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TP s R P A B OB R AN A . [ 855R ] 20 BaRA% T 51 4> OTUs, J3JE T 24 SAIFIY
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PRI, A SR IR T AR PR S AT o B A5 I 1
N-5E5E- 5 22 Z R R AN PR IR TR IR . LAZ 48 S 21
AT BT IR o 3 S phy T 1k BT i AR A
AR LA 28 B oy S AR T I, i 22 18] £ B S
TARHIT, TR A Rl B SR AR . IR,
VTR TR T S RE il S T s ok, R T
R WA W 2R R HOT RS, A IR )
TP A B8 S A o

L #A A %
1.1 #K

111 BEFSRIE: 2007 45 6 H, WF98 A5 IS8
IR PERI ARG K2 5 km I EORERE S —1, REE
WU 0-20 m RJZ T4, —ILE 3 4-RE
FERU(XL, X2, X3), BAHE R IR 3 M IFR
H Y57 Hip X1 ASEIBIZK 0.5 m Ak i ¢ b
(FFARE MR A 21 S K i ), oK a5
X2 i b RIS, KT 113 my X3
R SR IXRE L, KR 0.1 mo S & pH
H7.0-7.6, FE G RAE T LT 4 °C LKA /AT
B 5 S AT 55 3508 . DA R AR AR
P HEAT M T A, S EHERR RS T AH
IR PESIM I RS R 5 AESHEE S M6
(2008)C i ik

112 FERFIALER: PCR L. HLIKAL I B
AR HT R4 H 35 [H Bio-Rad Al B HLIE
H % Eppendorf 2w 5 21 B 3k DR 41 HE B 57 & Al
2xPCR mix (% Taq DNA R4, dNTPs, MgCl,)
W EEEE AR BRA W], DNA BRARIHEEAE [l
W £ A A T A TR (R V) YA BR A A 5
AR5 9 27F A1 1492r 764 T A9 TR (i)
By IR w4 . S5 B K iy BT A ] 3

Ry P A B AR
1.2 EHMEF R

H5 L 4F 60 °C HET-, SFEIRA 5 /iy 1A 150
H, HFRE4ALHRTFWE, = M
DZ/T0064.51-1993, F & F i {2 CI™, SO, ;
Z 8 GB/T15454-2009, FH&F @ik {UizE Na*,
K*. Ca**. Mg®; FITH&ELME COs* . HCO;
14 pH 218 1SO 10390-2005 (1156 B ST EA 746
W+ HEA LB ARSI 2 B GB 9834-1988 i 1)
T AT o
13 AEEFREGEREMN

R Hh 0 TR i B Ak 2 R 25 SRR 1 T 3 2 5K
WeETE, SCE R 6 Ry mEER R T I R 3R
B, B Gl Bi3RdE(g/L): M&X 0.3, HEERE 1.0,
NaHCO, 10.0, CaCO; 0.2, (NH,),S042.0, KNO;
2.0, K;HPO, 1.0, MgSO4-7H,0 2.0, FeSO,-7H,0
0.001, MnCl,-4H,0 0.0001, ZnSO,-7H,0 0.001;

G2 B HL(g/L): MEFERR 0.10, NasCO,5.00,
CaCO;0.02, Na,HPO,0.50, MgSO,-7H,0 0.50,
KCl 1.70, FeSO,-7H,0 0.01, #%#% 0.0005, #
Jie % 0.0005, 4k 2 B60.0005, iR 0.0005, HL
fi£ 0.0005, ZERERR 0.01, JH(ZkM 0.05;

G3 }igedk(o/L): #iZkE 10.00, JKf#MmE R
0.30, ffish £ B 3.00, KNO3 2.00, MgS0O,-7H,0
0.05, K,HPO,2.00, CaCl, 1.00, MnCl,-4H,0 0.001,
NiSO,-6H,0 0.001, ZnSO,-7H,O 0.001, ZEMEfR
0.01, FI4NIE 0.05;

G4 }iFRIE(g/L): ThfherYE R 5.00, W& R
K =4 0.50, K5 HR 0.50, NasCO,5.00, KNO;
2.00, MgS0,4-7H,0 2.00, FeSO4-7H,0 0.01;

G5 HiFek(g/L): L-KAMEME 5.00, #Hi%ibh
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1.00, tHih 2.00, K,HPO,0.30, MgSO,-7H,0 0.05,
KHCOj;2.00, CaCl, 1.00, MnCl,-4H,0 0.001, ki
W 0.05, ZENERR 0.05;

G6 B FIE(g/L): T 2.00, fFhEF4EZE 0.50,
NasCsHsO7-2H,0 3.00, KNO; 2.00, MgSO,-7H,0
0.10, KHCO; 1.00, K,HPO, 1.00, CaCl, 1.00,
MnCl,-4H,0 0.001, ZnSO4-7H,0 0.001,

