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1.1 HmRE

ARG ST T 2013 4F 10 A, N R EE K
FWNEHE 26 A FE S A A PRCR RS BURE
TRIE ] 50 - 150 em, ¥ 5 R AE J5 3 T IO R R4S,
EHCIL I S AR AR AE 4°C VKR o BURE & T JC 1 L
TR 7 10 d, By 0.2 mm G 1 28 A TG
e,
1.2 ExE
1.2.1 HBEFE.WNEIL
1.2.2 #h3EFE (ISP2) (g/L) : BEhky 4.0, %
ZEIZ VR 10,0, B A BE 4. 0, 35015 20.0,pH7. 2,
1.2.3 REEFE.WRLK2,

®1. ATHBENRMKEREENS MOBERENERRS

Table 1. Compositions of the selected 5 kinds of media used for isolation of actinobacteria from Xinghu wetland sediments

Medium Compositions/ (g/L)

Ml Starch 20. 0, KNO;1. 0, K,HPO,0.5, NaCl 0.5, FeSO,0.01, Agar 20.0, pH7.2

2 Glycerin 10. 0, Asparagine 1.0, K,HPO,-H,0 1.0, MgSO,-H,0 0.5, CaCO50.3, Multivitamins 5 mg, Trace salt
solution 100 pL, Agar 20.0, pH7.2

M3 Yeast extract powder 4. 0, Malt extract powder 10. 0, Glucose 4. 0, Agar 20.0, pH7.2

M4 Starch 10. 0, Casein 0. 3, KNO;2.0, NaCl 2.0, CaC050.2, MgSO,-7H,0 0.5, FeSO,-7H,0 0. 005, Agar 20, pH7.2

M5 Peptone 0.5, Starch 0.5, Glucose 0.5, Yeast extract 0. 5, Casein hydrolysis 0.5, Agar 20, pH7.2

Multivitamins : Lactochrome 100 mg, Niacin 100 mg, Calcium pantothenate 100 mg, Inose 100 mg, Biotin 50 mg, P-Aminobenzoic Acid 100 mg,
Vitamin B, 100 mg, Vitamin B;100 mg; Trace salt solution:FeSO,+7H,0 0.1 g, MnClL,+-4H,0 0. 1g, ZnSO,-7H,0 0. 1g, ddH,0 1000 mL.

®2. BEMIRMRIRMEE S MABEREARNS

Table 2. Compositions of the 5 types of fermentation media used by actinobacteria isolated from Xinghu wetland sediments

Medium Compositions/ (g/L)

F1 Millet 10. 0, Glucose 10. 0, Peptone 5.0, NaCl 2.5, CaCO; 0.5, (NH,),S0, 1.0

F2 Starch 10. 0, Glucose 10. 0, Peptone 5.0, Yeast 5.0, NaCl 4.0, K,HPO,0.5,MgSO, -7H,0 0.5, CaCO5 2.0, pH7.2
F3 Soybean powder 5.0, Mannitol 10. 0, pH7.2

F4 Glucose 20. 0, Peptone 5.0, Yeast extract powder 1. 0, Beef extract 3. 8, NaCl 1.9, CaCO; 0.47, pH7.2

F5 Sucrose 30. 0, NaNO; 3.0, MgSO,-7H,0 0.5, K,HPO, 1.0, KCI 0. 5,FeSO,-7H,0 0. 005, pH7.2

1L.2.4 ETEEFE: B HFRE AW
(/L) R 10, iR B 5, NaCl 10, 355 20,
pH7. 2.
1.3 #ETH

KIGFT 5 ( Escherichia coli GIM1. 442) | 4 ¥ {4,
W2 BREA ( Staphylococcus aureus GIM1. 441) | VP[]
B ( Salmonella sp. GIML1.237) KT ARAE WAV

JIT BRI R o LR R PR
1.4 BHHMEESBE RERVITEE

K FH A #hok T AL FEAE B B 10 g BE A TR
110 CAEFE 10 min, RSEMARIEH 1.5% Xy,
0.5% Tween 80,0. 5% Na,P,0, )90 mL %R H , 78
150 v/mim FHR3% 3 h, BEERRER] 10~ 470k 1,
28 CHEFE 14 =35 d, PRHUCRTREVR  dlifh, ¥ 9%, 5 Fb
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Gy B ER IR M B A 2 (AW 50 mg/L)
ZRWE B R (W HE 25 mg/L) , FE AR TR (M B
25 mg/L) , LASI FL IR R A A

