Glp emle Dby 0sSTE

6-"-1)' u.qlp- u.éjl).c shls eslal >, 40 slagyls

Koo bl g 1ag) / Jld § Cunyy 8)93 / OBWs)S ¢ Sib)y eole alGilils (ol alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

L0 sl (53350 gIS) 1Pe

101

100

Ol G S Lguws |  JASTao Ol §  oload slslo O KL

5 iy 3,8 mad 8w slegke Ol)s o
S o ST AV s S5 Il LTS posb o
Ly "y Becatecarin = ¢SS 5 gin
L s53 . AJy Saccharothrix aerocolonigene
03,5 4 sDNA 5 5l 500 5 5 Shee 31 6,8 sl
w8 15 eslizal 3550 | anS Ol Olays s 0T
A0 513 s sbesTLlE e 3B 55 5ol cpl e
(VEGF) Vascular s;,e JWssul di, 56
oS yens kol 5576 endothelial growth factor
RIS ST 05 g0 3 5kene ol 25685 4 350 5T
s JB sk Ol wds sl yls W5 s « VEGF
Cyclo-(L-Pro-L-Met) .l 4 8 1 5 oslizul 3 40
Nocardiopsis sp. 03N67 4.8 3l ot li> S 5
O s JU sl sladshe ade 55 5TAS S gl

human umbilical wvein endothelial cells
J)‘.) Jﬁ)l{ otbjw QL&)) DL 4{ MLU’A (HUVECS)

3ledd I s o5 ¢ (102) Thiocoraline A .(YA)
el L & <.l Micromonospora 8 ;5
4 ol W o se G o sladshe alds (62505
SiSes 5 Proudhomme .(AY)ss: . DNA
Gty Olse 4 1y (103)  wusly s ydle (Y0NY)
o 5.5 15wy 2 3550 Ol ks 5 L Vlels

OGS NS wpslin Gla g $5) s S 2p pl xS

LSSl edilis LS 5 Sl wds Sl
ks
;,Ttigu\a\f@\wj;;v\?g}:w;\éwﬂ
S35 B Sl Sl Ay Ol e (il S 5
N B GIV By | VY Y SV d?f e s
b by Slodet 5 @lissm) (glissh
OlS 5 L gladle 5y (Va0 e Ol ys
Syl osmsde Ceols &S Sl ol
o (glaeS 5u T (K )Llos o)1 8 a5 p2uST
5 Ol s lagyls ol en & g, i5L 08T 1 ol
Jols SLS 5 pl o5 or eslinal ol plgl Oy
WO da JSs S gl a5 oy 5
Sl s 4 & esy baly g 5 LS JSIT sy
G5 A s glad p55 5 2,k s
4,5 Streptomyces barkulensis .(Vf)a@ s
aibie 55 Lol gy 4 aS Los OT i eddlde OlaS
&S 5l Ol andllas ol .l ol (g 5lulir Ol 2 O 8
6ASL ol by els g L-glutaminase o, 37
Shp 3 Llg e 8 Aibe osmshs I sl
Marizomib s 545 ool (AL ails 5,8
Actinomycete Salinispora 48 I edilus
L « o5, Antineoplastics «..ol= i, tropica

033555 JS5 51 6,8 Sl 5 55T 6 o sl

11€o0 bl g 1ag) / JRid § Cunyy 8)93 / OBws)S ¢Siby eole alGilils (ale alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

1P ol disy

(109) .0 wlotm, DU & 5] 5d o Ay
Nocardia sp.ML96- 4> 4,5 ;i intervenolin
a8 (Cl ol o oS 5 53 &SI 4505 ¢S5 51 BBF2
Sbr s Slosl gbdde de o8 S
s (110) Miaolienone .55 55 .OValbs
Sl dilods (aiS” S5 4 & (111) Brartemicin
Brartemicin 1 » osMe .disls j5 5 (50 5 0580l
Nonomuraea strain TP- 48 Lug ods Ay
Artemisia vulgaris L. o8 <&, ;I « A0870
235 $3) Sis S g Cools 3 8 (g5lulir
Al iy e O S (lo g, 87 26-L5 J ol

Saccachropyrone .S ; b wis Cools
Sl 4 Ol 3 o yailes Gl glad s e (112)
&S s 5T S (113) Daunomycin L(F+)oulodm
N. roseola «,8 Lw g & Lib o S wds Il L
Sl £ s A)sss o A5 Strain Aol08
S S ST ST Hsngs 5 O ks DS 5
3G Fdl OUS 5 o il uomen as e DL )
(oS 5 5 o 2kaS (LT Sl el e O ks
dbo i (b a0l etiS a5 e S 5 Jos pdlSe

o dd 4o ¥ o jleds J g 5 ¢

2Rl sls ol o eks el Shp ol oy S
5 KIS (ol S ls Cool b slagls sl orelie
salinipyrone .uS" J (AF)s ia3 8 L 53 o s
Salinispora pacifica ¢, .57 51 «° (104) A
oS o s el e Sl 51 CNS-237
635 OT (S 5 st Cools i3 S (5Ll ol,T
S 08 b sls Jshe SLsI HCT-116 o5,
¢S (105)  Pradimicin-IRD  .(Af)Clons
$ 8 bug & ol gl bl S ST
S 3l es lu> Amycolatopsis sp. IRD-009
ool S eldds i Gb b S
HCT-116 oo ade <S5 o) 6 K 5 st
MM 200 Joluwes, cuomen 5 05858 (Slosi, S
Olse 4 pomer Sl 318 L
ol oz i1 oleys (o (NCT02018250) 5,1
ST S 56 s vl s 5 (mas oo yos
o SLasg Ol OT Kos 5,8 sylsyl 5 b
5 L LT K 56 5s & wal e ol I 8t
A PP B O P PS ER (Placebo) Lss,ls
Sbeds s Syo Siasn s (OY)AEl .

