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20 AW A, B AR O i B M R
(Kibdelosporangium aridum)® ., iZJ& KT 24>
AT Mo, MRBR L R R AR S5 ER
%, BAZRAEYHoife, Hrbims A H ek
SR AT DA™ AR G5 R s i U AR A 4, Ak
FHiEF aridicins Ml kibdelins 557, 1% Mtk
b HAG H W SR #LIR (polylactide, PLA)YIIRE,
WML K. aridum RE% 50 2B = 70 F it/ PLA,
AT LA RO F S RIS P b e,
[l , %JE wE — KL A, RA R
R ARGE . I, SRR W bR A 7 A A
TS AR B ), TSI R . FR
S5 75 e Ak L5548 5 2 ST B BOR B BEFE FIOT K
WA . A SO AR R JE 1 02652 . ARy
Aii o BN AL B AW T e R EAT 1 253k, FFRE
RFLIE IR IRAMTEIAT TS

1 W EEE & L XA R IR

1.1 IR )E MR 5 5 KR

1986 4, Shearer 5 7E X 43R PR H I 1 26
P T A R R R R R R, SEE R R
RN R h ELISCEE (0 V0 8 4 v gk A — R 22 i 2k
P SK & F-AAD-216", i bk HLAT SFE N T 22 53R
2210 Ak, SOAE T 22T A s 00 25 i
0 FHE ARG LS, T A 2R Sl sl i 2 AT
FF(Actinoplanaceae) L F H M ARMRL, {H 24U
WM A R E RIFHRE, 3% N AU L7,
MHRAH R, BF SRR, BTN
liesh, o2z, NFEFOA MWL RE. Wik
SK & F-AAD-216" HAG IV BI4NfEE , RAFFEARL
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actamicro@im.ac.cn

R, T 1 DR R— U R R
(Kibdelosporangium) , & 2 R Ay 3 5% #1461 4

Kibdelosporangium aridum',

ZREWAEWLZ A6, BRI
KEZR ., AN, ARk et H A
TR, RS 2 BE , EAR 20 9-22 um.
FENTH 22K 2 RURHES , VR R E R,
JoOBEE, EERPEEEAN, AR, EEAK
(4 pH YL pH 5-8, A KIRETE 16-36 °C; REMS
I HE FORE B 55 22 Tl oA AL Ry M — Bk 5 RN g A=
K, KB NZE . HETLZHMEkS, HfA K
philippinense #1 K. banguiense H AT fHIRER A ) fE
fEfE =k HoS SURM RA K. phytohabitans™' "',
TR O 20 M RE IR SR A A meso-DAP | IV
RIGAMIRE , AEARCENR ;4 a0 MK et 4 234
FEBTRACARE . R . AIAEE . A HEREE.
AR SR s D F BEZRIR A 7 28 MK-9(Hy),
4 AR A > B MK-8(Hy) . MK-9(Hg) .
MK-10(H4) 55 WEPRIS i 2H 73 = 2 0 B R 5t H i
(PG) AW £ BN (PE) , #53 BR R AL 5 A B A 1ok
AILBE(PT) . R BEAS (PL) A1 AR L H 3 (DPG)
s LR MR W PR A 8N is0-Ciay o i50-Ciag -
anteiso-C 7.9 150-C g0 LA AHIFINENIBR C17.106¢5
P FE R A5 A9 FE 4 DNA (GHC)mol% 5 &
H 64.9%67.3%1011
1.2 HARER KGR

PR ERE T MRERKEFR
(Pseudonocardiaceae), i~ KEFHE 16S rRNA
FIFRREPEAZ T BR A s 46 211(G). 480(U)FI 142:
21C-G)M. BT, iR IRERHESE TR R
K W J& (Pseudonocardia) . # J& £ R W &

(Amycolatopsis) AR R (- < N
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Bz M# " )&
(Saccharopolyspora)=§ 34 Mg, B FKEEN
HAUR o 7EFE TR R IRERH S H PR 16S
rRNA JE ] e 54 i RGT A |, R R s
B A RAE— B — M2 03, IS

(Saccharomonospora) .