[FIBS, 753K BE 3% 5 e v 43 il kb 78 HL AR BE Ry
3%. 12%71 20%F% NaCl L% 0.001 g fit N-Jit k-
22 RN TR AN 0.001 g RYPRIRTFIR

B2 g fif LAESINAE 18 mL LR ZE IR K IR
HOBMH, NEJCH RS, 37 °C. 180 r/min &
ik, SR 1072 F1 10 B RE IR T |
WA B FRACE L, IR 100 pb, B4
MR % 3 1 FAT. 37 °C 8B 1555 5-30d, R
PR slifh, RABLEREIRIE
1.4 DNA RY$2E

PR A DNA AU, 16S rRNA JE[A ) PCR
Py R A Cui S5V ) ik AT
1.5 16S rRNA ZEFEWE S5 RE KT 5T

Kb s =k B AR TAY TR RGA
BRZS WL T o ARSI AR, FIFFEL AL
B https://www. ezbiocloud.net/E 47 AH XC B
PRI 16S rRNA JFERFHI YT, FFgeit AR IR
{E, & 3L 16S rRNA L 7 5 AU AR T 99%(E
AR5 A HRTT
16 M EThBEmEIE

TREM i R SLRT G IR AL MM (g/L): RIS PETE
¥3 15, CaCOs;1, (NH,),SO,4, MgSO,7H,0 1,
K,;HPO, 1, MnCl,-4H,0 0.0002, ZnSO,-7H,0
0.0002 , 25 [ il 7 126 B 7E i ik A6 A< Fh v B i St b
I MM BAIA 1%B s 405 ek i e I 7E
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FEA B SR B S 2 ol A KR VR 5 TR O ik
7 o 3k A kTR B Y R Al 5 i A L 00l i A
1%y -20 . rhifi-40., nhif-60. nhiE-80. 1
il 71 P il O e 4t 2R P L T PR, i 0 T
TELE IR WAN 1% 0 B IUS , WETFid oK
fitt L 1) 7 A= A L o

1.7 HLANTETE R E

ARSI 5 FhANTAFE /N . A e A A BRI
Wk Ja 93 ko FF
(Mycobacterium smegmatis) . 2¢ Yt 15 B4 Jifg
RN N |
(Salmonella typhi) 1K % #F 1% (Escherichia coli) , #fi
FRH LB 5554555 .

FiF YD #5373 (g/L): BRIk 4, ik
P10, ZZPHE10, SfbiE2, &fki52, A pH.

KB CM B33k (g/L): TR IR 7.5, I
BERY 4.0 FPEIR 44 3.0 mEREE 0.1, &k 2.0,
4l A [F] B PR A B i A K e i AR B, A
18.0, JH% pH 7.3,

PR T BRI R 71 7k YD, 37 °C #%
PRIGFE 72 he BB R 7 15 32 549 IR 1% A9 B A
#1200 mL HY iR CM Higrder, 37 °C. 350 r/min
iR 9-11 do e 250 BRI S BUR e B
W, M 2 AR CIR CERAE, KRS e AH
E 40 °C S50F T A THEZE , WediJo 1 3 mL H s
fift, TEWECTHIG, A 500 uL — HFEETM
(DSMO) W, A% Ge A= AR kA I 1236 T4 Pk 1 1T
AMBETETE, AEET LB R 37 °CHi3:3d, W
SOMCRMERE ER, JFDIIREE BRI/ NG M
A - BB R 2R R DL AT P 5 55
1.8 RDA (redundancy analysis)Z#t

RDA 43 MOt Bk o £ 544 43 #r (constrained

(Staphylococcus aureus) .

(Pseudomonas fluorescens) .
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ordination), MIRRYFIXT IR AOAHPE &, A
1) N R A S e N O R R (s 7/ SRS
PR R Z MG R, J2 @ 0y B 4B e &
TCGETTH A HT R TR

2 FERFAM

2.1 FIEEES BT

T/ P A 8 - A it (R 8 4 43 L pH R
BLBT AN 25 8 W3R 1o 3R Sy Na™ 7 1 LA
55 (121-151 g/kg), HRE Ca® il K (F 4 1%),
G Mg™s BB 7L CIelh, HE SO,
ifi HCOs FL#/b, CO™ LA . [FIEY, pH {EH2
N, CRAEMRE S BAR S R R, A 3 A4

FESRIY pH 2B MRS . Bk, SRR
B — A SR it AR SRR, R HERATALR
S, BFRAEW R, NaCl Sk, JFH
ML R . TR AR AR R B A
SYSERE IR I K B T A B R R
FARES AR
2.2 TE/REEEIUTR IR A A