(106- pseudonocardians A-C = wua> LS 5
Pseudonocardia SCSIO 01299 L., «7108)

BOT ouus U g 4igF of ol 4 oS 1Sy bgusS 1 Ol g Ao § (Syg0gie Dl § 31 (S 9 ¥ J9ue

&b o § b

o bowd Sl g5 pb

(87) Thiasporines A (115)

Thiazole Actinomycetospora
chlora SNC-032

(88) Nonocarbolines D (116)

B-Carboline

Actinobacterium,
Nonomuraea sp.
1808210CR

(89) Saccharothrixone D Polyketide  Saccharothrix sp. 10-10
(117)
(90) Lagumycin B, Pimarane Diterpene Micromonospora sp.

Dehydrorabelomycin,
Phenanthroviridone,
WS-5995 A (118-121)

and Angucyclines

Koo bl g 1ag) / Jld § Cunyy 8)93 / OBWs)S ¢ Sib)y eole alGilils (ol alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

w3l 5o 5)3S0 giaisl 1P

(91) Isomethoxyneihumicin Lactam-lactim  Nocardiopsis alba KM6-
(122-124) tautomers 1
(92) Paulomycin G (125,126) Not Available Micromonospora
matsumotoense
M-412
(93) Nocazine F, G Diketopiperazine Nocardiopsis sp. YIM
(127,128) M13066
(94) Saccharothriolides D Macrolides Actinomycete,
(129) Saccharothrix sp. A1506
(60) nonomuric acid, 3- Not Available Actinomycete
hydroxy Nonomuraea
deoxydaunorubicinol rhodomycinica NR4-
aglycone, [e- ASCO7T
rhodomycinone (130-
132)
(95) Amycolamycins A (133)  Enediyne polyketide Actinomycete
Amycolatopsis sp. HCa4
(96)  Nocapyrones (134-139) a-Pyrone Nocardiopsis sp. YIM
M13066
it o o}—?H CHy CHs N*(N%NHLLNH((ND
o~ o oooo $¢¢ﬁﬂH TA |
oo OH O *d CHZCH3 N QI\:HNJ\&NHAN]ENJO
OH oH 104 OH T

O OH

OCH;0 OH

Ol 12

o o C()r\l(»)-«H M WHZ o
!
o

Cs

OH O OH
19

o
Cs Op

127 R,=H, R,=OH S
128 R,=CHj, R,=OH 126

é

HSCO

OHO

SO R

O OH

OH O
111

OCH,4

o oH>
o
‘ 0o o OHC( )>©OH H,OH N‘
seoe:" Poopd o 7 &
6 oﬁﬂ/
OH
ns Nz o

103

107 R=CHj, 108
R=CH,CH,

OH O CH; OH Oy ocH3
H3CO
O‘ 3 Q@ﬁYCH%H
© 118

COOH

124

0 oHO5OCHs

OCHy OH OH
131 R,=CH;, R,=OH
132 R=R,=H

123 122

%ﬁéﬁéi

137

Slet” S bt 1 (19098 e 9 Ol o Olus” § jsLu F s

11€o0 bl g 1ag) / JRid § Cunyy 8)93 / OBws)S ¢Siby eole alGilils (ale alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

1P (alyes disy

Sls sl i, glelis alsl gl 1y e anlas oyl
Sl atle oalp L slagls S LT ,8
S5 it ol 5 & 1 s e 5T
dox Gl ga)ls dide 5 Ld> SLS 5 Wy Uy
S5 e Jalse 5 sl Jele s S Jul s
s gy Lla § 15 ar g5 5590 el (o 0 S
45l i ple il 5 (2iS Hokie 4 i
SIS Gés Cale Jals &S syl sy o S
G e s bl e S gLkt il
S gba g Sl phm L) de) (sene b galiS
Sl p Q) Clos S ol 3 1) bl pad 2287 L5
4 Jseme b 5SS cat il L;ua&);sa?ugﬂ;
S8 i (sl g (3L 53 3131 4 LS & s e LS
5 b SagmSt g5 e S8
Sy50 3 Gt (gl sl G amels L(Ve0)ss §
br A s SIS sl STasT g3
D3y s 53 M 4 0SUE Glagien ST
23 Sy remen 5 bl Gl b S,
O N)ls sy SSlysilm 5 S5 bl
5 iy LSS L5 L Glas S anS S
b YV ams Sllis gl 1y GlosWl G Cus
S e S Slag,STL T S o oal 3 L
Lo 4 pslae 0S5 e S ST 5 Gl o
wlelbs el IS by, il sl
ISl Jomily a5 5> Ol (sl ST s8]
Al Lde Jsame s plad sy G e dhwyy LOT
oS gmriin s B gl a5 4 sy 52y
SF o 53 S sbld iy (VY ) sl SLL
5 Slilen bl 5 B ba, aams 5 Ky
Gk Fes 5l S0 e
S 53 o3 (BGC) biosynthetic gene clusters
055 0303 Ysans &5 035 45l lacd gl Ay 5o

