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Bacterial diversity in the soil from Kumutag Desert and
screening of actinomycetes with quorum sensing
inhibitory activity

BAI Xiaoyu'”, HE Zixuan®’, LI Xue’, ZHU Jing’, GU Meiying’, TANG Qiyong’,
ZHU Yanlei”', ZHANG Zhidong "*?

1 College of Life Sciences, Xinjiang Normal University, Urumqi 830054, Xinjiang, China
2 Xinjiang Key Laboratory of Special Environmental Microbiology, Institute of Microbiology, Xinjiang Academy of
Agricultural Sciences, Urumgqi 830091, Xinjiang, China
3 College of Life Science and Technology, Xinjiang University, Urumgqi 830046, Xinjiang, China
Abstract: [Background] Quorum sensing inhibitor (QSI), promising alternatives to antibiotics,
can reduce the infectivity and virulence of pathogenic bacteria by interrupting quorum sensing
pathways. Desert soils contain rich actinomycetes, which are an important source for the mining
of QSI. [Objective] To investigate the bacterial diversity in the soil from Kumutag Desert and
screen out the actinomycetes with the quorum sensing inhibitory activity. [Methods] Illumina
NovaSeq high-throughput sequencing was employed to reveal the composition of bacterial
community in the soil of Kumtag Desert, and the culture method to isolate the actinomycetes.
The Chromobacterium violaceum 026 model was used for the screening of the actinomycetes
with quorum sensing inhibitory activity. The functions of the strains screened out were initially
evaluated. [Results] The soil samples harbored 150 genera of bacteria belonging to 96 orders of
23 phyla. The dominant phyla were Proteobacteria (61%) and Actinobacteria (28%). As for
Actinobacteria, the genus with the highest relative abundance was Mycobacterium (87.3%),
followed by Rhodococcus (6.8%) and Cutibacterium (0.9%). A total of 108 isolates were
obtained and identified as actinomycetes belonging to 10 genera of nine families, in which the
dominant genus was Streptomyces (65.76%). Thirteen strains with quorum sensing inhibitory
activity were screened out, including 10 strains of Streptomyces and each one strain of
Nocardiopsis, Bailinhaonella, and Kibdelosporangium. Strain Streptomyces sp. D67 exhibited
broad-spectrum antimicrobial activities. [Conclusion] The bacteria in the soil of Kumutag
Desert have high diversity and contain multiple strains of actinomycetes with quorum sensing
inhibitory activity. Several strains with quorum sensing inhibitory activity demonstrate strong
antimicrobial activity, which provide strain resources for the subsequent development of natural
QSI and antimicrobial agents and lay a theoretical foundation for the development of
biopharmaceuticals and biocontrol.
Keywords: Kumutag Desert; bacterial diversity; quorum sensing inhibitory activity; actinomycetes;
functions
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B AR JB N H11 1] 59 (quorum sensing inhibitor,
QSIYE Ay — i AU 3% 4 4y Joit w3 o0 BEL DB 240 7
AN 38 B | PR AR BN S o e 5 5
G332 Ay RSO T 19 AR Wk, FHA 3L
It Sop A 2PN, 3 BRI
LA P RN 8 7 DR 1™ A L B AT L 7 2 11 T
PERRLZ SR, Rk, IR LS &
S50 Y R A S5 7 410 T T 1 0 o 8 R R o I TR o 4
B, A 20 4 40 448 Weksman 254 A BE
R KR T R R RO PG
PEYI A AR , HETC A YR I8 R SR
YKy 40% LA EDY, HIOIRE S s AT . B
I AN N O & 2 (N R o A

AR, E NS TR PR EE (VD 555 )
H At 2 i LA R A SRR A1 9 e P i e TR
EIRUS, R BT S T RV T
FE, CBCHHICHFE A X 2 — o e T
BEREAAER. mEMEREL2EEL K
T, — g R E L E s X P, (R BT
il , T 5 X AAAAEE KB, #5)
T 5 4 IXAT 8% 5 AR ) B B R RE 8 Ok R
1.6x107 CFU/g, Hr, R 2w KA
BRI S5 A DRI DO PR A BE A VIR v [ g K
W —, LTI ERGEHARM, ARFES,
Wb iR ST, AR Z 50 mm',
PRI , FEARSEAS VB X AETE 5 WA TR 2
PE, IR T IREH R 35 BRI, (HA iz
DX 2k TR 22 A P TR VA R 1, 17 o) T 2 R e O 22
fif A 4