BEXFAS R R0 ZAFE 0, BESE AN LR
TANFEA A AR 55 1 N-E - 24
MR NIRRT IR I 2R R R 3. 45 e
SRR L HERE B AR 2RI R A T T
R 1, B Sk BT R AN [ 4 iR A TRV AN [
RSP IEAS

x1 WHREHPLIEMERBSEN

Table 1. Samples composition of the studied soils in Xiaoerkule lake
Organic CO5”/ HCO*/  CI/ S0~/ ca”'/ Mg/ Na'/ K*/
Samples No. pH
matter/% (9/kg) (9/kg) (9/kg) (9/kg) (9/kg) (9/kg) (9/kg) (9/kg)
X1 1.52 72 001 0.21 183.30 26.67 2.02 0.38 121.49 2.79
X2 1.63 76 001 0.21 181.22 23.70 2.13 0.31 123.42 1.72
X3 1.29 7.0 0.03 0.38 177.07 20.25 3.44 0.28 151.09 1.96

1. ME&EESE TR
Isolation plates of actinomycetes.

Figure 1.
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XoF i 7K PE A O AR A it 43 18 B TRCR T A T
16S rRNA FERF 9153 Hr KB, sl e e s 5
R SR R R Z R (R 1) — 3 BikAs
160 tRI, ZRGEK T EAUE, KERE

fé, itA 514 OTUs K@ T 24 M AFIRYE,

I £h B % 4 J@ (Haloglycomyces) . % 75 T4 J&
£k Z 10 1 & (Actinopolyspora) |

v Bl &
oo
B ?@
LW R W e
(Amycolatopsis) . ?ﬂi%%[i%l‘)%(Nocardiopsis) Wi
227 J& (Myceligenerans) . 2% 7a [ 4 J& (Kocuria)
W5 11 W J® (Isoptericola) . 3% 35 Hr [ @ )&
(Prauserella) . %5 #T 7# J& (Brevibacterium) . ¥ £ 1

(Streptomyces) .

(Micromonospora) .

W J& (Glycomyces) .

k)|

o

H% BB;

ETHH

(Streptomonospora) .

(Saccharomonospora) .

LT R U & AN I
U N G~ L (N I =
il % [C 1 & (Dietzia) . X1 & E
W J& (Zhihengliuella) W&
(llumatobacter) . ##T )& (Microbacterium), F%i4
# J& (Georgenia) I EK i J& (Micrococcus) . L H %
BREERZ, 26 Pk, HeW AR
MY 16.25% ; H ) &

Nocardiopsis .

(Verrucosispora)
(Nesterenkonia)
(Haloactlnospora)

oA

Actinopolyspora
Streptomonospora. Amycolatopsi .
Gl
o35 i B T AR B
Y 10.00% . 8.75% ., 5.63% ., 5.00% ., 5.00% . 4.38%

1 4.38%, A /0arAY Dietzia, Zhihengliuella,

Saccharomonospor Microbacterium

Saccharopolyspora g ,

Georgenia, Micrococcus %5,

ANTRI KR 1) A S il R AT IO TR TR 2 R 22

Ilumatobacter .

it 2 T8 J& (Saccharopolyspora) . ¥E ffl B JE  FRAECK(E 2). SLErhILRAT 514> OTUs, Hip
2. SBEBEHKI OTUs MHEIBER
Table 2. Classification of isolates and OTUs
Sample X1 Sample X2 Sample X3

Genus No. of isolates OTUs Genus No. of isolates OTUs Genus No. of isolates OTUs
Haloglycomyces 2 1 Kocuria 2 1 Kocuria 2 1
Streptomyces 13 6 Streptomyces 3 1 Streptomyces 10 2
Actinopolyspora 10 3 Actinopolyspora 2 1 Actinopolyspora 4 2
Glycomyces 6 2 Isoptericola 2 1 Glycomyces 1 1
Micromonospora 2 1 Microbacterium 6 1 Micromonospora 1 1
Streptomonospora 6 2 Streptomonospora 1 1 Streptomonospora 2 1
Saccharomonospora 7 1 llumatobacter 2 1 Zhihengliuella 1 1
Amycolatopsis 3 2 Amycolatopsis 3 1 Amycolatopsis 2 1
Nocardiopsis 10 4 Nocardiopsis 1 1 Nocardiopsis 3 1
Myceligenerans 3 1 Verrucosispora 3 1 Verrucosispora 3 1
Kocuria 1 1 Nesterenkonia 3 1 Nesterenkonia 1 1
Isoptericola 3 1 Microbacterium 1 1
Prauserella 2 1 Prauserella 2 1
Brevibacterium 4 1 Brevibacterium 5 1
Saccharopolyspora 6 2 Saccharopolyspora 2 1
Verrucosispora 1 1 Georgenia 1 1
Nesterenkonia 3 1 Micrococcus 3 1
Haloactinospora 2 1