AJAJ‘}S'U’.& g;..:SJ;léxp LSUML;;)J (u\:}.&uﬁ Ls.x.fa})f

Structure—Activity Relationship s Sle 5 ,tsle da,

T e dls LS 5 (SAR)
il LS 5 s Sas 5 jlstle o bl Cslil
4 S o Wl G B gy arwg b 5o
05,5 alox 5l Caliee oo (glaes & 552y S5 osle
5 039 O3 sl g ST lae s ¢ JouS s poken
P SIS sl i sl O3S
NPsmiels olml Cap LSS sl
Olge 4 A8 DLS 5 Jte ol a5 00 OT 3 (g sline
il s a5 Wad e am s SIS 3T Jled al se
s Sles 53 Gis S JeSade glaes S
ol Sl bl GLS 5 s Ll SluST 5T
semy AVl oLty Obw 5 ol e )
SLS 5 53 Jopm atl der 5l b ile laey 8
(s Casls sbul Coge Jb g
AW f o Sbmds 5 GlEls (s, Sads
Ll oS5 (Yeve) uLKa 5 Chenggian Pan
ClaS St
oo BLLl ey s b s oilld= Amycolatopsis sp
5 Pl il 3 s ciles S sdalin 3 Shes 5 sl
Lpsd 6 8 S5 ol sl 5o s Sl
e (Hlge ool o ge il on 58 g Jold (6 5l
e S CaiS (AN AL o Olasl )3 G055 Glad sk
P Ll ph s 4 Ll S5 e 2550 S S
o S sl sl G ge 3 pamte (Sl 5 Al
ol Sl il e ey (Side SIS Gl & el

esd LS 5 g s ol sladb Cy

Thioamycolamides

oslaul >, 40 Labkbjw Oleys s .UJ\)S@ 9 adls

LS5

11€o0 bl g 1ag) / JRid § Cunyy 8)93 / OBws)S ¢Siby eole alGilils (ale alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

w3l sl (5)150 gia3s)  1piC

ge w3 OT G hily 5 ags,sSTh T
Fo Sl e Sl el b OS5 e (S5
o d 5 S el WOT 1 3t
SLS 5 el e Ol 4 SlaS lags, BT s
Slg)ls anwg 5 A5 50 1) e B (Fudle
CIAFN s 5 (S a3 o o T Jud (gl
5 SUpke gla o 5 420 5sb (NS o )
5 Sl silsn saesls Sl eslimul 5 e )l o
3 8 Olies (511 ain) 03 g05 o2l Lol S gi5kin
ol L bl e b 0T LIS ol bl 4 S
015 g0 bl BB (slapis 3158 0 b ool ol o
2 b STiST ) 5 S s Ll LSS g 5T
Ol ol 33 &5 o9 SKn 0lisS (Gl slin | abilie
one- 5!l (NY)s S (aiS (Ll H5gb = s
L 4 s ¢) (OSMAC) strain-many-compounds
LS 5 aiS Jlasl (05 oSl ol jon 4 (sdaze LS 5
PBLooske 4 WlFee 5 e B 1 L
ol sbodpbe Wy Gl hdr SSglead
35 s gn dlo o LLOY)5,8 515 oslinal 350 o9 e
4 o bRl Glapsy aiS 4 L e Glagyls g
oy 4 DSl S e Olge

213 b ST pnsT

EILSECE R o)
jC)LE:.E:J tj’::u C;le:u): “‘Q/\,VY\ a)uchb ui‘
j@)%}aﬁ@awu;&ﬂr%a&ﬁbé))w

A ]

Deh e s gl ple b bl Glaa e i
s (PKS) Polyketide Synthases k. 45" L

(NRPS) Non-ribosomal .35 s, Slmwdzy
(b s 5l Jel- Peptide Synthetase
SIS fids s Sents Sl LS
A o A5 ) G e oIS O S e 5 g FAS
i g Sle i o5 fasamycing ¢S oo 5T Jie ol
U o 5257 1 g g S5 1 il gn 35 o e WIS 3
O o Ol s 3l oS bas Sl ekl
Sl S dns (G5 sm 05 Jols BGC pioean
ClB L5 03,8 G jay 1y Slemn s b 5T
O F NS o d S 1, boT Ol dla REINEPS S
S o b 45T Sl (glodiS sl 5,55 55 Ole jen ST
0ki (5 8 50, BGC 3 b 5l o o sk W 5
HARaLT bow s LS 0 Ol Cel
P51 e gt il (slag 8w 101471 V)53 S e
Ll oS o g L ek S5 il
25 31 SRl el SlaS (sla s 25157
Sl b Gl sbcdple Wg SUls (LSTET
5 e ls g3 28 Cab s 1y Sigline (S5 s
SUIRO/S & Sl wblas gy o5 Sads oS 5 Aven
S L osT 4 /N s5d 5 W e o g3 sl 40 OT
CaiS sy ol LA Vsl Gl st
N gamme 3 b, ST 52T 5l eslinal 5 SlaS slad S
0all Oloys 55 idudal 455, LOT 5l ok G2t b
oty 3l oslizal b ol 03,57 oal b Ol 1w pl
OF glpeel 5 Slebu S35 (b b
s eiGtie bV e Ol
b5 g e a (M) 0)sses LS ) g 8L s

&b

11€o0 bl g 1ag) / JRid § Cunyy 8)93 / OBws)S ¢Siby eole alGilils (ale alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

1P (0lys Ay

1.Sharma S, Fulke AB, Chaubey A. Bioprospection of marine actinomycetes: recent
advances, challenges and future perspectives. Acta Sinica. 2019;38(6):1-17.