AAHGE DL PEAR TS U0 X A S S Y
##E, FI A Tllumina NovaSeq 38 S0 5 H AR w1
FERTA G RE S AL, FEAI AT RE 3% e A T4k
PR AR, SR Ak A AR 400 ) T e e A
R, AR AER AR BN ARG ERAR, T JRA
KR REREE AT, AR i — 20T & FA)

MR BT, s e R R A= 4)
PR ARG E J5 TR S AR (AR A

1 HE5xZ

1.1 #H#mRERIBEMRMNE

THEREAT 2021 4 7 HRETHIEEAR
PRI S, TEEAHR 20 km OTEREIN, BEFE
5 MHIEZ) 5 km 1R B £ (42°39-42°50'N,
90°34'-90°39'E), F M RAE AR E 100 mx100 m
P SCRAE DI, i LS T R I IS AR
10-15 cm IREEAE S & 1 kg, BB AESIRA G2 A
TN P, BT 4 °CokFsH, IF
TFREAH AL SL DNA BEBUHI MR B .

FRE— 2 it T R S B TR, 105 °C
HET 8 h, RIFREME LIS KE; A pH
HZEFR BRI 1:2.5 KSR g + 3%
pH {H; fFHESRERFIIE LA RS &
FHAGTA LT A 5 e e 3 mT i
PR i SIS AR - A e,

1.2 #8
1.2.1 Ek

SONTE CV026 H H IR R 22 A i
ki EABREM . #g R BEREE
(Pseudomonas aeruginosa) CMCC (B) 10104, 4
B {0, 18] %5 BK 1% (Saphyl ococcus aureus) CMCC (B)
26003 . K% FF i (Escherichia coli) CMCC (B)
44102, {4 &2k (Candida albicans) CMCC (F)
98001 FIEEHS 1 (Alternaria alternata) i 5T $ i
A= MBI DR R AR AR
122 EHFE

& & — 5 (Gauze’s No.l, GA)}% 7 #U7
ISP2 (international streptomyces project No.2)%%
FEHU LB Ki RIS SCER[19]RCH] . B A
Rl ek (/L) : BiAs4H9S 20.0, g 12.0,
pH 7.2-7.4. JEMBEASINES 722 (g/L): PIEMETE

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



FAGE T8 PR AR B AR YD - 30 T 22 PRk B FAT A A A1 il 3 A TR 2 T i 4773

¥ 10.0, BEEZ S 0.3, BREREE 1.0, SAfL4N
0.5, flMREN 1.0, Bfg 12.0, pH 7.2-7.4, 74k
REGR DB IR A (g/L): LFHER By 4.0, HAWH
10.0, Bifg 5.0, JoALER 20.0, pH HER.

1.23 FERFIFLEE

N- C Bt -L- & 22 2 R N IR br
(C6-HSL), JbatdhlE BB R AR
F]; MP FastDNA 50 mL Spin Kit for Soil, “Zf%
= J7 i A B (B ) A BR 2 ¥l 3 TIANamp
Bacteria DNA Kit, KHAERHSE ALE)HBRA
Al o I ZEFEAL A B R A AR A IR
Al MER 1),

THIRIE A, AR SR A PR A
WG ¥EFAE, RS A BR A b B i &
J75 pHit, FEEMRE-CR AR A BR A
BB, Shil iR e s e A PR A | 5 i
P, AR A RAF .

1.3 TiEHRE DNA 2R SEENF

{& F§ MP FastDNA 50 mL Spin Kit for Soil &
B SR W EE [ 4 DNA, B 20 4y 10 g +4F
Fi B R 2SRRI, FIA 1 mL TES 22 nhig0Ks
DNA WA FH, AR 1%E0 I8 HEEE I L TR A
DNA &l & 1k i . PCR WK R (30 pL): Master
Mix 15 pL,338F .806R 5[4(0.2 pmol/L)4% 1 pL,
DNA ##2(10 ng/uL) 2 pL, ddH,O #b2& 30 pL.
PCR [ W 51F: 98 °C 1 min; 98 °C 10s; 50 °C
30s, 72°C30s, 30 MEH; 72 °C 5 min., 4
3 168 rRNA JE[R = nf 28 [X (V3-V4 X)) 2

x1 3IMER

Table I Information of primers

Primers Sequences (5'—3") Size (bp)
338F ACTCCTACGGGAGGCAGCAG 468
806R GGACTACHVGGGTWTCTAAT