Dietzia 2 1

Zhihengliuella 2 1

Total 88 34 28 11 44 19

actamicro@im.ac.cn
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el X1 J8 TS TR TG IX, A5 8 i
LW ZHAERGF, A 344 OTUs, 320 Mg,
HAf 114 E R R AES 7 A 22, JEAEn P
R 222, Al RE SRR A O X2 KR
1.13m, A 114 0TUs, 4@ T 11 MAFBE,
H. 6 N AR TR AN 7 18 22 5 X3 R, KB 0.1 m,
A 19> OTUs, Fft 17 MBI, A 7 48
PR 22 0 3 DR AR B S B T —SE PRI AT
B R 25, 40 X1 H % Haloglycomyces .
Saccharomonospora . Myceligenerans |
Haloactinospora #il Dietzia, X2 H /9 llumatobacter,
LK X3 H1) Georgenia 1 Micrococcus, Kl
B el 2 7] — >R 3] O it AL TR A A A T X 7Y
TR TR 22 5 55 ATk o

2.3 TH/REEMUTRYI R E LR S MBS
R

AN [R] £ b, PP 85 PR 3 3 17 A [i] DX P i A
Vi) 2R SR A . AR A G UTRR B 5
SR PRSI F-(Un pH. DL——fUFRFE S 55
AR GRFREEE . SOM——ACERAE St oA HILJTE 75 ) A1
R L 2R A, AT DAE—E TR AR
AN ) 85— F IR DR X 3 WA O AR ) Tl 2 B R B T
B EZN T 20, it RDA Z3Hr (Kl 2, =50 fi kiR
INFE R Y BT SRR s SLOEER SRR Y
JEME R B #) /R, Na*, Ca®, CO3”, HCOs
£ Georgenia, Micrococcus #l Haloactinospora
5.3 IEAH 5% (P<0.05), i 5 Nesterenkonia #ll Dietzia
L 1 2 1R 5 (P<0.05) , TS HCA A Y 52 Wi 452

1.0 Haloactinospora

MicrococcusCO;y”
Cat N HCO »

Na’ \\ Georgenia

auserella

Micromonospora Myceligenerans

Brevibacterium
Zhihengliuella

Sacchagepolyspora
o »
“Saccharomwospora

Glycomyceg

oire Iom‘onospora
——— - GACTTIOS POT a

\ soptericota
dctinopotyspera
Voeardiopsis

Amycolatopsis eptoiMces
; -
Mg?
250,
Microbacterium A
DI lHumatobacter Dictzia
Verrucosispora Kocuria = L Nesterenkonia
10 soMV VpH
-1.0 1.0
B2 IHMMEEEIESHERBSBREESHT

Figure 2.

The correlative analysis of samples composition with the actinobacterial community in the salt lake.
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Ny EAFTERMIE, CI. SO % Hai & LAYt
PR AIRERR s H R (B RS 5 Mo X Streptomyces
H1 Nocardiopsis 2 3l it 2 1FEAH G o 7E PR 58 A 152 il
D5, KES K IR (DL)Z B H %F Humatobacter .
Verrucosispora il Microbacterium 1) i & 1F A5,
{HX} Micromonospora . Myceligenerans 5 8 i 3 19
TG ; 1 SOM (A HLET)FI pH Xf Kocuria,
Nesterenkonia #il Dietzia 5 i Hi— & FIAH &, i
% Prauserella 1 Haloactinospora & i 2 17 A0 ¢
(P<0.05). [Htt, PREEIN -5 HE a8 5 Lo X Ar K
V2 A A [] DX S ot e 2 T 1 2 SR 8 S B
— B 22 SR, [R] E FRI H — E AH HLAE
AL
2.4 TRBEHTRY BIRR I BE R I L R BT e

4 BT ) 4 b A B A S B R AR 7 ) 1 4
W, FRATX Hord &0k RS & & 53 b w0 Sk Fh
fR) 15 BRI HEA T 1 D RE B AT 20 B 15 PR 5T o
15 BRE SRS 11 A% (YIM92370 . TRM40139 .
TRM40136., XHUS5301, XHU5031, TRM40137,
XHU5089, TRMF103, TRM40133, TRMF109 #il
TRMA15) 25t ZAH 2, M & RAEA W] 1Y
Bl B 309 )T Al PR AE 2 R e
XHU5011 5[] V5 Ak Streptomyces mayteni f4AH L
Pk 96.73%; XHU5017 5[a]JE kR Streptomyces
yatensis FUARIPE K 97.59%; XHU1001 5[] Y5 5
#k Amycolatopsis salitolerans FOAHLIEJy 98%:;
XHU5210 HIAJE R Amycolatopsis salitolerans
AIRAIPE S 98.65%. % 15 MRS IR RGK
BHAL . DR e BT A R I P I T A 4
sk 3 Fis .