2% W & (Actinocrispum) . P Ul 3K K W B
(Labedaea) . i R [ J& (Pseudonocardia) .
22 TR J& (Longimycelium) 35 J& 1) & R BT (K 1), H
1, Tﬂ?@%%ﬂ%'ﬁ 2016 4EEENLIY Actinocrispum
JE Y 16S rRNA K e8I M de i, B TR AE
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Saccharothrixopsis albidus AS4.0403T (AF183956)
Actinosynnema mirum DSM 43827" (X84447)

Lechevalieria flavea NRRL B-16131T (AF114808)

Lentzea albida IFO 161027 (AB006176)

Actinorectispora indica DSM 45410T (NR 148608)
Umezawaea tangerina MK27-91F2" (AB020031)
Saccharothrix violaceirubra NBRC 102064 (AB284261)
Alloactinosynnema album 03-9939T (EU438907)
Actinokineosporafastidiosa IMSNU20054T (AJ400710)
Allokutzneria albata DSM 441497 (AJ512462)

Crossiella equi NRRL B-24104T (NR025088)

Kutzneria viridogrisea JCM3282" (KVUS58530)

45

Streptoalloteichus hindustanus TFO 151157 (D85497)
E Goodfellowiella coeruleoviolacea NRRL B-24058" (DQ093349)

Actinoalloteichus nanshanensis NEAU119™ (GQ926935)
Thermotunica guangxiensis AG2-7" (JX847499)

100 Actinomycetospora cinnamomea 1Y07-53T (AB514520)
Actinostreptospora chlangmalenszs YIMO0006" (AM398646)
Pseudonocardia cypriaca KT2142" (HQ157191)
Longimycelium tulufanense TRM 46004™ (HQ229000)
Labedaearhizosphaerae RS-49" (FM998036)

91 Actinocrispum wychmicini DSM 459347 (AB738044)
52 Kibdelosporangium kanagawaense K08-0175" (LC169780)

91 Kibdelosporangium rhizosphaerae K10-0543T (LC169781)

100 - Kibdelosporangium rhizovicinum K12-07917 (LC169782)

Kibdelosporangium lantanae XMU 506" (KJ786942)
94 Kibdelosporangium banguiense DSM 46670T (HG326647)
Kibdelosporangium metalli KC 266" (KU992915)
82 Kibdelosporangium phytohabitans KLBMP 1111T (HM153787)
Kibdelosporangium philippinense DSM 44226" (AJ512464)
Kibdelosporangium aridum subsp. largum DSM 44150" (AJ512463)
98 Kibdelosporangium aridum subsp. aridum DSM 43828" (AJ311174)
53 _|:Actmophytocola burenkhanensis MN08-A0203" (AB535095)
Herbihabitans rhizosphaerae DSM 101727" (NR 152029)
Thermocrispum municipale MKD 197 (X79185)
Yuhushiella deserti RA45™ (FI1526746)
Haloechinothrix alba YIM93221" (GQ366705)
Sciscionella marina SCSIO 002317 (EU503139)
49 64 Saccharomonospora cyanea NA-134T (CM001440)
Prauserellarugosa DSM 43194T (AF051342)

Tamaricihabitans halophyticus KLBMP 13567 (1X982738)
79 Amycolatopsis halophila YIM 93223" (F1606836)

r Saccharopolyspora halophila YIM 90500T (DQ923129)

63

48 78

Streptomyces thioluteus LMG 20253" (AJ781360)

||

0.01

& 1.

PEEMENETRIEFRERSERREI 16S rRNA £ E 75189 R LK

Salinifilum aidingensis TRM 46074 (1X193858)

Thermobispora bispora DSM 43833 (NR 074680)

Figure 1.

Neighbour-joining phylogenetic tree based on 16S rRNA gene sequences of the representative members
of the genera of the family Pseudonocardiaceae. Bar, 1% sequence divergence.
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— ST A S b ABTEIRAS A WA ],
Actinocrispum J& WA TE MAUTE FELEH A B BRE
15, WtERG & A R IR % £ i (OH-PE),
BRBWITR & A is0-Cha, 2P I RRFIEA R T HUU4
FRE, W RE)E S A TR 1 52 R
TERY AR R LR 1,

1.3 $UIFEER R KRR & oA

H 1986 4, Shearer 28V K. aridum HFEFh
AU R LK, FEE TR R 5 BRIy
RUEBORBY K E , WALTE i B Al 51 o Rl
MZ RS a3, B HECYIE, eI
T 10 MERAERFI A TFN . K. aridum subsp.

aridum® | K. aridum subsp. largum®" | K.