HRIE 70 B AR AE ISP 2 1537 3 F IR I5 I {0 |
TEAR R/NGEIE SRR AR BEA T 020 S 2

W B A b R RN T 20% H il - 80 CARAF .
1.5 T #k DNA BRI ¥R F 557

K HI CTAB 35 HEF T2k B DNA $2H1,

Pk 16S tRNA & A () PCR ¥ 34 3R 1 27F/
1492R 51¥pik1T

50 wL. PCR VAR &2 x Tag Master Mix 25
pL,10 wmol/L 51#)4% 1 pL,#iHz DNA 1 pL,ddH,0
AMEZE 50 L,

PCR #" ¥4 .94 °C 5 min;94 °C 1 min,55 C
1 min,72 °C 90 s, {3 35 ¥ ;72 °C,10 min;4 C{#
1% PCR =WIMEH 1% (M/V) B g HEEE RS H ok 1 T
3T .

PCR 7= ¥ 3% fE 9 R W 75 A 7] (1) dE 47
16S rRNAKER T 5341, #4807 51 1E NCBI Zdl
JEE AT HGT B TR R d5e o2 P 9 o Ry 2 BB R, 18
A MEGA 5. 0 34347 1% % L xT, HXT % H Kimura
2-paremeter model i I = N Y P S , LB
( Neighbor-Joining method ) 14 # R Gt AL, [F] B 42
FH S5 R AR SR 12 R e K FRT 240 14  R G 56 2R St
TER RS P
1.6 MEEMEEMERE

KHXUZEEY HE" B S S AR TR
ERFREE 28 CHigR6 d K FEIA— 2 S8

INTE BRI BB SR 12 - 24 h, S5 EE
Bl 4% (Di) S PR % B A2 (De) , 318 Di/De 1t
8,4 Di/De = 2.0 B BV AE by A7 55 9 30 7 1 1,
Di/De <2. 03X FEAEHE
1.7 RERIREYH &K% HPLC 4517
VEWI T ELAT B PTG R R B AR, T S A
KEEREFRIE 28 °C 150 r/mim ¥537 7 d, .05 24
P, RFFTALEE XA SR R A T T R T AR O
R P I A SRR LB, iR, Wi o)
2 AR TR R JE T HEZE T, 40 C HAS T 75
KA AT mL H B AR )
P05 i RE S 0. 22 um FLAR DRSS 6 L 20
L #FFHF HPLC X, 0 4% A S Agilent Eclipse
XDB-C18(4.6 mm x250 mm,5 wm) , 1 254 nm,
FEHR 30 °C, i 1. 00 mL/min, it )47 Ky H B AE
4tk IFAE 40 min P HT B LE ) DK 109% 3] 90% 2Kk
PERRBEVEIR , Z IS 1E 90% 1445 10 min' ™' |
1.8 AEXEFMUEWREREREY 1
TR GARE W) GRS AL S — 2 G5
it , Gn SR 75 (PKS) AR IA KRG 588 ( NRPS) |
LIS A W (AHBA ) | 3-¥85L-3-F 3L 1 — ok Jafi iy
A RJEEF(HMGA ) %5, AR LA A [R] 28 28U 1) £k
B E AR, P I AR S BB AR | SR 2B
S ZRERIE YL G, AR 5 45 PCR 5
Yy (F3) %5 FhINBEIL A VEFTY . 50 pL PCR X
WAKZ .2 x Tag Master Mix 25 pL,10 wmol/L 5|4
£ 1 uL, B DNA 1 pL,ddH,0 %2 50 pL, PCR
7= 1% B R WEERE IS P DK A I

®3. FHEEEMREBERR PCR 5|
Table 3. PCR primers for amplifying the biosynthetic genes used in this study