MR 15 W gk ik 2k 11 114 7 RE Tt M 0 e 45 2R
(3% 3), 15 RRIEE M 70l 2=/ HAT 2 FhIhRER

actamicro@im.ac.cn

T, HeAP B Bk XHUS011 Al TRM40136 F 25 11
TE A3 TG R R iR R O B, T TRM40137
TRMF109 1 TRM40133 BE %A 2 IS 1, ik
A TEA BTG . DU AR v BLAT S T R A
R TAAT 9 KR, BERE MR R 60%;
BVEMBEIGVER)A 6 R, S PR BRA
40%; HA 4 FhERRETEERA 9 PR, EETE Rk
K28k 60%; 3 AME 3 KR A R B HA 8 g A
VEREEEME AT 10 A% 7 (66.67%) % Tween-20 7R
BHPE, A 14 FRTE (93.33%) 4 H%F Tween-40 i
Tween-60 T/ FHYE, 45 12 ¥R (80%)XF Tween-80
WoRBAME . £ BT UL, R L v A7 AR B
it | VA il R TS 1

15 BRTBCER T H RIS A T A B T e 2 1
PRI B 2 /0 %o e i — bk s A LIRS 1k
A WP — PR B R YT 5 e 7s B A TE
A 4 5 45 45 BR 1 (Staphylococcus aureus) £ Ht
WIEPER kR Z, b 12 Bk, AR R
80%; XJ KT (Escherichia coli)FlikyiG /0BT
T (Mycobacterium smegmatis) £ ¥ P 1 B Ak 43 5]
A 9 BRFN 8 bR, i EIMECTA AR 1Y 60%7F1 53.33%:;
Xt ¢ YEAR A R (Pseudomonas  fluorescens) Fl {5 7€
V01 EC T (Salmonella typhi) A3 i& PERO TR R /D, 43
WA 5 bk, SRR AR 33.33%. HH,
XHU5011, TRMF103 1 TRM40133 75 4547 ) 40 147
PUAETE, X 4 FhERERIN Tild. JTHE
XHU5011 X4 % 7 %5 Bk 74 (Staphylococcus
aureus) . HEYE43A0FT 18 (Mycobacterium smegmatis)
HZE IR I (Pseudomonas  fluorescens) 2 i i
T RBT R R . XHUS011 4= ARk i BT 5K
56 &1 R S s Rk 4 v €0 ) A BRI PO SR, AR
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#* 3. BEFMEMEEMER IR
Table 3. The results of functional enzymes activity and antimicrobial activity (mm) of novel strains
Strain No. /:ucr;e;sesrlon Closest match SimilarityY% A B € D E F G H 1 J K
TRM40139  JX485633 Actinopolyspora alba 97.62 8 10 O 9 0 + - + o+ o+ o+
TRM40136  GU4To3g4  ctinopolyspora 96.15 0 0 0 0 10 + + + + + +
mortivallis
TRMF103 HQ436534  Amycolatopsis halophila 98.32 16 10 O 7 11 + o+ 4+ -
XHU5210 MH114035  Amycolatopsis salitolerans  98.65 9 0 12 0 12 + - + +
XHU1001 MH114034  Amycolatopsis salitolerans  98.00 19 7 13 0 O - + - 4+ + +
TRM415 GU117109 Brevibacterium album 98.41 0 0 0 3 + - - + - -
XHU5089 KT895607 Glycomyces albus 97.75 0 0 11 0 + - o+ o+ o+ 4+
XHU5301 KY368645  Glycomyces halotolerans 96.00 13 0 0O 0 8 + - - + + 4+
TRM40137 KY368645  Glycomyces sambucus 95.02 9 7 0 1 0 - - + + + +
YIM92370  EU660053  Glycomyces arizonensis 93.71 10 0 0 0 12 + + - + + +
TRMF109 JX453452 Isoptericola variabilis 98.42 0 7 0 0 O - - - - + +
XHUS03L  Ix316007  celigenerans 98.40 9 12 0 0 13 - + + 4 + +
xiligouense
TRM40L33  JF411070  Saceharopolyspora 96.53 12 9 13 7 0 - - + + + +
gijiaojingensis
XHU5011 MH114033  Streptomyces mayteni 96.73 37 25 18 O 7 + + + 0+
XHU5017 MH114032  Streptomyces yatensis 97.59 20 0 11 0 8 + - +

A: Staphylococcus aureus; B: Mycobacterium smegmatis; C: Pseudomonas fluorescens; D: Salmonella typhi; E: Escherichia coli; F:
protease; G: amylase; H: Tween-20; I: Tween-40; J: Tween-60; K: Tween-80. +: positive; —: negative.