27F AGAGTTTGATCCTGGCTCAG 1465
1492R GGTTACCTTGTTACGACTT

glifbJ5 1) PCR j= )ik i R EEA A A
Ilumina NovaSeq (=53l 5 5 71 75

K QUIME v1.9. 125 & Ab FRECHE , % 5
GRPRAE AT L ug, RIS B E A . A
UCHIME 510K h7%5 5 Silva B PR T LA,
PAFH BT . K F UPARSE S kb7 R,
I LA 97% A8 L PE R 25 B 4 1E 4y 25 BT
(operational taxonomic unit, OTU)H,
14 TERZESTS

KPR R AL, BLS ¢ RHERE SN E
A 50 mL JCRE/K I =, 30 °CL 150 r/min
% 2h, BHESZ, BETHRA 0.9%4: #ERK
M B 10 £, B 100 pL i BRI IR A T [ — S 5%
FiH b, 35 °C 1% 7 d JEit AR G T )
HIEH, LI TE I CFU £, il 44k
LARTF T TR, e 2 5 [R— 5 R R
B, 4°C IR

1.5 ¥k 16S rRNA EFENF R HIELE
i /| TIANamp Bacteria DNA Kit #2HREN

Pk DNA #1717 PCR 9§ . PCR [ i 1A % : Master
Mix 15 pL, 27F . 1492R 5[#J(10 pmol/L)45 1 pL,
DNA ##2(10 ng/uL) 1 pL, ddH,O %2 30 pL.
PCR JZ i 14 : 95 °C 5 min; 94 °C 30s; 54 °C
30s, 72 °C 1 min, 30 PE¥; 72 °C 10 min,
PCR ¥4 1% BEW R I i DK Al /s 326
20 E B A Y BOR A R 5T 2wl kAT
16S rRNA K&, I 5 J 44 7 i 4 A1 S5 it
S

W TS Ak 16S IRNA SEPR 551 A% 2 26
F 4 W)+ R A5 B 0> (National Center for
Biotechnology Information, NCBI)%(#i /& #17 kb
XF, I3 IO B R 5 vy 1 AR X AR e 4 A ]
MEGA 7 #{4#4 # neighbor-joining RHE K HFW ,
WAL He oy LA

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



4774 (YIS Gk

Microbiol. China

1.6 BEOR R HDEIE M A 4 = iF ik

AT i A D T30 4 TR T R P T S R T
17, HEFESA 50 mL 5K — S R A R
Hr, 30 °C. 150 r/min fHIRHREEFE 7 d, HUk:
FRW 10 000 r/min H L 8 min, iR
0.22 pm JCTRUEBEL g, WA UER S T 20 °C f&
fr, &

i F 22 FF T CV026 AR UG 0 > PR BA
BT AE A SR 1 T P TR B Y s PR AT TR
CV026 HAFEEA LB AR =54, 30 °C,
150 r/min fHIRIRZHHFE 16 ho HL 7.5 mL CV026
B 150 uL 100 pmol/mL C6-HSL /il A 300 mL
LB [EARE SR (L 45 °O) i, MR SIEIM, 1F
B FEILBE 5 BASME 8 mm AR HERR, . B
100 L iR UEBIMAASLA, FHLATCHR K X i,
30 °C IE BIEHIE R 24 h, WEEHRE @IS,
A=A FEL A D S A A P, LA R AR
HICE O EHE I BATE MR 2
WA BRI, P JO I TR R AT EL A A
P, A UE Sk BHE A R

it FH 4 0 7 2 BR TR A 0 JBE i 3k o 2% [
B 7 A A SRRz 10 1 5 il 2 7R 2T - P 4
O E E BRI L VR A LB WK R I,
30 °C. 150 r/min fHIE#RZEEFE 16 ho 7E 96 fL
M imA 158 pL 85529, A 2 uL 48
A BRI 40 L B UEW, DUMA SR
TCH K AT IR, Ji 9% 24 h ZR A K R IGE
AP, FEW, A 1%%5 R 1A P
et B HE AL 200 pl 95%JC/K Z B, il
5E ODsoo LATRALA B AE W BERIE L. BT T iR
AL E AV BRI 2, DA R >75%H %
hy PRV AR o
AR 2R (%)=
OD;,, (% 1) — OD,y, (AL FH)
OD,, (% ) — OD, (75 H)