Primers Sequence(5'—3") Target gene PCR programs

KIF TSAAGTCSAACATCGGBCA PKS 109 95 “Cfor 4 min;30 cycles of 94 *Cfor 1 min,57 Cfor 1 min and
M6R CGCAGGTTSCSGTACCAGTA - 72 “Cfor 1 min; and a final extension cycle at 72 “Cfor 10 min
KS,F TSGCSTGCTTGGAYGCSATC PKS 172 95 “Cfor 4 min;30 cycles of 94 “Cfor 1 min,58 “Cfor 1 min and
KSR TGGAANCCGCCGAABCCTCT 72 “Cfor 1 min; and a final extension cycle at 72 “Cfor 10 min
A3F GCSTACSYSATSTACACSTCSGG NRPS!®) 95 “Cfor 4 min;30 cycles of 94 Cfor 1 min,57 Cfor 1 min and
ATR SASCTCVCCSCTSCGGTAS - 72 “Cfor 1 min; and a final extension cycle at 72 “Cfor 10 min
Pl AGAGGATCCTTCCAGERSGAGTTCGE AHBA] 95 “Cfor 5 min;30 cycles of 95 “Cfor 30 5,55 Cfor 30 s and 72 C
”? GCAGGATCCGGAMCATSGCCATGTAG for 1 min; and a final extension cycle at 72 ‘Cfor 10 min

HMGF GGGCATCGCCGLGACCCTCCTCCACGAGCG HMGA[2! 95 “Cfor 5 min;35 cycles of 95 Cfor 1 min,62 Cfor 1 min and

HMGR GCGATGACGGCGAGGCGGCGGGCGTTCTC

72 “Cfor 1 min; and a final extension cycle at 72 “Cfor 10 min
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2 RFHAr

2.1 EMEFESEHEZENNR

fdiFH 5 FpEFRILN 26 N ICUERE AL th 5B 3
TR 300 Axbk, AR AE 1SP2 5537 3E RSB A
Kgia2zsme 55135 %, F£4 8, M2 Al
M4 FEFR R B N TR i 2 (HAE MS KR 2
ST R Z AR R AT I T B s T M3 B R
FOr BRI — N BE TR & ( Streptomyces ) , HAE
Syt R b 52 HA G AE P TS e CINA0 TR B ) .

ARV 3 B AR AT RR A BTC R R T
J& ( Amycolatopsis ) 2 M1 $% 5% 3 BT 73 25, 10FF 167 )@
( Microbacterium ) . }¥ 22 1 1% J& ( Saccharopolyspora ) Fl
B HE T JE ( Dactylosporangium ) "N M2 1% 37 3 fr
I3RS, B AR £ T B (Actinomadura ) FEF B R
LR JE ( Nonomuraea) i M4 ¥ 37 B0 8, &%
o35 R K 8 ( Knoellia) F1 2835 F K W @
( Nocardioides) & M5 E5FRFET /05 . HIL AR B
FARECH FhEECH UL R A TR R 2 R
AP I 2R AR O M2 55 37 5 M4 537 58 M5
Rigede M1 RigR 3k,

F4. 5 HBEFESBENEHHLENLR

Table 4. Actinmycetes diversity isolated by 5 selective media from Xinghu Wetland

Medium Genus Total genus  Strains numbers
M1 Amycolatopsis, Micromonospora, Rhodococcus, Streptomyces 4 8
M2 Dactylosporangium , Micromonospora, Microbacterium, Nocardia, Saccharopolyspora, Streptomyces 6 43
M3 Streptomyces 1 3
M4 Actinomadura, Micromonospora, Micrococcus, Nocardia, Nonomuraea, Streptomyces 6 43
M5 Knoellia, Micromonospora, Micrococcus, Nocardia, Nocardioides, Rhodococcus, Streptomyces 7 38

2.2 RHIZEE S

ARWEFEH Y 135 BRALZR A, JB T A1 7
AH 10 DB 13 AN E, a0 o B E R H
( Corynebacterineae ) H' (1345 [G T B} ( Nocardiaceae )
H) i S BT B ( Nocardia ) 10 ¥k 1 41 Bk & &
( Rhodococcus) 4 B ; 7 BR & W H ( Micrococcineae ) H1
A 0] £ 2% 15 B ( Intrasporangiaceae ) H1 Y B 6,345 /1[G
& ( Knoellia) 1 ¥k , 5T # #F( Microbacteriaceae ) H
B4 AT B B ( Microbacterium ) 1 Kk, 1 3k B
( Micrococcaceae ) WA T BR 1 J& ( Micrococcus ) 3 Bk ;
/N B E H ( Micromonosporineae ) H1 Y /)N L 7
Bk ( Micromonosporaceae ) I A= < R <R
( Micromonospora ) 29 #k Fl 8 1 % W J&
Pe; MR K WO H
( Propionibacterineae ) 1 Ay 2K % K K & Fl
( Nocardioidaceae ) H1 B9 251% K [ # )& ( Nocardioides )
1 ¥k B3R GV H ( Pseudonocardineae ) AR
G B} ( Pseudonocardiaceae ) W' 1) ¥l £ il # &
( Saccharopolyspora ) 2 #f F1 1 JC k¢ B R W J&