P B AR T2 37 mmy X HEYR 43 A AT R 1% 410 7T e
XS 25 mm; XFEOG AR ST B4 R R B
18 mm, [Hitt, XHUS5011 &—FRIRA & 115
e RS R B HEUR, (HAS IR ABESR

3 itk

TR — R P Z RO I E
SRYEIR, BAMMEYTER 2 1 2R A
PIHR 50%LA I SRR = A ™Y, SRR
o I T A 245 P AR e R, i L S PR R 2
JEACR IR B Rk 95% LA 11, 4%
S P58 T TR 5 TR B A i TR O R 7 M PR ) AR
Z o GRS — AL TR SRR A T Y
b PR R R AR g A AR B AT B R T,

S O3 AR A R TR R P R R ) R AR S

WH, B ERREE DXE E A  DX  A
WH w1 H SR8 B P R A
BRI A g e WA R 2R B EAT
ISR R 2R, AR R R, A
YIRh AR SRR AEARTS T 24 @ BT A

45 15 DR FEHR . Frh A i L 3] T
83.75%, llumatobacter F11 Georgenia ZE ¥ 19 B AR 7E
WP E U R B X5 FATTHIT X fiF 2K 2 i
A SR A RO e — 2 22 5 AR SZ I 4k
Y e R I 25 8 (Haloglycomyces) | itk £ f0
J& (Actinopolyspora) . ¥4 I J& (Glycomyces) . /N
17 J& (Micromonospora) . 8l TG A% i R 1 8
(Amycolatopsis) . 7~ %2 )& (Myceligenerans) . % 7,
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G J& (Kocuria) . 174 14 5 J& (I1soptericola) . 57
1 R B & (Prauserella) . %6 #F 5 J& (Brevibacterium) .
Pt 71 1 J& (Verrucosispora) . 15 37 £ % B K H 8
g ok & 7 J&
(Haloactinospora) . it %% [< i J& (Dietzia) . X510
W J& (Zhihenglivella) . Ut Bl A #F W )&
(Illumatobacter) . 4T I J& (Microbacterium) . 7¥if

(Nesterenkonia) .

14 J& (Georgenia) Fl f# BK 74 J& (Micrococcus) i T8 75
EREFROP T I BRI R [FIAEE R IR R 3
B 3 % 5 K B J® (Frankia) . %% % #F & )8
(Modestobacter) . £F 4 ¥ Jif 1% J& (Cellulomonas) &
o )k R S FEAE AT 35 FR 0 5 Th BRI 10
), UL R — AR IR A Y Y 2 R
AR A SRR G 0T, A REAE S 43 S
— DB HEY 2. Sihh, SRIE SRR
FR 2R P26 A T B T — AT A, AN BIR
MR AR 1.50%, 1 ] 55 3R 45 RN 3] T 43
BT A EGE R 16.25%, E— D EERRE, U
W E i 1 b i 5 B R A S PR S A W R B i
o L DR BE Rt DA Gy b Sz B Gl 2 ) 1) SE PR 2O
RIS, -t U B S B e %) 355 3 56 rh s hn 4 T R A4
5 R X0 T B 1 3 B IR T B RO
EATY 5 AN R i BT, 3k A5 SRR B S s
809 1Y . R J7 47 Ay o 15 3% Ok W1 9 TR S A2 4 e A
TR BREE . BRI R 43 B8 1 B2 iR AT Z 8
P R W B 5 PR B IR X Eh W O TR 43 B8 1
AN . I, BRI [A) — A XA BB A
i, AT SEOCTE A R B 1 22 Sk, AT 3K
53 2 TR A B