%100,

1.7  HDEE M

TSR AR | S W ORAERE . KT
R 1 EBR P FIEEAS A TR 32 A 50 mL LB {485
Fedkrr, 7830 °C. 150 r/min ¥53% 12 h, B 7.5 mL
FEFRMANA 300 mL £ 45 °C Y LB [H {415 37 3
o, TR ST EIMR, FEdEIR IR EE S A AME
8 mm A-HAR, . BU100 uL FRIE Rk & B
WIMALEHART, 30 °C 1555 12 h, WMEALRAHZ
Ay tE iR, 27 2 I R DU AT R 1 TR
1.8 Fuifith R A B A

1E ISP2 537 VA b LA A ) o 1 76 AN ]
M BE(45° C F1 55 °C), AFFRWIE (5%, 10%.
12%F1 15%) (5T AT EO AR pH {E(5.0.
9.0, 11.0 Fl 12.0) 544 T M B bR A K AF DL

VL BRI 55 5 o Al 1R HLBE [ S
TE F U758 8 mm 2R HERR I 1 T bk A TR
30 °C 557 24 h, MBI EEVIE, HAE
Y e DR Ay 8 1 T P 5 R 15 00 T o A D o il
K 0 ERIZk, 30 °C 8535 4-7d, TN 1%
PRI, WREE TR 7% o BBl AZ B 00, #5 JCHE 41
SRy T A T I AT 5 4 A 00 R R T 2T 4 2% il A
Me FRIZE, RrpdkkadKIa, WmNIR L iy
2h, FYRJGH 1 mol/L NaCl AR, WELET
WELE R, A 7 B R R Ry 41 2 2 i RH A 1R

2 ZERE54

21 TEBUMRERMEIBESH

K B PEARERS 5 A-H SRR S BTN
R 2PN, FrAFG IS5 (pH 8.26-8.78),
IKIEMEE R T3k 263.5 g/kg, BAHLFR . AW
%, FHESKELE 0.06%0.41%Z[8], Mk F&
P AT 5 SR EEAVIRSR A U RAE . A,
IR R PRSI E Y S (R 3), H K5
A ek, Uk 2.57x10° CFU/g, K3 4
Yo, N 9.41x10° CFU/g, 1 HAKEM b
R 5 4 XS #(73%-83%)
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Table 2 Physicochemical properties of soil samples from Kumutag Desert

Sample No. Soil moisture (%) pH Organic matter (g/kg) Soluble salt (g/kg) Total nitrogen (g/kg)
K1 0.20 8.78 4.2 263.5 0.20

K2 0.16 8.64 1.4 170.6 0.07

K3 0.26 8.39 4.5 62.6 0.00

K4 0.41 8.60 3.4 71.7 0.01

K5 0.06 8.26 32 0.0 0.09

®3 BEARERDREMENFER

Table 3 Table of microbial abundance in Kumutag Desert

Sample No. Total bacteria count (CFU/g)  Actinobacteria count (CFU/g)  Actinobacteria ratio (%)
K1 6.62x10° 5.03x10° 76
K2 7.20x10° 5.98x10° 83
K3 9.41x10° 7.34x10° 78
K4 5.56x10° 4.39x10° 79
K5 2.57x10° 1.88x10° 73

22 WEAEFEHRERHMEESHMN

fe O 3 R AT &R O R 4R A
84 069-99 681 7%, H oA RUFFIEHN
63 855-67 768 5k, FEa ALY K OTU 4t H K
3 024 4>, HorP kR K4 B9 OTU %CH (1 968) i i 5
FEan K1 89 OTU B H (1 155)8 A% (3 4).