2.Sundgvist M. Reversibility of antibiotic resistance. Ups J Med Sci. 2014;119(2):142-8.
3.Dadgostar P. Antimicrobial resistance: implications and costs. Infect and drug resis.
2019;12:3903.

4.Deak D, Outterson K, Powers JH, Kesselheim AS. Progress in the fight against multidrug-
resistant bacteria? A review of US Food and Drug Administration—approved antibiotics,
2010-2015. Ann Intern Med. 2016;165(5):363-72.

5.Lee C-R, Cho IH, Jeong BC, Lee SH. Strategies to minimize antibiotic resistance. Int J Env
Res Public Health. 2013;10(9):4274-305.

6.Delbari Y, Mohassel Y, Bahrami Y, Kakaie E, Mostafaie A. A Review on Isolation and
Identification of Endophytic Actinobacteria, Their Chemical Structure, Bioactive
Compounds, and Potential Medical-Pharmaceutical Applications. J of Mazan Med Sci.
2020;30(186):195-217.

7.Rashad FM, Fathy HM, El-Zayat AS, Elghonaimy AM. Isolation and characterization of
multifunctional Streptomyces species with antimicrobial, nematicidal and phytohormone
activities from marine environments in Egypt. Microb Res. 2015;175:34-47.

8.Manivasagan P, Venkatesan J, Sivakumar K, Kim S-K. Pharmaceutically active secondary
metabolites of marine actinobacteria. Microb Res. 2014;169(4):262-78.

9.Barka EA, Vatsa P, Sanchez L, Gaveau-Vaillant N, Jacquard C, Klenk H-P, et al.
Taxonomy, physiology, and natural products of Actinobacteria. Microbiol Mol Biol Rev.
2016;80(1):1-43.

10.Goodfellow M, Nouioui I, Sanderson R, Xie F, Bull AT. Rare taxa and dark microbial
matter: novel bioactive actinobacteria abound in Atacama Desert soils. Antonie Van
Leeuwenhoek. 2018;111(8):1315-32.

11.Cornell CR, Marasini D, Fakhr MK. Molecular characterization of plasmids harbored by
actinomycetes isolated from the great salt plains of oklahoma using PFGE and next generation
whole genome sequencing. Front in microbiol. 2018;9:2282.

12.Kurtboke D. Ecology and habitat distribution of actinobacteria.  Biology and
biotechnology of Actinobacteria: Springer; 2017. p. 123-49.

13.Salwan R, Sharma V. Molecular and biotechnological aspects of secondary metabolites in
actinobacteria. Microbiol Res. 2020;231:126374.

14.Genilloud O. Actinomycetes: still a source of novel antibiotics. Natural prod repo.
2017;34(10):1203-32.

15.Lee L-H, Chan K-G, Stach J, Wellington EM, Goh B-H. The search for biological active
agent (s) from actinobacteria. Front in microbiol. 2018;9:824.

16.Alam M, Jha D. Reviewing Antagonistic Actinomycetes In The Era Of Drug Resistance. J
Of Crit Rev. 2020;7(15):3120-35.

17.de Jesus Sousa JA, Olivares FL. Plant growth promotion by streptomycetes:
ecophysiology, mechanisms and applications. Chemical and Biological Tech in Agri.
2016;3(1):1-12.

18.Takahashi Y, Nakashima T. Actinomycetes, an inexhaustible source of naturally occurring
antibiotics. Antibiotics. 2018;7(2):45.

19.Amin DH, Abdallah NA, Abolmaaty A, Tolba S, Wellington EM. Microbiological and
molecular insights on rare Actinobacteria harboring bioactive prospective. Bulle of Nat Res
Cent. 2020;44(1):1-12.

Koo bl g 1ag) / Jld § Cunyy 8)93 / OBWs)S ¢ Sib)y eole alGilils (ol alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

)0 sl (5350 gu3S) 1Py

20.Bundale S, Singh J, Begde D, Nashikkar N, Upadhyay A. Rare actinobacteria: a potential
source of bioactive polyketides and peptides. J of Microb and Biotech. 2019;35(6):92.
21.Singh R, Dubey AK. Diversity and applications of endophytic actinobacteria of plants in
special and other ecological niches. Front in microbiol. 2018;9:1767.

22.Kalyani BS, Krishna P, Sreenivasulu K. Screening and identification of novel isolate
Streptomyces sp., NLKPB45 from Nellore costal region for its biomedical applications. Saudi
J Biol Sci. 2019;26(7):1655-60.

23.Carro L, Castro JF, Razmilic V, Nouioui I, Pan C, Igual JM, et al. Uncovering the potential
of novel micromonosporae isolated from an extreme hyper-arid Atacama Desert soil. Sci rep.
2019;9(1):1-16.

24.Long Y, Jiang J, Hu X, Zhou J, Hu J, Zhou S. Actinobacterial community in Shuanghe
Cave using culture-dependent and-independent approaches. J of Microb and Biotech.
2019;35(10):153.

25.Srivastava N, Nandi I, Ibeyaima A, Gupta S, Sarethy IP. Microbial diversity of a
Himalayan forest and characterization of rare actinomycetes for antimicrobial compounds.
Biotech. 2019;9(1):27.

26.Stincone P, Brandelli A. Marine bacteria as source of antimicrobial compounds. Crit Rev
Biotechnol. 2020;40(3):306-19.