[2 [13]

philippinense'™ K. phytohabitans"*' K. lantanae'™ |

K. banguiense" K. metallic"” K. rhizosphaerae'™
K. rhizovicinum™' | K. kanagawaense[ls]o Hrr, 1993

- Koji Tomita %5 & PLAYH ' Kibdelosporangium

albatum T 2008 4F % & H W 4 N B )8
Allokutzneria . X e DL K oA AR A 550 Kk 3=
RSB AN AR SR BT, Hodh R R
FEORE, AR WL KRR
YIRRPR 355 . ILAF, K. kanagawaense “MAEHYINA
W, S H LAY, T K phytohabitans JEAR S
5038 TR X 25 AR/ IV A 2 B 3 B 9 A=
ERTR o BEAl, MERRETHE 10-15 m AR TEH |
5 F AR A RO B A3 B9 3 T DA R R R 1 TR
BRZ 2 Folr Rl 15T 16S rRNA JEDH &5 i fHl R 7E
Ve ety R R A AR - A 2% 8 A

2 BHEEEWNHFR

2.1 EHRRY RIS
UL 1 BRI AR REAE ) LR RIS H B | I 1k
MR RIRIG =), I HEZ iz ok s 2l

F1. HAREREREXERENSLEFHE

Table 1. Taxonomy characteristics of the genus Kibdelosporangium and related genera
Characteristic Kibdelosporangium'®  Actinocrispum”  Labedaea!™® Longimycelium!"” Pseudonocardia?
Aerial mycelium + + + + Variable
Sporangium-like structures + - - - -
Whole-cell sugars Ara, Gal, Glu (R}l;i’ (1?::’ Ara, I\G/Ilz:r;, i}::: XC;?I, Rib, Xyl, Gal, Gal, Ara, Gal
Polar lipidsd PE, PI, PME, PE, DPG, DPG, PDE, PG, PI, PE, PC, DPG, PE or PC, PME, PI,
PG, DPG PI, OH-PE PL,L PG, PI, PIM PG, DPG, GlcNu
MK-9(Hy),
Major menaquinone(s) MK-9(H,) MK-9(H,) MK-9(H4) MK-9(Hg), MK-8(H4)
MK-9(H,o)
Major fatty acids antiso-Cis. izzgiz 150-Ciso i50-Cisa, iso-Cie,
is0-Cy4,9, @i-Cy79 , " is0-Cyg,0 is0-Cig,0,2i-C170  Cig0
150-Cig:0 ’
DNA G+C content (mol%) 64.9-67.3 70.3-71.1 64.2 65.0 98.0-79.0

Ara, arabinose; Gal, galactose; Glc, glucose; Glu, glucose; Mad, madurose; Man, mannose; Rha, rhamnose; Rib, ribose; Xyl, xylose.
PE, phophatidylethanolamine; PME, phosphatidyl-N-monomethylethanolamine; OH-PE, hydroxyl-phosphatidylethanolamine; PG,
phosphatidylglycerol; PI, phosphatidylinositol; PIM, phosphatidylinositol mannoside; DPG, diphosphatidylglycerol; PDE,

phosphatidyldimethylethanolamine; PC, phosphatidylcholine; GlcNu, N-acetylglucosamine-containing phospholipids; L, unknown

lipid; PL, unknown phospholipid.

actamicro@im.ac.cn
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ZREAPURE . PUWRE . DUE . ISR IRE
HIRIRY), ARG 2R, EARpRIRE |
RIFNEE . REIZE ., PURIKEFEZ R 2). R
W98 2 FE Aridicins Al Kibdelins 275
B R EBEIICEPUE R R B, X R UA R IR
2 RFAMEEEAT 1. 1993 42\ K. albatum
W H 4 B R RIS N B2 PTAE K Cycloviracins By
I By, XHZRFHTER . B I aet BATREF
AT PERT SR, X B AAE 2008 4E BRI 43 3]
JEZZ IR IR FRTA R o UL 028 TR i TR A TR G Al
Py ok BT 2 M RE RS Y, P
Kibdelosporangium sp. MST-108465 H1 43 #5153 1Y
HL A7 09 38 £ 9 Isokibdelones™ ; I H M
Kibdelosporangium sp. MST-108465 Hif /3 B 153

T EH R AL A Kibdelones A, B, C R,
REGEHIIE . AL, [FIRH R B B P sa G
PERIR IR Y, X Z R A0 FAa s,
TR PTIR AR SR KR IR H AR ZR B it 2 X
+ B oo & B W W MR Kibdelosporangium - sp.
MJ126-NF4 g4 BAHUH: 2 FRFAVER | $U |
B BTG MY Azicemicins®Y, bAh, MARMK L FE
BRI Kibdelosporangium sp. MA7385
fer A AP £ Kibdelomycins, Kibdelomycin
JE S — A FLIE RGBT RN 11 B 4D 5 4 g 1
# , 18 3 ) DNA A fig B F 404 S A g TV /Y9 ATP
B G, TG4 DNA SR, HAT 1R =
PGB P BT A AR B2 s bk R R
PRTEPE TR = W) 2 30 R M L3R 2.