BETA RSB OTU 17 R 2P 345 5]
23 11 96 H 150 J& (& 1), HPBRET]
(Proteobacteria) . Jit £k I ] (Actinobacteria) , 12
ER ] (Spirochaetota) . JEEEE [ ] (Firmicutes)
2% & '] (Chloroflexi) . #1FT [ I'] (Bacteroidota)
25 B B 1] (Gemmati monadota) A T A5 A i v
AR, HEAHRTT 95%. Hrp, BEE
I"J(Proteobacteria) f7 Ho iz =i, ik 60%; K A
21 ] (Actinobacteria), 5 28%; HAEE I THIXT
FREEH AR 5%,

XTI ) A0 A 7 8 K Z2 A A (1
2RI 39 ME . FEILHE N EATEE
(Mycobacterium) . ZI.EK & J& (Rhodococcus) . N
FT 7 & (Cutibacterium) . % 3¢ [ H# J& (Kocuria) |

x4 HESEBENFZITER
Table 4 Data statistics of sequences in samples by
high-throughput sequencing

Sample Raw PE  Combined Effective Number of
No. tags OTUs
K1 84 069 79 890 63 855 1155
K2 92 080 87 768 66 193 1413
K3 97 510 93 631 67 768 1584
K4 99 681 95478 66 900 1968
K5 89 124 84 244 65203 1247
Total 462 464 441011 329919 3024

1% 494

2% -

= Proteobacteria
= Actinobacteria
« Spirochaetota
« Firmicutes

« Chloroflexi

- Bacteroidota

= Deinococcota
= Others

1 HRPERTEMEVAEMAL
Figure 1 Percentage relative abundance of the
phyla in bacterial communities from samples.
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= Mycobacterium
s Rhodococcus

= Cutibacterium
= Kocuria

= Dietzia

= Streptomyces

u Rothia

» Nocardioides

= Microlunatus

u Jatrophihabitans
s Others

Figure 2 Percentage relative abundance of actinobacteria genera from samples.

il Y% FC B (Dietzia) . 4 25 14 J& (Sreptomyces) |
% LI J& (Rothia) . 48 = [T J& (Nocardiopsis) .
/N H & (Microlunatus) #1 Jatrophihabitans,
SR EE R 98% , JuH KT E 8
(Mycobacterium) A X 3= B £z 55 (87.3%) , 1 % 55
i J& (Sreptomyces) ¥ &7 0.4% 2547, Higx 33 M@
AIARRS AR T 0.1%.
23 FEFRMEERHESTFEE

MRS TRVRIEAS | B O SERIE 22 S iF A 7 40 B 4l
IEARAT 108 BRI A , #4700 % J5 43l 5
J&F 9 Bt 10 J&, fH5HEE R & (Sreptomyces)
718k, 5 65.76%; HpRBEER D, 515k
1 f #% IF J& (Kibdelosporangium) . 3 Bk I J&
(Agrococcus) . fPLifi < [G 4 J& (Nocardiopsis) . 1
JC ¥ B2 J& (Amycolatopsis) . B # 1 8
(Saccharomonospora) . 7% i [G 4 J& (Kocuria) . 7d
H A fr i & (Kribbella) . Bailinhaonella 123K
J& (Blastococcus), i 0.93%—5.56% (3 5). M4
BRI IO B ST L3RS 16S rRNA [N
G5 A RRARRIEAR T 98.65% 1 B ik 3
TT 4 tk, YNSRI, 4350 Sreptomyces sp.

D67 . Sreptomyces sp. K-1. Sreptomyces sp.
KG-35 #1 SQreptomyces sp. K-7, e MLIEETE
97.27%-98.39% 2 [A](F 6), W HE R IELEH
B, AHCHNR ZAH R G KA TRl — LT
2.4 BHOARRKRHDEIE M E K T

X 108 BRTSZE B A T REAA IR0 00 ] 085 A
BE, HRAT 13 BREAT B SR A B A ) 3 1 R
PR, W K 4 )& 13 Fir Ho 55 25 17 & (Streptomyces)
10 ¥, 3 K K # J& (Nocardiopsis) .
Bailinhaonella 140176152 [ & (Kibdel osporangium)
& LRk, REKEWILE 3. Fra mmkx e
FFEE CV026 RILHFEAN AN GITEE, & 4
fr7~, Sreptomyces sp. K-9 . Sreptomyces sp.
D67, Bailinhaonella sp. K-11, Sreptomyces sp.
K-97 H1 Sreptomyces sp. K-35 47 B i1 i 45 2 4F
P CV026 560 (R LB Rl @t
A= 4 REA ) 238 7 75 4 B € 7 2 2K D A A4 20
TS PEEE R TR S MR R ICEA 1 BR(BT 5), A
F 3 9h Sreptomyces sp. K-18 . Streptomyces sp.
KG-35. Sreptomyces sp. KG-19 . Sreptomyces sp.
K-9. Nocardiopsis sp. KG-84.
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Table 5 List of culturable actinomycetes in Kumutag Desert