27.lbeyaima A, Dwivedi AK, Saini N, Gupta S, Sarethy IP. Saccharothrix sp. TD-093 from
the Thar Desert, India: metabolite fingerprinting of antimicrobial compounds and in silico
analysis. Curr Microbiol. 2017;74(3):334-43.

28.Soldatou S, Eldjarn GH, Ramsay A, Van Der Hooft JJ, Hughes AH, Rogers S, et al.
Comparative metabologenomics analysis of polar actinomycetes. Mar Drugs. 2021;19(2):103.
29.Dhakal D, Pokhrel AR, Shrestha B, Sohng JK. Marine rare actinobacteria: isolation,
characterization, and strategies for harnessing bioactive compounds. Front in microbiol.
2017;8:1106.

30.Azman A-S, Othman I, S Velu S, Chan K-G, Lee L-H. Mangrove rare actinobacteria:
taxonomy, natural compound, and discovery of bioactivity. Front in microbiol. 2015;6:856.
31.Subramani R, Sipkema D. Marine rare actinomycetes: a promising source of structurally
diverse and unique novel natural products. Mar Drugs. 2019;17(5):249.

32.Tanvir R, Sajid I, Hasnain S, Kulik A, Grond S. Rare actinomycetes Nocardia caishijiensis
and Pseudonocardia carboxydivorans as endophytes, their bioactivity and metabolites
evaluation. Microbiol Res. 2016;185:22-35.

33.Acquah KS, Beukes DR, Warner DF, Meyers PR, Sunassee SN, Maglangit F, et al. Novel
South African Rare Actinomycete Kribbella speibonae Strain SK5: A Prolific Producer of
Hydroxamate Siderophores Including New Dehydroxylated Congeners. Molecules.
2020;25(13):2979.

34.Hu J, Han C, Yu B, Zhao J, Guo X, Shen Y, et al. Actinomadura harenae sp. nov., a novel
actinomycete isolated from sea sand in Sanya. Int J Syst Evol Microbiol. 2020;70(2):766-72.
35.Mohammadipanah F, Momenilandi M. Potential of rare actinomycetes in the production of
metabolites against multiple oxidant agents. Pharm Biol. 2018;56(1):51-9.

36.Rangseekaew P, Pathom-Aree W. Cave actinobacteria as producers of bioactive
metabolites. Front in microbiol. 2019;10:387.

37.Ghosh S, Kuisiene N, Cheeptham N. The cave microbiome as a source for drug discovery:
reality or pipe dream? Biochem Pharma. 2017;134:18-34.

38.Niyomvong N, Pathom-Aree W, Thamchaipenet A, Duangmal K. Actinomycetes from
tropical limestone caves. Chiang Mai J Sci. 2012;39(3):373-88.

11€o0 bl g 1ag) / JRid § Cunyy 8)93 / OBws)S ¢Siby eole alGilils (ale alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

1PV ol disy

39.Lu S, Nishimura S, Hirai G, Ito M, Kawahara T, Izumikawa M, et al. Saccharothriolides
A-C, novel phenyl-substituted 10-membered macrolides isolated from a rare actinomycete
Saccharothrix sp. Chem Comm. 2015;51(38):8074-7.

40.Babadi ZK, Sudarman E, Ebrahimipour GH, Primahana G, Stadler M, Wink J. Structurally
diverse metabolites from the rare actinobacterium Saccharothrix xinjiangensis. The J of
antibio. 2020;73(1):48-55.

41.Shivlata L, Tulasi S. Thermophilic and alkaliphilic Actinobacteria: biology and potential
applications. Front in microbiol. 2015;6:1014.

42.Nimaichand S, Devi AM, Tamreihao K, Ningthoujam DS, Li W-J. Actinobacterial
diversity in limestone deposit sites in Hundung, Manipur (India) and their antimicrobial
activities. Front in Microbiol. 2015;6:413.

43.Yamini V, Ghosh S. Stereoselective synthesis of fully functionalized acyclic core of
Tianchimycin A. Organic Chem. 2017(pa v):301-13.

44 Sadaka C, Ellsworth E, Hansen PR, Ewin R, Damborg P, Watts JL. Review on
abyssomicins: Inhibitors of the chorismate pathway and folate biosynthesis. Molecules.
2018;23(6):1371.

45.Zhang L, Zhang J, Ren B, Lu W, Hou C, Wang J, et al. Characterization of anti-BCG benz
[a] anthraquinones and new siderophores from a Xinjiang desert—isolated rare actinomycete
Nocardia sp. XJ31. Appl Microbiol Biotechnol. 2020;104(19):8267-78.

46.Ye X, Anjum K, Song T, Wang W, Yu S, Huang H, et al. A new curvularin glycoside and
its cytotoxic and antibacterial analogues from marine actinomycete Pseudonocardia sp. HS7.
Nat Prod Res. 2016;30(10):1156-61.

47.Awolusi OO, Ademakinwa AN, Ojo A, Erasmus M, Bux F, Agunbiade MO. Marine
Actinobacteria Bioflocculant: A Storehouse of Unique Biotechnological Resources for
Wastewater Treatment and Other Applications. Appl Sci. 2020;10(21):7671.

48.Jensen PR, Moore BS, Fenical W. The marine actinomycete genus Salinispora: a model
organism for secondary metabolite discovery. Natural pro rep. 2015;32(5):738-51.

49.Yang C, Huang C, Zhang W, Zhu Y, Zhang C. Heterologous expression of fluostatin gene
cluster leads to a bioactive heterodimer. Organic letters. 2015;17(21):5324-7.