F2. BERERESEAEEREY
Table 2. Bioactive metabolites produced by Kibdelosporangium strains
Structure type Compounds Activities Producing strains References
Glycopeptides Aridicins Antimicrobial K. aridum [7]
Aridicin aglycone Antimicrobial K. aridum [26]
Kibdelins (A, B, C1, Antimicrobial K. aridum [21]
C2,D)
A 80407 (A & B) Antimicrobial K. philippinensis [3]
Decaplanin Antimicrobial K. deccaensis [3]
Macrolides Cycloviracins B1 and Antibacterial K. albatum [27]
B2 (Gram-positive),
antiviral
Polyketides Isokibdelones Anticancer activity Kibdelosporangium sp. [28]
MST-108465
Kibdelones Antibacterial, Kibdelosporangium sp. [29]
nematicidal, antitumor MST-108465
activity
Azicemicins Antibacterial, Kibdelosporangium sp. [30]
anticancer, antiviral MJ126-NF4
activity
Antibiotic Peptides JBIR-78, JBIR-95 Antimicrobial activity Kibdelosporangium sp. [31]
against AK-AAS56
Micrococcus luteus
Novel structure Kibdelomycins Antibacteria Kibdelosporangium sp. [32]
compounds (Gram-positive), type II  MA7385

topoisomerase inhibitor

http://journals.im.ac.cn/actamicrocn
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22 WIABEER K- YRR

RFLFR (Poly lactic acid, PLA)JE T 4E4)n] [ f#
HRIWIERER, DAL RAFPIM RS . WA &
WIRE . TR DL R OBRBE A S R P R e A
A EAARE, HAERREE YRR AR 32 SR R )
VER, (H B TR s W B %A% PLA B3
P /LB Ak, B HISE PLA M B
I8, Z MR TR AR O R I I B Tk
GRS . R, Btk K aridum JCM
7912 TEWR IR B Tk b AR KIS BRAE R A% PLA,
LT RESE R = 75 PLA, HAEHIHL
FER AR BRI TR DY B, R TS
PRAEDI I 5 IR B0 H 45 ™ 8 09« 05 e Gl B A
A AR R IR R E 7 S 7% SRR ER & IR N
JREF A R A R e T, X RS BERS AT HAA R Y R
filtRE ST, TEARNE YR FF 3 A Ak 30 0 He v s o AL
F 5 A Az SR B ORI 5 TR HAT B 1 A
fE>,

2.3 PfEREEAEYRERER

AR, fEAE TR N BB 2L N A T e T
GEUR S BB ST 5 AN 12 M S P7, ARAE
55 %8 B AR T $Ah X () /N AR iR A T %8
1 N A LR T B A K. phytohabitans KLBMP
LLTTT2Y ) Sz R R A AR 0 A R HE A 5 B
HAEAAEREERS -2 1R R (ACC)
BV, R BESTE IC AR R Ak BAE R, T
INIZE AR A P AR A K W g o i 2 B
MIFESCE, HE— 2D UE B T iz A 2 o 5 A (e il 1
FHWA KRR I, HAT ACC i 2 B M T
PRAEF I REARAR 7™ A2 1 085G TR ACC,
o A 300 5 2% A7 T R 0 A P A R A o 5] 2 s 1)
FE, S Y AE R, S m AR TE R A T

actamicro@im.ac.cn

(1 3E B BE S P, AT HE MR K. phytohabitans
KLBMP 11117 Jif B FlE 7 32 08 400 25 i 19 2 ik
B, RITEA T Rete o 0 SR AR K
(Fr R FH ) o T, X FA R AR AR A0 1L A 5%
) B 51 5 1 A 0 EAEBL R AT R B
58, RTREREDA T St FuRss A
BEX,