WAL — MOk A TREER TN, BN SRR SR
PRSI A R —E R B R, AT LI s R
W h dERP A AR E , I BB Pt il . pH

actamicro@im.ac.cn

FA VLS RIAAAE T M, e s . KA L
AR A FREREE At b o ELA 332 4 1 R A (i),
ABIF 5 2 WY A R PR 5 R I8 Tk 4R TR A e A 7 2 1
fitg . VERD PEFNERBENG VL, ARG i W8 ER B2 1 0%
P X T WG E O T = 2 RE R 1 BT AN a0 R AR
P s ey 2t ATk ) Streptimonospora
salina™ | Salinispora arenicolal™ | Actinopolyspora
erythraeal™® . Nocardiopsis albal®45m £k jif 2% 14
U8 Z R RN o AW R B i 2k
PRI 3 A7 7E— S BT AR TR T M, 2 A A o R 58
TR KR B . b Bk XHU5011
X4 5 5 45 BR 1 (Staphylococcus aureus) | Bik-35 73 4%
¥ i (Mycobacterium smegmatis) F1 %% St 15 2 il 2
(Pseudomonas fluorescens) &7 H T 5 K 47T B BE
Ji, MW H I E R A A, 5 TR A
Streptomyces mayteni [JFH{UYES 96.73%, A %)™
AT R EAA R B AP B R IR, T ki
HEKR, EHEAEAIZHE. Chen 25PN rEH: 5L
T# Streptomyces vermectinius H3R45 T 2 N HEHA K
SR L 45 W Y B fE & Y Actinomycin X2 Fl
Actinomycin D. H R [ XF g £k ik i 2 e il I
RATAYRAGE , (HEEE R AW & e kL
TAEBAWSS Ty, KA 32 H g i T
PRIRRAZ YR, S 2 D RE R AP R AR P R
B, DT B b Ay N 2 R IR 55 o

2 % W

[1] Xgefh. RSB E. dbat: P ER Tk AL,
2017.

[2] Zhao XQ, Xu XN, Chen LY. Production of enzymes from
marine actinobacteria. Advanced Food and Nutrition
Research, 2016, 78(2): 137-151.

[3] Reed KA, Manam RR, Mitchell SS, Xu JL, Teisan S, Chao
TH, Deyanat-Yazdi G, Neuteboom STC, Lam KS, Potts



KGAEE | kYR, 2018, 58(10)

1873

(4]

(5]

(6]

[7]

(8]

[l

[10]

[11]

[12]

BCM. Salinosporamides D-J from the marine actinomycete
Salinispora tropica, Bromosalinosporamide, and Thioester
derivatives are potent inhibitors of the 20S proteasome.
Journal of Natural Products, 2007, 70(2): 269-276.

Yang XW, Zhang GY, Ying JX, Yang B, Zhou XF, Steinmetz
A, Liu YH, Wang N.

bioactivity

Isolation, characterization, and

evaluation  of  3-((6-methylpyrazin-2-yl)
methyl)-1H-indole, a new alkaloid from a deep-sea-derived
actinomycete Serinicoccus profundi sp. nov. Marines Drugs,
2013, 11(1): 33-39.

Sharma AK, Singh SP. Effect of amino acids on the
repression of alkaline protease synthesis in haloalkaliphilic
Nocardiopsis dassonvillei. 2016,
12(4): 40-51.

Guan TW, Wu JY, Zhi XY, Tang SK, Xu LH, Li WJ, Zhang
LL. Actinobacterial diversity of a sediment sample from
Xiaoerkule Lake. Acta Microbiologica Sinica, 2008, 48(7):
851-856. (in Chinese)

XKgifh, REIC, BB, HEE, e, F308, K
FIHT. AR PRI h AR R SR AR W 2. AR
2¢4f, 2008, 48(7): 851-856.

Mihai MM, Holban AM, Giurcaneanu C, Popa LG, Oanea

RM. Microbial biofilms: impact on the pathogenesis of

Biotechnology Report,

periodontitis, cystic fibrosis, chronic wounds and medical

device-related infections. Current Medicinal

Chemistry, 2015, 15(16): 1552-1576.

Topics

Cui XL, Mao P, Zeng M, Li WJ, Zhang LP, Xu LH, Jiang CL.

Streptimonospora salina gen. nov., sp. nov., a new member of
family Nocardiopsaceae. International Journal of Systematic
and Evolutionary Microbiology, 2001, 51(2): 357-363.

Yoon SH, Ha SM, Kwon S, Lim J, Kim Y, Seo H, Chun J.
Introducing EzBioCloud: A taxonomically united database
of 16S rRNA gene sequences and whole-genome assemblies.
International Journal of Systematic and Evolutionary
Microbiology, 2017, 67(5): 1613-1617.

Legendre P, Gallagher ED. Ecologically meaningful
transformations for ordination of species data. Oecologia,
2001, 129(2): 271-280.

Demain AL, Sanchez S. Microbial drug discovery: 80 years
of progress. Journal of Antibiotics, 2009, 62(3): 5-16.
Fenical W, Baden D, Burg M.

pharmaceuticals and related bioactive compounds//Fenical

Marinederived

W. From Monsoons to Microbes: Understanding the Ocean’s

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Role in Human Health. National Academies Press, 1999, 6:
71-86.

