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Figure 1. Geographic information of the sampling sites.
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A LK (TOC) FZK P Ak (WSOC) 3l & R H
HAR IR B A In ks SR JE A A 42 B 8 C/N/S Vario
EL/micro cube JG 2 2> #14X (#£ [H Elementar 2\ &) #F
AT 5E 5 AU (AK) SRR 3 ~K A 6 VL AT I
%[0] 3

B . (AN B 52 SR FH Bk 8 9 0 1 AT
e s s (AP) SR HY 3L IR 910 B = 3R 4H B P LL
3k Y HEAT I .

1.3 #m5 DNA 2EIR ML E 16S rRNA £ [H
PCR 3§ 1&

FE &L S0 DNA # HY 3% FH HiPure Soil DNA Kits
(Magen) #E4T $EHL . 41k

PCR 4 3 ¥ 4 5% F 27F/1492R "™ 8] 4 38 47,
50 PCR N AR Z&:1 x Buffer (2 2.0 mmol/L
MgCl,) , ANTP 200 wmol/L, 5% %% 0.2 wmol/L, Taq
Pl 2.5 U, #ifx DNA 1 pL,ddH,0 %2 50uL. 3%
R :94°C 5min;:94°C 1 min,55°C 1 min,72°C 90 s,
MEER 35 ¥k;72°C 10 mine LR 1972 W s B¢ 50 £%
VRN 38 R M I B, 51 WAl T 2 T R S v
Y S-C-Act-0235-0-520/S-CAct-0878-a-A19" , ¥
GC ST A E 1E 17 51 4 A F DGGE 4 47" o 50
pl PCR & W & % : 1 x Buffer (4 2.0 mmol/L
MgCl,) , ANTP 200 pwmol/L, 5|41 0.2 pmol/L, Taq
i 2. 5U, BEH DNA 1 L, ddH,0 p 2 50 wl; 3 34 fi
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Shannon-Wiener £ Ff 1 £ $ (H) , ¥ #h £ £
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TR R SR A I R A 2 R, ) R
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2.1 HREAMERNE

G WIS RE A A AR A 8] 22 BE AL/ o X BE AL AR
FI SPSS 21. 0 @47 A2 B g3 43 #r (PCA) 45 1 45 3 4]
2 ffi7ne PCA P HTE R B - kE bl 1 -7 A1 10 SREEAE
i, RIS RAT S MATALYE s A g 8 ATFE i 9

FES B PE TR 1 s IR 1 WSOC e —14. PCA J3 i PC1(90.28% ) Fil PC2
A TOC 5 & 5 EAH ¢ (R =0.997, P =0.000) ; (8.02% ) Rl J5 2 viiik 4 98.30%  fig Jx WL FE A 1)
ol 8 20 1 B AE 3 45 R S IA B85 K (243. 6 mg/kg) KEBo 5 BB WA R PCA 43 B7 7T LU 47 1) L R
159 5K B A% (33,6 mg/kg) » AN 75 2% i Hi A I [Fi) A 5t B A R 7 90 A REAE

®1EBLETFHHEE
Table 1. Physicochemical factors of Xinghu Wetland

c(TOC) / c(WsocC) / c(AN) / c(AP) / c(AK) /
Sample pH
(g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 7.52 6.96 55.97 45.20 5.23 41.10
2 7.27 20. 38 159. 31 202. 20 1.55 130. 20
3 7.20 23.63 193.76 243. 60 1.72 73.20
4 6.95 22.07 176. 54 171. 00 2.46 79. 80
5 7.52 30. 34 223.90 175. 80 2.43 114. 00
6 7. 80 17. 62 99. 03 95. 60 2.73 73.70
7 7.70 9.13 81.81 88. 40 2.23 44.90
8 7.32 4.22 38.75 190. 50 2.13 92.70
9 5.73 16. 41 81. 81 33. 60 4.96 46.90
10 6. 64 19. 85 116.25 99. 00 3.85 59.80
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Figure 2. PCA analysis of physical and chemical properties.
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2.2 Rib#E S PCR-DGGE EiZ 4

PV HLFE ) PCR P24 1t 4T DGGE 4347, 45
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Figure 3. The actinobacterial DGGE fingerprints of Wetland sediments at different stations. A: DGGE picture; B: DGGE bands

simulation diagram, the percentage is the degree of similarity based on the first lane as the standards.