( Dactylosporangium ) 1

(Amycolatopsis) 1 #4 ; 5% %5 17 V. H ( Streptomycineae )
HH (1) B 25 TR B} ( Streptomycetaceae ) W 1) 5 B 04 J&
( Streptomyces ) 80 kk; i M4 ¥ FH W H
(' Streptosporangineae ) SR 0| _[% it $ fil &
( Thermomonosporaceae ) ' 1) I ft 7 jik £k B &
L7 T B
(' Streptosporangiaceae ) o B R ORI R
( Nonomuraea)1 £, Kl 1 B/RnREFEEAI16S rRNA
AP RGERER .
2.3 EMMEEREES

5 Ry B BT TR BT TR PRSI 25
SEHG Y 83 BRI B A 24 MRFBLH A% 1 Al
ZNEE A PR TR, AR T AR Y 28.9% . Hiop
24.09% \A. 8% HAYBIR 73 91 %] < B0 4 280 BR A AR
kT AU A A B AT LA o 17 PR Y ik 2k
WA R, HP ) B OFR XD7., XD17., XD32, XD72,
XD114  XD120, XD128 . XD151 I i % 2% B &,
16S rRNAZE N 73 AT 45 2R 7 , 30 46 1 bR L B 5 1
F /NSRRI R A

( Actinomadura ) 1
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100|XD047 (KP823637)

Nocardia cyriacigeorgica GR-22D" (KF205245)
100]XD152 (KP823680)

Nocardia testacea 13638K" (EU741133)

1001 XD045 (KP823635)

-Nocardia nova LABAC SBP72a/12" (KJ696704)
1001XD096 (KP823677)

Rhodococcus hoagii 25-17 (AB999844)

100]XD066 (KP823653)
\Rhodococcus ruber OVC26T (JQ660742)

100|XD164 (KP823717)
Amycolatopsis dongchuanensis YIM75904" (NR_109504)

100 [XDI 10 (KP823687)
| Saccharopolyspora dendranthemae KLBMP1305T (NR_109645)

100|XD182 (KP823733) I
| Nocardioides luteus R1-727 (JQ659527)

|| ]Oo[XDIB (KP823695)
52 Dactylosporangium luteumn BK51" (NR_104502)
98 100]XD050 (KP823640)
— Micromonospora aurantiaca FoRh39T (KM370090)
81 100[XD151 (KP823710) Micromonosporaceae

gp| ‘“Micromonospora chaiyaphumensis 0S3-85T (FN178440)

100 XD094 (KP823676)
Micromonospora chersina R-Ac134" (FN649451)

100XD025 (KP823618) I
_70 | \Nonomuraea endophytica Yim65601T (NR_108788)

99
|00|-XD1 17 (KP823693) I
 Actinomadura chokoriensis 3-45-a(11)" (NR_041619) Thermomonosporaceae

Nocardiaceae

Pseudonocardiaceae

Nocardioidaceae

Streptosporangiaceae

99 [XD072 (KP823659)
Streptomyces roseogriseus NBRC13681T (AB184461)

100] XD128 (KP823697)
Streptomyces rochei AQS41T (KJ789324)
XDO017 (KP823611)
Streptomyces hyderabadensis 153-17 (AB999969)
62| 100 XD111 (KP823688)
Streptomyces costaricanus FoRh20" (KM370064)
7XD143 (KP823707)
Streptomyces glaucescens DSM40155" (GU383148)
77 | XD001 (KP823603)

991Streptomyces thermocarboxydus C42" (AB907696)

1007 XD022 (KP823615) I I .
/ ntrasporangiaceae
Knoellia flava TL1" (NR_117982)
100| XD147 (KP823708) I Micrococcaceae
Micrococcus luteus HM1" (HMN044913)

4|] 00| XDO89 (KP823670) I Microbacteriaceae
|Microbacterium paraoxydans PVR15T (KP072758)

