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Actinobacterial diversity in a coastal wetland of the Yellow
River Delta revealed by culture-independent approach

FENG Ge XU Shan-Shan WANG Chao YAN Li-En ZHANG Xuan LI Jing'

(College of Marine Life Sciences, Ocean University of China, Qingdao, Shandong 266003, China)

Abstract: [Objective] Using culture-independent method to analyze the diversity of actino-
myces from Yellow River Delta coastal wetland. [Methods] Actinobacterium-specific 16S
rRNA gene clone library was constructed. Representative clones selected based on the RFLP
analysis were sequenced and placed into operational taxonomic unit (OTU) groups according
to the 16S rRNA sequence similarity. Diversity statistics were analyzed using SPADE analysis
software. [Results] 324 sequences were placed into 46 OTUs. 58.7% of the OTUs belonged to
Actinobacteridae and 7 suborders of Actinomycetales. The dominant actinobacteria was
Frankineae, which accounted for 7 OTUs. 30.4% of the OTUs belonged to subclass Aci-
dimicrobidae and suborder Acidimicrobineae. 10.9% of the OTUs shared no close relationship
with published sequences. Some sequences which formed a distinct clade in phylogenetic tree
may represent new taxonomical groups of actinomyces. [Conclusion] Yellow River Delta

coastal wetland harbors abundant and diverse actinomyces. The result also implied that there
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may be large numbers of unknown actinobacterial groups.

Keywords: Yellow River Delta wetland, Actinomyces, Culture-independent, Diversity
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Fig. 1 Genome DNA and Actinobacterium-specific 16S rDNA gene PCR
A, B: #EHUAUHL DNA; C: T 14555514 PCR §7 3 7=4). M1: A DNA/Hind 111 $.4] DNA 43 F & #riE; M2: DNA 4 F
AR DL2000; 1-3: #£45 BZ10, DY 14 Fl DY40.

Note: A, B: Crude genomic DNA; C: Actinobacterial-specific PCR product. M1: X DNA/Hind III DNA marker; M2: DL2000 DNA
marker; 1-3: Samples BZ10, DY'14 and DY40.
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Fig. 2 Agarose gel electrophoresis of insert segment of clones RFLP analysis
{E: M: DNA 43-FiihRifE DL2000; 152-175: SafEF4i.
Note: M: DNA marker DL2000; 152—175: Number of clones.
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Fig.3 Rarefaction curve for Yellow River Delta coastal
wetland sediment sample
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Table 1 Diversity index of the actinobacterial clone library

Species richness Shannon index Simpson index

Sample  Number of OTUs

ACE-1 95% Cls Chao&Shen 95% Cls MLE 95% Cls
BZ10 23 27.7 (21.5, 44.6) 2314 (2.057, 3.140) 0.188 59 (0.122 14, 0.258 35)
DY 14 34 36.3 (31.1, 52.6) 2.943 (2.241, 2.740) 0.109 31 (0.068 36, 0.219 54)
DY40 17 21.8 (16.5,38.1) 1.847 (1.246, 2.530) 0.239 14 (0.041 06, 0.116 12)
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Fig. 4 Actinobacterial clones distribution of three samples
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53 il— DY40-232 (KC018167)
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W
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BZ10-71 (JQ665403)

S

5 Streptomycineae

9]

—
0.1

5 BZ10 &Hif=fAilEEEH P MELE LR 16S rDNA REXR B R
Fig.5 16S rDNA phylogenetic tree based on the partial clone sequences (640 bp) obtained from the sediment sample
BZ10 and their closely related sequences downloaded from GenBank
Note: All of bootstrap values over 50 are shown based on Neighbour-Joining analyses of 1 000 resamples data sets.
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