ARWEFERS A FE i (0 SH R J A8 HEAT T 25457
Brs @ R 2 Prose AFFES HOR ] A6 A7 75 22
S Hop, 8 SRR I ) 2 FE VR SR AU i Fi HOh 2. 66,
2 SRR, RN 1L 8L R 8 SR A
N 2456 SRS IR 1L AT 1 SRR I
A0 0.97,2 SAERL A R AR 0. 71,

R2HRBYMHESTE (S) - ZHMEHER(H)
mHyEERE )
Table 2. Richness (S) , Shannon-wiener Index (H")

and Evenness (J°)

Sample H D J S

1 2.42 0.90 0.97 12
2 1.81 0.76 0.71 13
3 2.19 0.83 0.81 15
4 2.01 0.79 0.76 14
5 2.39 0. 87 0.83 18
6 1.85 0.79 0.77 11
7 1.97 0.78 0.75 14
8 2. 66 0.90 0.84 24
9 2.61 0.91 0. 87 20
10 2.36 0.89 0.89 14

2.3 EMEHSREMLEREESWMBEIIE (Cs)
o

£ DGGE i 4U I3 b A [A) A 36 AT 46 i A H
10 2 2D, T DL S W AN [ A it 22 1) T80 2 v A 9% AH DAY
T I S R AR B AR KR LA B I 2 TR TRk
TSR 22 5 IR R 2R 3 B T AN ) B il 22 i) 3L A 5%
H RCMAT PR 45 SR o AR mT LAt 4% FF bt 18] 1)
TR W v AR BLPE AR BN A AL, 3 5 A 4
FE ity B AR AL RE S5 15 38 77 7% 5 Ui WK 5 A B Y
Tl 2 A % 5 R AR DU R B B T S 5 FF L AT 8
R AL B A, O 18.2% - T i UPGMA 5
V2R AN TR T80 TR TR AR v 45 R AR UL E AT SR 2K 03
B> & R 4 Fros, A A Cs /N 0.4 1, i
PERERh 3 0 3 KB 1 5 B i 4 — %, 5.9 A 10
R B R SLARFE R O R R AN RIAE A L
B8, AT i T 2 11 A Vi AR ADLE 52w, R SR A AN
pli
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Table 3. Similarity coefficient of actinobacterial community in Xinghu Wetland sediments at different stations

Sample 1 2 3 4 5 6 7 8 9 10
1 5 4 5 6 4 4 6 5 5
2 0. 320 9 8 7 6 7 8 9 5
3 0.312 0.502 12 9 6 8 9 9 8
4 0. 309 0. 468 0.777 9 7 8 10 10 9
5 0. 236 0. 200 0.497 0. 405 8 6 8 10 10
6 0.369 0. 605 0. 658 0. 629 0.387 6 7 7 8
7 0. 355 0.570 0.523 0.572 0.216 0. 664 11 6 6
8 0.318 0.474 0. 403 0. 445 0.182 0. 521 0.525 10 10
9 0.306 0. 260 0.411 0.384 0. 668 0. 381 0.227 0.259 11
10 0.371 0. 321 0. 456 0. 427 0. 430 0.514 0.362 0.412 0. 444

The lower left half is similarity coefficient, the upper right half is the total number of bands.

0.32 0.50 0.60 0.70 0.80 0.90 1.00

[§%]
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Figure 4. Cluster analysis of Wetland sediments actinobacterial community composition at different stations.

2.4 DGGERTHEEREWMRENFRARFH K
BB D

£ DGGE 4k iy v, i B IL v 34 /o 4 52 11 2
gty (AN 3) MEAT U1 [T i - PCR 47 39 1 o [ /7
Wy ) 45 378 NCBL X #& 4k J5, 76 204 12 b H
BLAST M 47 K & A IE AT [A) 5 PE LL L. AN DGGE &
T e 2 4 D 4l S T LU s 4k T AR I T R
Ir RHAT S 34 SR AT I BRI B P 41 5 GeneBank
i TR S AR AL 2 4 T s, X 28 DGGE A7 3
T AR (R T A= ) Tl S8 ] DA 5 AN [R] 308 1 RS e v BT
a0 BE VR MO BB BE Al e SR A B2 Tk
(Neighbouroining) #4 #t % %t ¥ AL B W1 &l 5. M
DGGE 4% 7 v B W Fe 73 #4532 6 S FEO A g i 26

B, 0% 6 AN FL K 8 % # Bl (Streptomycetaceae) « /N B
i1 B Bl ( Micromonosporaceae ) « 25 i F X Bl
(Nocardioidaceae) - {3k Bk # £} (Micrococaceae) - £T 4
Z B B (Cellulomonadaceae) F JR /) 22 it 13 B}
(Promicromonosporaceae )9 NE A EHE B
(Streptomyces) VN R (Micromonospora) KRR
+ K J& ( Nocardioides ) ~ K P A JfE )&
(Marmoricola) ~ 21 4 #F i J& ( Cellulomonas) ~ [ 4
J& (Isoptericola) i #1 & J& (Arthrobacter) « ¥ i Jl 22
)& zZ B & M W )&
(Polymorphospora) « 7 34 44, BB W B 59 T
FEH AT (W 50.0%) , kg DR EE (L
14.7% ) P+ KE 8 (11.76% ) . P fE 8 54