3 WUREEEWEE LT KB

#E 2018 4= 8 H, GenBank i Genome % {#
FEAN JGI 1Y) Genome Portal 4 ZE L% T 5 #R4U
R RSN A, oo R A R Y&
IR R M RGE R /& K. phytohabitans KLBMP
11117 1 Kibdelosporangium sp. MI126-NF4, A
SIS G Y K. phytohabitans KLBMP 11117 # 4
SERAE . Btk K. phytohabitans KLBMP 11117 5&[H
HIFFIAR R, PR DK 11759770 bp,
4 94~ rRNAs, 73 1~ tRNAs, G+C% % it by 68.4%,
T 10205 A~ F 2 5 D8 DA K OR e f) el 7 3
A, antiSMASH (3.0.4 A% R 2 13 B il i 7~
S 47 AR WEYE AR, s 54
AERZBEAR IR G R (NRPS) L%, 5 TR, 14>
TN 2 AR SR B2 15 B (PR S)ZE AR, 7 4
NRPS/PKS Z&& 5P . [F]IHEEP 4H A 3
TR A KT EOR R . BREUA . ACC i 24
WA AR, AR ETMER M. LT Bl
R S5 K A T 2 TG B DR 00, ) SR B T 32K BT ok 1Y
WA RAZ IRV BE o 5 — k™ A 11 B 3R R 2 37 5t
ZEPi A &K azicemicins B KK Kibdelosporangium
sp. MJ126-NF4 JE K 41 5347 % A7 10999 428 11 G i
LA, 7 4> rRNAs, 63 /> tRNAs, 22 4~ PKS HI
NRPS KKK W& AN %, WGk R
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azicemicin [JZ4EH) & WAL R R JEAH BT %
B, #lEEFEEN R A FE AR =&
IR, HA A 2SS YT RE

4 RZ

ULt 9 i N B — R B BT A W)
1 2B LA AP SR iR BT RS PR A
7 W e B3 T 2 150 5 K BUATR A B F
FE, UWEW TR R A A MR . MR
RIHUAE R BRI WAL, Tz A R I
BN F RN G AE AR DT R ST RE, WA
B REAAE N A WO AR DI RESS, R 1%
J& RARTE LR SRS OR3P S A ) A I ik 55 a5
P RN ST i TR R AR AR KA
e, HRHGE 2R SR bRt s, g
PRI & B IR 5 & BRI B0 I A 7 ) 5 8
IIREMRER . Ik, RAPZ 2RI 2
(073 B RE IR T IE S ARG o A S ) B R B U Hi
A, DL S R TR 0 A B R R
BOTH R E TS kB ik, AR L
BRAE ol — B PR ) 5 A B SR LRI T 40 8, A
ebnT U i SR IR A ROk B R 2
— SO B B RO T I DL, AR T OR
PEROAR MY A BT, AT LAROR R &
PRI o AR B SR A W T R SR AR R A,
SIFTAE AL 16S rRNA JE [ =y 18 HE I P Y4521, FHAR
PEPREERE R BT AR, AT LA iR R
BRIVIT B IEIRAACR

HE IR 20~ F 5 Sk 0000 908 T R TR 2 PP A7 AR
25 NRPS \PKS FIHABZE IR A )5
AUFEN %, LAS—SERFIINRERFEIN o R TAR,
FRATTAT LA FH I 5k P 2 s AR i e o e ke g 5 [

H1Z 48 (genome mining) X AR | FFRIE . HRU
R A AR A A A5 A A AR S
609 L DR AH v i DT BR R DR, IR EE S B
O R AR T o A B S R 4 v
AL BRI GEE DT & 4 B 2292 0 R0 1 R AR 7 40 o
B, B TR, UKEZ
SRR )k y SRS EA R Y ENIUE TR = N O TE PR
PR T R L AR S AR S IIRERY NI &
HIF & 5 R B3 324
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Recent advances on the genus Kibdelosporangium

Youwei Xiong, Jihong Jiang, Sheng Qin’

Key Laboratory for Biotechnology on Medicinal Plants of Jiangsu Province, School of Life Sciences, Jiangsu Normal
University, Xuzhou 221116, Jiangsu Province, China

Abstract: The genus Kibdelosporangium is a classical group of actinomycetes. Since the establishment of this
genus in 1986 by Shearer et al., new strains have been isolated from different habitats by pure culture methods, and
8 species and 2 subspecies have been published. Kibdelosporangium is a rare actinomycete genus and an important
resource for obtaining new secondary metabolites. Based on the function and genome analysis of a newly isolated
strain and the related literature of the genus Kibdelosporangium, we systematically summarize the research
advances of the genus Kibdelosporangium, including the genus establishment, taxonomic characteristics,
distribution of the species, the discovery of active secondary metabolites and other functional applications and
development prospects. This review provides references for the classification and identification of other new
isolates, the discovery of novel secondary metabolites, and the exploitation of functional gene resources from the

genus Kibdelosporangium in the future.
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