Bacillus subtilis BS-S3" (AY583216)

100

Streptomycetaceae

62| 2

1. R#E 16S rRNA B F 5 5108 89 2 MR it b L B R4k R Se it (L 4
Figure 1. Phylogenetic tree based on 16S rRNA gene sequences showing the diversity of actinobacteria isolated from Xinghu Wetland
sediments. Numbers in parentheses represent the sequences accession number in GenBank. The number at each branch points is the

percentage supported by bootstrap. The sequence of Bacillus subtilis BS-S3" was used as the outgroup. Bar, 5% sequence divergence.
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®5 EWEMKRPYBRGORLE VIO PRI 1Y 12 BRI R ] 5 Fhi 5 ik

- REmhaEEEE HEAT R W1 S0, 45 R R 3 Bk bR XD,
Table 5. Antimicrobial activities of representative strains of XD114 XD128 75 F2 g krh BBt 3 Fhs i

actinobacterial strains isolated from Xinghu Wetland

YR A B e, B — iEfF?’yi(**jJ il

sediments

Di/De 16S rRNAZEH FFH 0 #r s (B 2) 31X 3 HR AR R
Strains Zzlr’; };{ lococcus f;iclherichia Salmonetla ™ T [ 8% 5 T4 ( Streptomyces rochei)
W1 - 230 © w24 BB HPLC S
XD4  2.50 - - Streptomyces PEEL XD7 XD114  XD128 — K [ AR A i A P tE
XD7 379 - - Streptomyces 17 HPLC Kl , 78 254nm K A 544 T, 4558 (&1 3)
X3 - 2.24 - Streptomyces BRI SRR R A KR R AR BR
XA - 340 - 'f"e”“’my"“ F’:%E’J HPLC % R iX = Rk ik If ) e 1)
e L R (LA ) SR
o 233 . ) Srepomyees AR JE TR — Al (0 AR A [R]85 57 ﬁtfﬁi RV
D42 210 . } Streptomees FEPIAE 255 (AL ETRTR) |
XD50 - 2.20 - Micromonospora 2.5 INREEERTEIE
XD71  2.28 - - Streptomyces PEH F 3R 24 BREBR, 48 T PKS I, PKSII,
Xb725.24 - - Streptomyces NPRS,AHBA H1 HMG CoA X 5 251k & Wi & il ik
e - - Sreptomyes [, 455 (3 6) TR, 24 BREGIN b PKS T3 &
e T BRIy 16.79%  PKS T IR H R
D1l 230 ) _ Steptomyees 62. 5% ,NRPS FE [N 5 FHPE R LR 16.7% , AHBA
XD 114 2.83 _ _ Streptomyces FEREBHPER RN 12.5% ,HMGA F& [R5 fHPE R
XD 117 2.29 - - Actinomadura Fb#eh 29.2% , BHK XD7 . XD17 . XD128 Fl XD143
XD 120 7.51 - - Micromonospora TN 3 R GE R E I HTE, B A F
XD 128 2.47 - - Streptomyces XD128 7£ PKS I.PKS II NRPS K HMGA 5 3 i}
i - ' Sreptomyes BEAE, ELIMC TR BRAE G 1 8 6 b e 3 oot s 1 05 9
o T RIS, TR RS
D15l 37 . ) Mieromonoypora E—2 BB 55, 47 1 BE & BB 22 45 A4 800 0 75
+:Di/De <2.0, - :no activity. %ﬁo

XD7 (KP823607)
0.02 XD128 (KP823697)

XD114 (KP823690)
Streptomyces rochei NBRC 12908" (AB184237)
Streptomyces violaceorubidus LMG 203197 (AJ781374)

Streptomyces djakartensis NBRC 15049" (AB184657)
58 Streptomyces levis NBRC 15423" (AB184670)
56— Streptomyces asterosporuss NBRL B-24328T (AY999902)
Bacillus subtilis BS-S3" (AY583216)

2. 1R#E 16S rRNA EE 5 HZ 0 3 MK R B R R LR
Figure 2. Phylogenetic tree based on 16S rRNA gene sequences showing the three strains. Numbers in parentheses represent
the sequences accession number in GenBank. The number at each branch points is the percentage supported by bootstrap.