# ( Actinoplanes ) -
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it S AT IR AT R e 2 5 R AT G TR
JE -~ ETUEAT W o ILH A o R G H W DR
Horp 1 BR B B} (Micrococaceae) « 4T 4 2 . fi 3 £}
( Cellulomonadaceae ) fI Jf /) o Jfg B}
(Promicromonosporaceae) 2 £F — AN K ik, ‘& A1 # @
T Bk W H (Micrococcineae) o

R4 DGGE B FFTREERFRFIIM X ER
Table 4. Alignment of DGGE sequenced clone to its

most-similar GenBank sequence

Band Closest match Similarity / %
Bl Nocardioides dubius 96
B2 Streptomyces parvulus 99
B3 Streptomyces wuyuanensis 99
B4 Streptomyces glaucescens 99
B5 Streptomyces lannensis 97
B6 Nocardioides mesophilus 99
B7 Micromonospora tulbaghiae 98
B8 Marmoricola bigeumensis 98
B9 Arthrobacter equi 99
B10 Nocardioides mesophilus 98
B11 Streptomyces coerulescens 99
B12 Actinoplanes ferrugineus 99
B13 Streptomyces levis 100
B14 Streptomyces coerulescens 99
B15 Marmoricola bigeumensts 98
Bl16 Marmoricola bigeumensts 98
B17 Nocardioides mesophilus 98
B18 Micromonospora tulbaghiae 99
B19 Streptomyces guanduensis 98
B20 Streptomyces artemisiae 98
B21 Streptomyces chartreusis 99
B22 Cellulomonas denverensis 96
B23 Isoptericola hypogeus 99
B24 Streptomyces mashuensis 96
B25 Streptomyces parvulus 99
B26 Streptomyces minutiscleroticus 98
B27 Streptomyces caelestis 99
B28 Streptomyces cyaneus 99
B29 Micromonospora tulbaghiae 97
B30 Polymorphospora rubra 99
B31 Streptomyces charireusts 100
B32 Streptomyces carpinensis 99
B33 Micromonospora tulbaghiae 100
B34 Micromonospora tulbaghiae 99

2.5 MEEBHEEMESNERFZEXE

it ] CANOCO4. 5 BRAF X £k Wi HE % 2 4 1L 4R
b RE b W Rl 2 TE) R AR 9% R R AT M B xE N g3 A
(CCA) » BRI N 43 A 1) 45 R o (e 5) .4 AF
Feflh AXT R RFAEAE B K (0. 478) 5 [ IR AXT il fx
MR 1) T T A Vi 45 K0 2 P A R AE 2 UK AT R R
Hd 5 (0.996) 5 JH Lk T BE V& 45 #4115 PR 5 R AR
SR B AR IL B 32.3% o MK b R0 R

W GER AL RAE 4 DRI BT B % 85% , W KT
TR VR R T 21 RS R B TR AR A B R R A DG
PE. CCA 43 #4520 [ XA B & 6 Fr s o 34858
T SRR s, WSk BT AR I B B SR R R B R b
J Sl 18] 7 1 AR DG M 5 Sk o 2 K B AR R A B A
F 5 FE Ao A AH DGR FE R /)5 T Sk 3% 2 18] 1)
A IR 5 DAL 1 ) B A OGP K 7. WSOCL AP %
TOC & B W JRC £k W v £ S IR B8 81, A b4 pH
(RS R B /N o FE Bl 2233410637 JAE — i ; FE A
1.5.9.10 A —2 M0 8 gl —2K,

3 g

AW il i PCRDGGE 3 A 441 T 42 3
T Hb JES 8 TR B A B 22 B R 4 A R AE 8 S AN [
FE 5 1 DGGE B3 43 8, oA R A s rh B & 11 -
24 S 4 (B 3) 5 Ul W 78 A2 00 M JEC V8 Hh il
LWB B Z R . b 8 ST A 24 &4y
SEPEACE T HE 0 R IA S 8 SRR A K B AT A, K
S 1 [ A k2B 00 o R U B B e v s LR 8 5 R
AT KB B 7K AZ > SEARE R AU S 30 10 7= 0 A1 A T 1
AW B U S By 5 TR IS G b A TR R A TR
R FRARAE A BV 45 K 2 2 RO ol 22 B 1k 4R
5 X 5 Stottmeister 5"?['6_18] IF 9T &5 1 — 2.