Family Genus Highest similar strain Number of strains Ratio (%)
Sreptomycetaceae Sreptomyces Sreptomyces ardesiacus 7 6.48
Sreptomyces thermospi nosi spor us 10 9.26
Sreptomyces harenosi 3 2.78
Sreptomyces coerulescens 6 5.56
Sreptomyces radiopughans 6 5.56
Sreptomyces hyderabadensis 7 6.48
Sreptomyces fimbriatus 6 5.56
Sreptomyces variabilis 1 0.93
Sreptomyces pur pureus 4 3.70
Sreptomyces pini 3 2.78
Sreptomyces roietensis 7 6.48
Sreptomyces salilacus 1 0.93
Sreptomyces euryhalinus 4 3.70
Sreptomyces rubradiris 6 5.56
Micromonosporaceae Kibdelosporangium  Kibdel osporangium phytohabitans 3 2.78
Microbacteriaceae Agrococcus Agrococcus carbonis 2 1.85
Nocardiopsaceae Nocardiopsis Nocardiopsis alborubida 1 0.93
Nocardiopsis dassonvillei 5 4.63
Pseudonocardiaceae Amycolatopsis Amycolatopsis arida 2 1.85
Amycolatopsis marina 3 2.78
Amycolatopsis palatopharyngis 4 3.70
Saccharomonospora Saccharomonospora cyanea 6 5.56
Micrococcales Kocuria Kocuria polaris 1 0.93
Kocuria turfanensis 2 1.85
Propionibacteriaceae Kribbella Kribbella flavida 5 4.63
Actinomycetaceae Bailinhaonella Bailinhaonella thermotolerans 2 1.85
Geoder matophilaceae Blastococcus Blastococcus aggregatus 1 0.93
* 6 BIEFMAY 16S rRNA EEFFILL 35 R
Table 6 Potential new species based on 16S rRNA gene sequence alignment
Strains No. Highest similar strains Accession No. Similarity (%)
D67 Sreptomyces ardesiacus NBRC 154027 NR112454 98.39
K-1 Sreptomyces pini PL19T NR108264 98.11
KG-35 Sreptomyces purpureus NRRL B-5403" KU141346 97.27
K-7 Sreptomyces salilacus TRM41337 T KU860456 98.08
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—
0.0100

3 EHRET 16S rRNA EEFFIHMEBENRSZLER  Bootstrap KIS CECN 1000 ;43335 & FiY
BF N AZSECE A >50% 0 8UE) ;. 812 54 R A 0.010 0

Figure 3 Phylogenetic tree based on 16S rRNA gene sequences of strains. Bootstrap values (>50%) based on
1 000 replications are shown at branch nodes. Bar 0.010 0 sequence variation.
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Figure 4 Screening of actinomycete strains inhibiting quorum sensing of CV026.
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Figure 5 Antibacterial profile of actinomycetes
with quorum-sensing inhibitory activity.

*7 AERFRNAGEMERELEREBRL

2.5 BRI HNGE M E AR R IEAN
251 TRIREMKIEEMY

AT AP RS 13 AN 5 PR PR
AERIRE RGBSR M T . S %
BRER . OSBRI EEARSARTE PO EE OLE T 5
W5, 4iRERE, 5 BREAA B BMH AN 6,
8 PREAIIHIE A AE S, Hh Sreptomyces sp.
KG-19. Nocardiopsis sp. KG-84 . Sreptomyces sp.
K-83 ., Sreptomyces sp. D67 F1 Sreptomyces sp. K-9
[) if AT I AN RE I (R 7)o AP,
Sreptomyces sp. D67 K H AN i H R,
XF 5 iR /R B AT E(E 6).
252 (RIREKIE R BT

T A 7 00 S T R R BT 0 R ol A
RANE 7 Fos, 4R 2R B i £R Ry

Table 7 Antimicrobial profile of actinomycetes with quorum-sensing inhibitory activity

Strains No.  Genus Pseudomonas Escherichiacoli Saphylococcus ~ Candida Alternaria
aeruginosa aureus albicans alternata
KG-19 Streptomyces - + + + —
KG-84 Nocardiopsis + - + + +
KG-4 Streptomyces - - — + _
KG-35 Streptomyces - - - - +
K-83 Streptomyces - + - + -
K-97 Streptomyces - - - - _
K-7 Streptomyces - - - - _
K-11 Bailinhaonella - - - - _
K-18 Sreptomyces - - - + -
K-20 Sreptomyces - - - - -
K-31 Kibdelosporangium - - - — _
D67 Sreptomyces + + + + +
K-9 Sreptomyces + + + + -