The sequence of Bacillus subtilis BS-S3" was used as the outgroup. Bar, 2% sequence divergence.
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70
304
Control media 60 Strain XD007
254
504
204
) > 404
<
=] 15 £ 30
10
20 ﬂ l
5 M “
0 04+

0 10 20 30 40 50 0 10 20 30 40 50
t/min t/min

80
70
60

D 50_

T 40
30
20
104

Strain XD114 50 Strain XD128

0 10 20 30 40 50 "0 10 20 30 40 50
t/min t/min

B 3. =Z#RMEERRRBZHFE 254 nm 4 HPLC Ei
Figure 3. HPLC chromatography of secondary metabolites at 254 nm.

x 6. NEWEMEKEHRBENHMEAFERRERY 1E

AR RS FREESRERE . Z5ENEY 3 ‘Lﬂ— ®
R 3-2E-3-RER_BRHE A TRBOEERRE AHIFSE AGHE 27 B FE T 16S tRNA B 7
Table 6. PCR amplification of the genes encoding PKS T, B R G0 kT T B TR Hh v B S i 2k R BE VR 4L
PKS II, NPRS, AHBA and HMG CoA syntheses from the TS, 38 Al S R3S 5 R 1A 135 PR
representative actinomycetes strains isolated from LW, 0B TIEENT AH 10 M 13 NE, %
Xinghu Wetland sediments G SAR) S WIEHL AT M B,
Siins TS| PRSI_ NS AN ING GO\ 5 R AR KK EC R 5
XD 4 e 2T Chenglin Jiang %' {0 () 2 H W11 R 1 %
;(g Z3 J_r 1 i B ; FEPEA—2, {H Maya George 2 (241 55 3 g g
XD 17 _ . . _ ; TN =S a2/l ol i AV I 0 S
ig ig - :: - - - ( Nocardioform actinomycetes ) 1 b B 5L (Y i £k A7 AE
XD39 _ N ] i} - T i LR 0 o3 5 R B R TR
XD 42 - - - - - ( Knoellia ) YA TCHL 1 R B J& ( Amyycolatopsis ) 55 7F B[V &
W e VR LA | AT 260 T S B
XD 72 + + - - - 2R MR (9 R TRl I B T FEAS [R] (90
e - T HOFRBS R I R TR 5 5 JEep A i
XD 102 - - - - - PRUASERE 0 (58. 8% ) i 3, W AFAE R M AT TR 1A
N T L DD (41.2% ) JeHE, SEFWIE M PCR-DGGE A Xt
XD 117 - - - - - T DR R B RHAE I AR — 3 (AASB 5 ide
<D 128 P A R 5 B A ) R OR, K B R
XD 134 - - - - - ( Marmoricola ) A S ( Isoptericola ) | YTHERE
Xp 140 - : - - : (Arthrobacter) |77 Vi# il 2% B J& ( Actinoplanes ) %, 7]
XD 151 - - - - + REJE T2 T B 20 B O VR0 HE BB — 7R 5 30
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() S5 v 0 2 22l 22 B 43 8 O i T R E AL
JRIRHA s A B TR M2 X 2R T 43 B RO R i
I AU B RS BmA TR MR 2 5
Jr R AT HE & M2 5 5% 5 v 5 A T T O e 4 1
R SRR T R TCALE 5 LA, B
M2 5 FREE) S B ROR AN

ARG R BUZBHRY BRI E T X 3 Fh A
W R A PN BTG M, RAS 24 BRSSP bR, Hrp
20 BEXT Staphylococcus aureus H7 ¥ 4f 1% 14, 4 #R X
Escherichia coil 451G, (B X} Salmonella %A
SRACR . 5 Gebreselema %) Xif 5 4 8 87 JE (U AR
TR TRIATL PRI G P B 5 435 SR A — 350, B0 TR 0 B =2
EG BHPE TR A 0 o1 BH S R o 22 G MR . 456 DhRe
FERIRVE , X 3 MRIEHRR I 205 A 2 Fhohe
(A, X e 3R B AL AT i 2k vl & 7 A 2 R A HG
P BT B T, S HOH BT 25 1) P A i
iORAR/