DGGE 5 £ & it i % 1 W M Jse B Y 1 JeC e ikt 2k
P2 R B AR A AR SR AR — 2 T R RS A
TEW AR I AL B 3 75 B2 DGGE 4% s 3 47 §) g 1]
WO o T8 e 6) W MR Y R £k B & FE i DGGE 1)
P8G5 Al AT T B W 5 3K 8 4% Aty 1 40 6 1 [ O
P S5z v R TS B R 43 Sl iR T X 6 AN B4 il Dk i 7 R
Bh AN AR TR R R R ISR TR B B 47 4k 5
JEL VR AR DI P R R 5 HG e B R R/ L R R
FE R K 0 BB A AR, 5 22 R A
B IR A A R I M T R SRR AR T 4
B 5 T8 VT 3E Y R B IR T I 6t e AR B Y
PR EAT 400361 DT B 47 1R 42 3 R IR 9% U o

IKAE A2 R G S R AR D DU 4 TR R R
B R A PR B DN SLRE Uk S AR A T
SR o RS A B B 9 5 RE B AN B
mn pH SR TV e B X B 2 AR TE 1AL T b B
AL AT Y o KL X5 DGGE & AN 4% 45 1) Kl %t 5
ST AT B (1) TR R VR A AR 2 FE R B A TR A
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0.02

B2 (KM884779)

B25 (KM884802)
Streptomyces parvuius NBRC 131937 (NR_041119)
Streptomyces coerulescens AS 4.1597" (NR_116637)

B11 (KMB84788)
I— Streptomyces minutiscleroticus NBRC 133617 (NR_112379)
B26 (KM884803)
[314 (KM884791)

Streptomyces carpinensis NRRL B-169217 (NR_115674)
68 —B32 (KM884809)
l { B3 (KM884780)
Streptomyces wuyuanensis FX617 (NR_118447)
81 B31 (KM884808)
Streptomyces chartreusis NBRC 127537 (NR_118341)
B13 (KM884790)
Streptomyces levis NRRL B-16370" (NR_115778)
B27(KM884804)
3 Streptomyces caelestis NBRC 127497 (NR_112512)
B4 (KM884781)
Streptomyces glaucescens NRRL B-2706" (NR_115773)
Sireptomyces mashuensis DSM 402217 (NR_116638)
B3 (KM884782)
Streptomyces lannensis TA4-87 (NR_113181)
B28 (KM884805)
Streptomyces cyaneus NBRC 133467 (NR_113181)
88| Sireptomyces chartreusis ISP 50857 (NR_114825)
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Figure 5. Phylogenetic tree of the clone bands and their relatives in Actinobacteria of the domain Bacteria. 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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Table 5. Summary statistics for the four axes of CCA performed on actinobacterial community of Xinghu Wetland
Axes 1 2 3 4
Eigenvalues 0.478 0.359 0.264 0. 156
Species-environment correlations 0.996 0.987 0.923 0. 887
Cumulative percentage variance of species—environment relation 32.3 56.6 74. 4 85.0
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Figure 6. Results from the CCA of physicochemical parameters

constrained to actinobacterial community composition.
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Actinobacterial diversity in Xinghu Wetland
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Abstract: [Objective] The purpose of this study was to examine the relationship between the microbial community
structure of soil actinomycetes and geochemical characteristics in Xinghu wetland sediments. [Methods] The diversity
and composition of the actiniobacterial community in sediments collected from 10 locations were studied using PCR-
denaturing gradient gel electrophoresis. Canonical correspondence analysis was carried out to examine the relationship
between environmental variables and actinobacterial community composition. [Result] There were significant differences
among the Shannon-wiener index, Richness and Evenness. Similarity analysis of actinobacteria communities in different
station showed certain trends in similarity coefficients, and actinobacteria community structure similarity of the same
transect was much higher than others. According to the results of sequence analysis of DGGE dominant bands belonged to
the orders Nocardioidaceae, Streptomycetaceae, Micromonosporaceae, Micrococaceae, Cellulomonadaceae and
Promicromonosporaceae. Canonical correspondence analysis showed that sediment water-soluble organic carbon and
available phosphorus were identified as the key factor in regulating the variations of actinobacterial community
composition. [Conclusion] Xinghu Wetland is the potential place for actinobacteria diversity. This study provides
fundamental data for further studies of the underline mechanisms of structure microbial groups and the isolation of
actinobacteria strains of interest.

Keywords: polymerase chain reaction density-gradient gel electrophoresis ( PCR-DGGE) , actinobacteria community
structure, Canonical correspondence analysis
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