- TR TE; +: A YIRS

—: No antimicrobial activity; +: Antimicrobial activity.
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Figure 6

Display of the antagonistic effect of partial actinomycetes. A: Saphylococcus aureus. B:

Pseudomonas aeruginosa. C: Escherichia coli. D: Candida albicans.
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Figure 7 Resistance and enzyme production characteristics of actinomycetes.

PE, 53.85%MI BRI 3Z 5% NaCl, 76.92%H)
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PG R I ik, e A
PR, — A IMELUAAT o (HE R
FP IR TR LA PR Bt v A A O A Vi - 3
AT —E . . PSR IV Bk |
Wi TRABEZ —, IZUDEHL X I A e L
10> CFU/g (i, Hivh 94% Wil v
BRI B P B Bk 1.6x10°-2.18%10° CFU/g,
R TR 2915 61%)5 B[RS PRy i it AR 314

B TR TR (3.5 10° CFU/)RY ) A3 1 1k B
JEAREEM VDRI G X 5 BRI A it ik
FT U0 DA Z2 FEPE R B 43 B 5, JLrP 4 o 1 o
(1.88x10°-7.34x10° CFU/g) 5 K Z 5P 2,
T A 2 B 5 B o (73%—83%) W 450 1y , Je i i
T RETCR T R4 e U5 %

3 2 e 3 S R R S A R B R AR 1D
T - AT TR 11 (61%) FHTER TR 11 (28%) B4t
ZH X AN BEE R 250, X 52 agtl
TR 5T 1 A% BL YDV VD33 Sk b DX ol A W % 4 A
RPN, ATRES P bR 8 TR K R R AR
H A g Ak iR VA 56 . Yo R B T 1 4L
BT R B, 43 KR B JE (Mycobacterium) & i X 5,
LR ARV R (87.3%), 1% 141 bk 41 i B rp 55
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AR A B R A 9 B 10 )&,
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D330 T BTEA R Th YR Ry 3 A Y TR TR
R R A R R FR TR R Acidimicrobiaceae) |
i1 1 Rz TR F} (Geoder matophil aceae) F1 13 3K 17 Bl
(Micrococcaceae)s:, 7E &1 47 45 5 vh /3 85 2 (1)
R T N XA R (76%) 5 75X T 4k
U I BIE 98 Fe WO R T I oA R A B
(25%), HFA T DA & R T e i iy
5L, X PTRE SR A R A AE K A R L M
T K

AT S5 A it PS5 v g A R e TR A A
LA T T2 A R AR 7 ) B 5 ) 7 A B
WTELLHEURR Y O R B 20% K970 B AR A
FEA BN AN E 2, FEA AR AR L AR 2k R
A D7 A T AR B K s 7 B R PR DR
WRE it b e B2 v IR 8 R IR RE 8 i 25 PR AR
FEORBRAR IR (A B R =™ ARBEIE AR A%
VPR T 5 REE 4 25 1 13 R EA R 41 1
PR, Hoh s a R . Hn RIREE .
Bailinhaonella AR R & Ftk. HET, A%
B A TR AL I G TR A I AR 1 %y 10 ol i 2 114
INGF TR 2 A B, S )E M Sreptomyces
coelicoflavus, Sreptomyces tendae #1 Nocardiopsis
dassonvillei 554355 4 111 %7 & (behenic acid). 1H-

Nk % -2-FR iR (1 H-pyrrole-2-carboxylic) . 2,5- —fifi
WK% (2,5-diketopiperazines, DKPs) . 1,6- 35 5E0y
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acetamidophenol YR AJR N HI I TE AL A 457,
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PRI A DCTG PR - W b A il , A FRR AR .
AHIFFE G 1E A8 13 RRAFAAR SR A1 1 3% 1 T
PR 8 pRRIL A FIFREE A IR TG PE, H
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12, R AS R 5 v Bl 40 RN L R 4 s T E
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R A5 Ji R AR AR S by 410 T 0 P 5 400 TR T P B
DME AR R PG SR A 10 B A A R
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