FERE XD007 . XD114  XD128 %4 16S rRNA
KL 2 be ok %5 5 Ry 26 100 [ BE %5 1§ ( Streptomyces
rochei) . A CHE RS oA S B B W R 0 — D EE R
B ZEBF AR RE S AR R B 2 s L &, 1]
1, Selvakumar 2521 )\ EJVEE B WP 28 34 B i 10 FH
HR 3 B 1 220 ERAE 5 B X UL I N 2 IR S R AT
VA, R IAFT TR, o 6 A0 ERIH 28 B, 2 BR A AN 4 8 £
HATER A Y A B SRR AR 4 B 15
BNV CRE R W ARG = i i 2,6- 80T
FEXTH P A 3, 5-T0RUT FE 45 IR B kX 7 K
B A LA AR R 5 2 A AT ) P A A
ATCC10739 f1 A& B W vh o 1 2l AL 13 2 1k & 4
Borrelidin HA YU TE MPLE G, HLAR, AR 1
WFFR T, 20 [CRE 5 A AN RB 8 7= Ak Z F A 41
PTG MR G AR = 1, i 2610 [ 25 R AR B ik B
AR PUAO I A A B S BR R M AR
97 B AR 993 I L B ) A= W B v A )2 IR
R AHFSE R HPLC % 3 kR B A 9 300 18 % 1
[ 24V [C B8 25 T ( Streptomyces rocher ) T T 11k 14 4 it
AT TR 534, VI RIZ AR RE ™ B K IR
A=y, WA GG = W 2 K 25 ¥4 3 75 3k — 25 0
EI

AHIF5E 3 B, 7 5 T80 1 25 7 T e 2 TR
U5 AR R T3 B BOR SERR ], K A R T A R fi i
I AR 41 B 7 AR AR AR SR, B LA
BRI, BT R EEE 2 B TS e H AR K e
FRAR e M £ TR X T 2 48 40 i 30 A 0 b i 2K
B, — 5 TEA R 5 25 A R A ) 7 2 R AR
PSR IR GAR =1, 53— T3 TH AT LA B DA S [

AT 0 g 5 DR 7 08 SR At o A2k s 30 5 65 AL IS 4
AR DA P24 o AR SO 43 B A5 2] A9 158 i 4k T
A WS PRSI BT T, A 15 B R T RS e ek
BA A W A= 0g . WA REREOR
[ 4 JR8 50 38 LA S I 2 1 A W 3t P s 1 A4 38 = 4
AITRABEFY , W H R 2B 35 Ok DK 215 31 3 58 38
EOEAETY Nz

B R ERENRFT LR FELARMRE
MBI LA
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Diversity of cultivable actinobacteria in Xinghu wetland
sediments

Dong Xue"”, Guozhen Zhao’, Qing Yao’, Haiquan Zhao'", Honghui Zhu*"

"College of Life Science, Anhui Agricultural University, Hefei 210095, Anhui Province, China
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Abstract ; [ Objective ]| To study the diversity of cultivable actinobacteria in Xinghu wetland and screen actinobacteria with
a pharmaceutical potential for producing biologically active secondary metabolites. | Methods] We studied the diversity of
actinobacteria isolated from Xinghu wetland by using different selective isolation media and methods. The high bioactive
actinobacteria were identified and further investigated for the presence of polyketide synthases ( PKS-I, PKS-II),
nonribosomal peptide synthetases ( NRPS), 3-amino-5-hydroxybenzoic acid synthases ( AHBA) and 3-hydroxy-3-
methylglutaryl Coenzyme A ( HMG CoA) sequences by specific amplification. | Results] More than 300 actinobacteria
were isolated, and 135 isolates were selected on the basis of their morphologies on different media and were further
characterized by 16S rRNA gene sequencing. The isolates belonged to 7 orders, 10 families, 13 genera, Streptomyces was
the most frequently isolated genus, followed by the genera Micromonospora and Nocardia. Twenty-four isolates showed high
activity against Staphylococcus aureus and Escherichia coli, but there no strain displaying antagonistic activity against
Salmonella sp. High frequencies of positive PCR amplification were obtained for PKS-I (16.7% ,4/24 ), PKS-II
(62.5% ,15/24), NRPS (16.7% ,4/24), HMG CoA (29.2% ,7/24) and AHBA (12.5% ,3/24) biosynthetic
systems. High Performance Liquid Chromatography showed that strain XD7, XD114, XD128 produce lots of secondary
metabolites. [ Conclusion ] This study indicated that actinobacteria isolated from Xinghu wetland are abundant and have
potentially beneficial and diverse bioactivities which should be pursued for their biotechnical promise.
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