50.Khalil zZG, Salim AA, Vuong D, Crombie A, Lacey E, Blumenthal A, et al.
Amycolatopsins A-C: Antimycobacterial glycosylated polyketide macrolides from the
Australian soil Amycolatopsis sp. MST-108494. The J of antibio. 2017;70(12):1097-103.
51.Xie Q-y, Bao X-d, Ma Q-y, Kong F-d, Zhou M-I, Yan B, et al. Verrucosispora
rhizosphaerae sp. nov., isolated from mangrove rhizosphere soil. Antonie Van Leeuwenhoek.
2018;111(1):125-33.

52.Ding T, Yang L-J, Zhang W-D, Shen Y-H. The secondary metabolites of rare
actinomycetes: chemistry and bioactivity. RSC advances. 2019;9(38):21964-88.

53.Choi J-H, Cha J-H, Bae J-W, Cho J-C, Chun J, Im W-T, et al. Report on 31 unrecorded
bacterial species in Korea that belong to the phylum Actinobacteria. J of Spec Res.
2016;5(1):1-13.

54.Leutou AS, Yang I, Kang H, Seo EK, Nam S-J, Fenical W. Nocarimidazoles A and B from
a marine-derived actinomycete of the genus Nocardiopsis. J Nat Prod. 2015;78(11):2846-9.
55.Kim J, Shin D, Kim S-H, Park W, Shin Y, Kim WK, et al. Borrelidins C-E: New
Antibacterial Macrolides from a Saltern-Derived Halophilic Nocardiopsis sp. Mar Drugs.
2017;15(6):166.

Koo bl g 1ag) / Jld § Cunyy 8)93 / OBWs)S ¢ Sib)y eole alGilils (ol alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

b Lo Y350 gisiS1  1PA

56.Zhanga X-M, Zhanga D-F, Li W-J, Lu C-H. Pseudonocardides A-G, New c-
Butyrolactones from Marine-derived Pseudonocardia sp. YIM M13669. Helv Chim Acta.
2016;99:191-6.

57.Shin B, Kim B-Y, Cho E, Oh K-B, Shin J, Goodfellow M, et al. Actinomadurol, an
antibacterial norditerpenoid from a rare actinomycete, Actinomadura sp. KC 191. J Nat Prod.
2016;79(7):1886-90.

58.Siddharth S. Isolation and characterization of bioactive compounds with antibacterial,
antioxidant and enzyme inhibitory activities from marine-derived rare actinobacteria,
Nocardiopsis sp. SCA21. Microb Pathog. 2019;137:103775.

59.Son S, Hong Y-S, Futamura Y, Jang M, Lee JK, Heo KT, et al. Catenulisporolides,
glycosylated triene macrolides from the chemically underexploited actinomycete
Catenulispora species. Organic letters. 2018;20(22):7234-8.

60.Supong K, Sripreechasak P, Phongsopitanun W, Tanasupawat S, Danwisetkanjana K,
Bunbamrung N, et al. Antimicrobial substances from the rare actinomycete Nonomuraea
rhodomycinica NR4-ASCO7T. Nat Prod Res. 2019;33(16):2285-91.

61.Zhang X, He H, Ma R, Ji Z, Wei Q, Dai H, et al. Madurastatin B3, a rare aziridine
derivative from actinomycete Nocardiopsis sp. LS150010 with potent anti-tuberculosis
activity. J Ind Microbiol Biotechnol. 2017;44(4-5):589-94.

62.Indupalli M, Muvva V, Mangamuri U, Munaganti RK, Naragani K. Bioactive compounds
from mangrove derived rare actinobacterium Saccharomonospora oceani VJDS-3. 3 Biotech.
2018;8(2):103.

63.Brafia AF, Sarmiento-Vizcaino A, Pérez-Victoria I, Otero L, Fernandez J, Palacios JJ, et
al. Branimycins B and C, antibiotics produced by the abyssal actinobacterium
Pseudonocardia carboxydivorans M-227. J Nat Prod. 2017;80(2):569-73.

64.Anjum K, Abbas SQ, Shah SA, Akhter N, Batool S, ul Hassan SS. Erratum to “Marine
Sponges as a Drug Treasure”’[Biomol. Ther. 24 (2016) 347-362]. Biomol Ther (Seoul).
2016;24(5):559.

65.Nami S, Mohammadi R, Vakili M, Khezripour K, Mirzaei H, Morovati H. Fungal
vaccines, mechanism of actions and immunology: a comprehensive review. Bio Pharmac.
2019;109:333-44.

66.Lacret R, Oves-Costales D, Gomez C, Diaz C, de la Cruz M, Pérez-Victoria I, et al. New
ikarugamycin derivatives with antifungal and antibacterial properties from Streptomyces
zhaozhouensis. Mar Drugs. 2015;13(1):128-40.

67.Chen Z-F, Ying G-G. Occurrence, fate and ecological risk of five typical azole fungicides
as therapeutic and personal care products in the environment: A review. Environ Int.
2015;84:142-53.

68.ul Hassan SS, Anjum K, Abbas SQ, Akhter N, Shagufta BI, Shah SAA, et al. Emerging
biopharmaceuticals from marine actinobacteria. Enviro Toxi Pharmacol. 2017;49:34-47.
69.Djinni I, Defant A, Kecha M, Mancini I. Actinobacteria derived from Algerian ecosystems
as a prominent source of antimicrobial molecules. Antibiotics. 2019;8(4):172.
70.Beemelmanns C, Ramadhar TR, Kim KH, Klassen JL, Cao S, Wyche TP, et al.
Macrotermycins A-D, glycosylated macrolactams from a termite-associated Amycolatopsis
sp. M39. Organic letters. 2017;19(5):1000-3.