Flaxman SM, Feder JL, Nosil P. Genetic hitchhiking and the
dynamic buildup of genomic divergence during speciation
with gene flow. Evolution, 2013, 67(9): 2577-2591.

Shafer ABA, Wolf JBW. Widespread evidence for incipient
ecological

speciation: a meta-analysis of

isolation-by-ecology. 2013, 16(7):
940-950.
Shi YY, Li XZ, Zhang GM. Advances in microbial halophilic

2017, 57(8):

Ecology Letters,

enzymes.
1180-1188. (in Chinese)

Anz, ZEE, WER. A4S IR, X
A WpefAR, 2017, 57(8): 1180-1188.

Hamedi J, Mohammadipanah F, Ventosa A. Systematic and

Acta Microbiologica Sinica,

biotechnological aspects of halophilic and halotolerant
actinomycetes. Extremophiles, 2013, 17(1): 1-13.

Liu WH, Li MG, Li YQ, Zhao JY, Ding ZG, Yang PW, Cui
XL, Wen ML. Cytotoxic metabolites of Streptimonospora
salina. Chemistry of Natural Compounds, 2008, 44(4):
503-505.

Asolkar RN, Freel KC, Jensen PR, Fenical W, Kondratyuk
TP, Park EJ, Pezzuto JM. Arenamides A-C, ytotoxic NF«xB
inhibitors

from the marine actinomycete Salinispora

arenicola. Journal of Natural Products, 2009, 72(3):
396-402.

Zhao LX, Huang SX, Tang SK, Jiang CL, Duan Y, Beutler
JA, Henrich CJ, McMahon JB, Schmid T, Blees JS, Colburn
NH, Rajski SR, Shen B. Actinopolysporins A-C and
tubercidin as a Pdcd4 stabilizer from the halophilic
actinomycete Actinopolyspora erythraea YIM 90600.
Journal of Natural Products, 2011, 74(9): 1990-1995.

Zhang QB, Li SM, Chen YC, Tian XP, Zhang HB, Zhang GT,
Yiguang Zhu, Zhang S, Zhang WM, Zhang CS. New
diketopiperazine
Nocardiopsis alba CSIO 03039. The Journal of Antibiotics,
2013, 66(1): 31-36.

Chen CX, Song FH, Wang Q, Abdelmageed WM, Guo H, Fu
CZ, Hou WY, Dai HQ, Liu XT, Yang N, Xie F, Yu K, Chen

RX, Zhang LX. A marine-derived Streptomyces sp. MS449

derivatives from a deep-sea-derived

produces high yield of actinomycin X, and actinomycin D
with potent anti-tuberculosis activity. Applid Microbiology
and Biotechnolog, 2012, 95(4): 919-927.

http://journals.im.ac.cn/actamicrocn



1874 Tongwei Guan et al. | Acta Microbiologica Sinica, 2018, 58(10)

Diversity and antibacterial activity of culturable actinobacteria
from Xiaoerkule Lake

Tongwei Guan’, Huiping Xiang, Xu Feng, Yang Yang, Shirong Jiao, Huiping Zhao

Key Laboratory of Food Biotechnology in Colleges and Universities in Sichuan Province, Institute of Microbiology, Xihua
University, Chengdu 610039, Sichuan Province, China

Abstract: [Objective] The study is aimed to reveal the diversity of culturable actinobacteria in Xiaoerkule salt lake,
to lay a foundation for further development. [Methods] Actinobacterial diversity of Xiaoerkule lake was studied by
culturable method and phylogenetic analysis based on 16S rRNA gene sequences. Component factors of samples
were tested by conventional methods. Activity for protease, amylase and asterase was tested by inoculating single
colony method. Antibacterial activity of novel actinomycetes was detected by bacteriostasis ring method. [Results]
In total 51 OTUs isolated from the salt lake belonged to 24 different genera, and 15 strains are novel actinomycetes.
Streptomyces is predominated microorganisms for 16.25% of the total isolated amounts. Sample environmental
factors affected the population of actinomycetes in this lake. Tested actinomycetes showed excellent functional
enzyme activity and antibacterial activity. Strain XHU 5011, a novel actinomycete, showed great potential for
anti-Staphylococcus aureus, anti-Mycobacterium smegmatis and anti-Pseudomonas fluoressens. [Conclusion]
There is abundant actinobacterial diversity in the sediment of Xiaoerkule lake, and the result implies that there are
large numbers of unknown actionobacterial groups here. These actinomycetes have excellent functional enzymes
and provide the basis for further study on secondary metabolites.

Keywords: Xiaoerkule lake, actinobacteria, functional enzyme, antibacterial activity
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