71.Merrouche R, Yekkour A, Coppel Y, Bouras N, Lamari L, Zitouni A, et al. Effective
biosynthesis of benzoyl-pyrrothine dithiolopyrrolone antibiotic by cinnamic acid-precursor
addition in culture of Saccharothrix algeriensis NRRL B-24137. Lett Appl Microbiol.
2019;68(2):165-72.

11€o0 bl g 1ag) / JRid § Cunyy 8)93 / OBws)S ¢Siby eole alGilils (ale alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

19 (ol dlsy

72.Rabia-Boukhalfa YH, Eveno Y, Karama S, Selama O, Lauga B, Duran R, et al. Isolation,
purification and chemical characterization of a new angucyclinone compound produced by a
new halotolerant Nocardiopsis sp. HR-4 strain. J of Microbiol and Biotech. 2017;33(6):126.
73.Lahoum A, Sabaou N, Bijani C, Bouras N, Pont F, Snini SP, et al. Antimicrobial activities
of novel bipyridine compounds produced by a new strain of Saccharothrix isolated from
Saharan soil. Saudi pharmaceu j. 2019;27(1):56-65.

74.Nathan J, Kannan RR. Antiangiogenic molecules from marine actinomycetes and the
importance of using zebrafish model in cancer research. Heliyon. 2020;6(12):e05662.

75.Thi QV, Tran VH, Mai HDT, Le CV, Hong MLT, Murphy BT, et al. Secondary
metabolites from an actinomycete from Vietnam's East Sea. Nat Prod Commun.
2016;11(3):1934578X1601100320.

76.Lou Z, Sun Y, Rao Z. Current progress in antiviral strategies. Trends Pharmacol Sci.
2014;35(2):86-102.

77.Kim H, Kim S, Kim M, Lee C, Yang I, Nam S-J. Bioactive natural products from the
genus Salinospora: a review. Arch Pharm Res. 2020:1-29.

78.Tovar Acero C, Negrete Pefiata J, Gonzalez C, Leon C, Ortiz M, Chacon Pacheco J, et al.
New scenarios of Chagas disease transmission in northern Colombia. J of parasitol res.
2017;2017.

79.Chua LK, Lim CL, Ling APK, Chye SM, Koh RY. Anticancer potential of Syzygium
species: a review. Plant Foods Hum Nutr. 2019;74(1):18-27.

80.M M, Madeha A, Alsinyl N, M M, AbuRasl, D S, et al. Antitumor L-Glutaminase
Production by Rare Actinomycetes Obtained from Marine Water Using Submerged
Fermentation. 2020;Vol 13 (3).

81.Pereira RB, Evdokimov NM, Lefranc F, Valentdo P, Kornienko A, Pereira DM, et al.
Marine-derived anticancer agents: Clinical benefits, innovative mechanisms, and new targets.
Mar Drugs. 2019;17(6):329.

82.Newman DJ, Cragg GM. Drugs and drug candidates from marine sources: An assessment
of the current “state of play”. Planta Med. 2016;82(09/10):775-89.

83.Vippila MR, Ly PK, Cuny GD. Synthesis and antiproliferative activity evaluation of the
disulfide-containing cyclic peptide thiochondrilline C and derivatives. J Nat Prod.
2015;78(10):2398-404.

84.ul Hassan SS, Shaikh AL. Marine actinobacteria as a drug treasure house. Biomed
Pharmaco. 2017;87:46-57.

85.Jiang Y-L, Miyanaga S, Han X-Z, Tang L-Q, lgarashi Y, Saiki I, et al. Synthesis and
structure—activity relationships studies of brartemicin analogs as anti-invasive agents. The J of
antibio. 2013;66(9):531-7.

86.Sungthong R, Nakaew N. The genus Nonomuraea: a review of a rare actinomycete taxon
for novel metabolites. J Basic Microbiol. 2015;55(5):554-65.

87.Fu P, MacMillan JB. Thiasporines A-C, thiazine and thiazole derivatives from a marine-
derived Actinomycetospora chlora. J Nat Prod. 2015;78(3):548-51.

88.Primahana G, Risdian C, Mozef T, Sudarman E, Kéck M, Wink J, et al. Nonocarbolines
A-E, B-Carboline Antibiotics Produced by the Rare Actinobacterium Nonomuraea sp. from
Indonesia. Antibiotic. 2020;9(3):126.

89.Gan M, Liu B, Tan Y, Wang Q, Zhou H, He H, et al. Saccharothrixones A-D,
tetracenomycin-type polyketides from the marine-derived actinomycete Saccharothrix sp. 10-
10. J Nat Prod. 2015;78(9):2260-5.

Koo bl g 1ag) / Jld § Cunyy 8)93 / OBWs)S ¢ Sib)y eole alGilils (ol alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

)0 sl (5)350 giu3Sl  \We

90.Mullowney MW, O hAinmhire E, Tanouye U, Burdette JE, Pham VC, Murphy BT. A
Pimarane Diterpene and Cytotoxic Angucyclines from a Marine-Derived Micromonospora sp.
in Vietnam’s East Sea. Mar Drugs. 2015;13(9):5815-27.

91.Fukuda T, Takahashi M, Nagai K, Harunari E, Imada C, Tomoda H.
Isomethoxyneihumicin, a new cytotoxic agent produced by marine Nocardiopsis alba KM6-1.
The J antibiotic. 2017;70(5):590-4.

92.Sarmiento-Vizcaino A, Brafia AF, Pérez-Victoria |, Martin J, De Pedro N, Cruz MDI, et al.
Paulomycin G, a new natural product with cytotoxic activity against tumor cell lines produced
by deep-sea sediment derived Micromonospora matsumotoense M-412 from the Avilés
Canyon in the Cantabrian Sea. Mar Drugs. 2017;15(9):271.

93.Sun M, Chen X, Li W, Lu C, Shen Y. New diketopiperazine derivatives with cytotoxicity
from Nocardiopsis sp. YIM M13066. The J of antibiotic. 2017;70(6):795-7.

94.Lu S, Nishimura S, Ito M, Tsuchida T, Kakeya H. Isolation and structure elucidation of
cytotoxic saccharothriolides D to F from a rare actinomycete Saccharothrix sp. and their
structure—activity relationship. J Nat Prod. 2016;79(7):1891-5.

95.Ma SY, Xiao YS, Zhang B, Shao FL, Guo ZK, Zhang JJ, et al. Amycolamycins A and B,
two enediyne-derived compounds from a locust-associated actinomycete. Organic letters.
2017;19(22):6208-11.

96.Zhang X-M, Sun M-W, Shi H, Lu C-H. a-pyrone derivatives from a marine actinomycete
Nocardiopsis sp. YIM M13066. Nat Prod Res. 2017;31(19):2245-9.

97.Akhtar J, Khan AA, Ali Z, Haider R, Yar MS. Structure-activity relationship (SAR) study
and design strategies of nitrogen-containing heterocyclic moieties for their anticancer
activities. Eur J Med Chem. 2017;125:143-809.

98.Pan C, Kuranaga T, Liu C, Lu S, Shinzato N, Kakeya H. Thioamycolamides A—E, Sulfur-
Containing Cycliclipopeptides Produced by the Rare Actinomycete Amycolatopsis sp. Organic
Letters. 2020;22(8):3014-7.

99.Naman CB, Leber CA, Gerwick WH. Modern natural products drug discovery and its
relevance to biodiversity conservation. Microbial resour: Elsevier; 2017. p. 103-20.
100.Buedenbender L, Carroll AR, Ekins M, Kurtboke DI. Taxonomic and metabolite
diversity of actinomycetes associated with three Australian ascidians. Diversity. 2017;9(4):53.
101.Niu G. Genomics-driven natural product discovery in actinomycetes. Trends Biotechnol.
2018;36(3):238-41.

102.Law JW-F, Pusparajah P, Ab Mutalib N-S, Wong SH, Goh B-H, Lee L-H. A review on
mangrove actinobacterial diversity: The roles of streptomyces and novel species discovery.
Progress In Microb & Molecul Biolo. 2019;2(1).

103.Huo C, Zheng Z, Xu Y, Ding Y, Zheng H, Mu Y, et al. Naphthacemycins from a
Streptomyces sp. as protein-tyrosine phosphatase inhibitors. J Nat Prod. 2020;83(5):1394-9.
104.Lee N, Hwang S, Kim J, Cho S, Palsson B, Cho B-K. Mini review: genome mining
approaches for the identification of secondary metabolite biosynthetic gene clusters in
Streptomyces. Struc Biotech J. 2020.

105.Li L, Liu X, Jiang W, Lu Y. Recent advances in synthetic biology approaches to optimize
production of bioactive natural products in actinobacteria. Front in microbiol. 2019;10:2467.
106.Hoshino S, Onaka H, Abe I. Activation of silent biosynthetic pathways and discovery of
novel secondary metabolites in actinomycetes by co-culture with mycolic acid-containing
bacteria. J Ind Microbiol Biotechnol. 2019;46(3-4):363-74.

107.Liu C, Kakeya H. Cryptic Chemical Communication: Secondary Metabolic Responses
Revealed by Microbial Co-culture. Chemist—An Asian J. 2020;15(3):327-37.

11€o0 bl g 1ag) / JRid § Cunyy 8)93 / OBws)S ¢Siby eole alGilils (ale alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html

[ Downloaded from siku.muk.ac.ir on 2024-04-28 |

[ DOI: 10.52547/5ku.26.7.108 ]

10 ol dlsy

108.0mran R, Kadhem MF. Production, purification, and characterization of bioactive
metabolites produced from rare actinobacteria Pseudonocardia alni. Asian J Pharm Clin Res.
2016;9(3):1.

109.Tiwari K, Gupta RK. Rare actinomycetes: a potential storehouse for novel antibiotics.
Crit Rev Biotechnol. 2012;32(2):108-32.

110.Saeed AF, Su J, Ouyang S. Marine-derived drugs: Recent advances in cancer therapy and
immune signaling. Biomed Pharmacother. 2021;134:111091.

111.Azman A-S, Othman I, Fang C-M, Chan K-G, Goh B-H, Lee L-H. Antibacterial,
anticancer and neuroprotective activities of rare Actinobacteria from mangrove forest soils.
Indian J Microbiol. 2017;57(2):177-87.

112 Jose PA, Maharshi A, Jha B. Actinobacteria in natural products research: progress and
prospects. Microbiol Res. 2021:126708.

Koo bl g 1ag) / Jld § Cunyy 8)93 / OBWs)S ¢ Sib)y eole alGilils (ol alas


http://dx.doi.org/10.52547/sjku.26.7.108
http://sjku.muk.ac.ir/article-1-6492-fa.html
http://www.tcpdf.org

