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PCRY #, PCRIZIAIKZR(30 uL): Ex Tagli(5 U/L)
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*1. AMRERBSH
Table 1. Primers used in this study

Primers Sequences (5'—3') Reference
B27F AGAGTTTGATCCTGGCTCAG [11]
B519F CAGCMGCCGCGGTAANWC

B907R CCGTCAATTCCTTTRAGTTT

cel48 490F TNATGGTTGAAGCTCCDGAYTAYGG [12]

cel48 920R CCAAANCCRTACCAGTTRTCAACRTC

M13F GTTTTCCCAGTCACGAC Promega
MI3R CAGGAAACAGCTATGAC
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SNV 2 35 il 2 £ 2 2K 0 BB AT 2 R
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Figure 1. Degradation rates of various rice straw
compositions by bacterial consortia F1 and F2. Note:
the columns with differente small letter have significant
difference (P<0.05).
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Figure 2. The variation trend of exoglucanase of
bacterial consortia F1 and F2.
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Figure 3. The copy numbers of bacterial 16S rRNA
(A) and cel48 (B) gene in culture.
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SERE SRS R R, AW RFIME20 )
HNMFFEEAZESR . EEHAFLN86NwkET
SIEISRE, 284N E, 284V, RGN 1.16%
16.28%., H.A'OTU2516.28%, S Flavobacterium
sp. 9 10FAMBIME 93%; OTU3513.95%, SCandidate
division TM6 bacteriumA L4 H85%; OTUS Y
10.47%, SFlavitalea populi strain HY -SORAH{LI4:
“H95%; OTU4159.30%, 5 Pusillimonas noertemannii
strain 3-5- 11U H98%; OTU7H5.81%, 5

Porphyromonadaceae bacterium ING2-ESBAH{IME K
100%; OTU8[5.81%, LjCytophagaceae bacterium
ROSOMLIE}94% . & W R F20977 4 Sl 17
JE15FF, 284 &, 39MFr, FREEVERIN1.30%—
40.26%., H:AHOTUI1540.26%, 5 Clostridium sp.
6-31HILIEHN8I%; OTU6/A3.90%, 5
Rhodothermus ROSOALITER94% . B4 B FRF2H]
774> marinus strain ir- VFHIE 86%; OTU11 L
3.90%, SClostridiales bacterium Yos5 548 N
86%; OTU15/%3.90%, 5 Paenibacillus sp. BAB-
4180°AH AN 93%

242 HAHRBFERTSERIBETHHEY
HELWERE: T AM R S md, h

R2. EEERFIFF248516S rRNARPEX ELER
Table 2. Data of bacterial 16S rRNA clone library in bacterial consortia F1 and F2

Number Frequency/%
of OTUs

Phylogenetic

Clone ID Closest bacteria (accession number) Similarity/% classification

F1 F2 Fl F2
OTU9 4 0 465 0.00 Pelagicoccus croceus strain NSFB36-5 (NR_041583.1) 91 Verrucomicrobia
OTUI2 3 0 349 0.00 Paenibacillus sp. JCRO815 (JN688957.1) 94 Firmicutes
OTUIS 0 3 0.00 390  Paenibacillus sp. BAB-4180 (KJ794157.1) 93 Firmicutes
OTU1 0 31 0.00 4026 Clostridium sp.6-31 (FI808611.1) 89 Firmicutes
OTUl7 0 2 0.00 2.60 Clostridium sp. 6-31 (FJ808611.1) 89 Firmicutes
OTUIl 0 3 000 390 Clostridiales bacterium Yos55 (AB260040.1) 86 Firmicutes
OTUl6 2 0 233 0.00 Gamma Proteobacterium CN40 (FN554395.1) 94 Gammaproteobacteria
OTU4 8 1 930 130  Pusillimonas noertemannii strain 3-5-1 (JX966649.1) 98 Betaproteobacteria
OTU13 2 1 233 130  Pusillimonas sp.EBR-8-1 (KF056995.1) 98 Betaproteobacteria
oTul4 1 2 1.16  2.60  Pusillimonas noertemannii strain 3-5-1 (JX966649.1) 99 Betaproteobacteria
OTU3 12 0 13.95 0.00 Candidate division TM6 bacterium (CP011212.1) 85 Bacteroidetes
OTuU10 3 0 349 0.00 Armatimonas rosea strain YO-36 (NR_113009.1) 80 Bacteroidetes
OTU7 5 1 581  1.30 Kl};p hyromonadaceae bacterium ING2-E5B 100 Bacteroidetes

(KP233810.1)

OTU8 5 0 581 000 Cytophagaceae bacterium R050 (KC252879.1) 94 Bacteroidetes
OTU2 14 0 16.28 0.00  Flavobacterium sp. 9 10 (KC569793.1) 93 Bacteroidetes
OTUS 9 0 10.47 0.00  Flavitalea populi strain HY-50R (NR_117796.1) 95 Bacteroidetes
OTU6 3 3 349 390  Rhodothermus marinus strain ir-1 (EU214606.1) 86 Bacteroidetes

The OTUs (number of OTUs=2) in bacterial 16S rRNA clone library in F1 and F2.
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Figure 4. Neighbour-joining phylogenetic tree of partial bacterial 16S rRNA gene sequences from bacterial consortia
F1 and F2. The number in parentheses is accession number in GenBank, node number represents the confidence level
of relatives, the length of branches represents the evolutionary distance and the coefficient is 0.05.
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Figure 5. Variation of bacteria relative abundance of bacterial consortia F1 (A) and F2 (B) in culture.
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Characterization and microbial community shifts of rice
strawdegrading microbial consortia
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Abstract: [Objective] To study the relationship between microbial community and degradation rate of rice straw, we
compared and analyzed cellulose-decomposing ability, microbial community structures and shifts of microbial
consortia F1 and F2. [Methods] We determined exoglucanase activity by 3, 5-dinitrosalicylic acid colorimetry. We
determined content of cellulose, hemicellulose and lignin in rice straw by Van Soest method, and calculated
degradation rates of rice straw by the weight changes before and after a 10-day incubation. We analyzed and
compared the microbial communities and functional microbiology shifts by clone libraries, Miseq analysis and real
time-PCR based on the 16S rRNA gene and ce/48 genes. [Results] Total degradation rate, cellulose, and
hemicellulose degradation rate of microbial consortia F1 were significantly higher than that of F2. The variation trend
of exoglucanase activity in both microbial consortia F1 and F2 was consistent with that of ce/48 gene copies.
Microbial diversity of F1 was complex with aerobic bacteria as dominant species, whereas that of F2 was simple with
a high proportion of anaerobic cellulose decomposing bacteria in the later stage of incubation. In the first 4 days,
unclassified Bacillales and Bacillus were dominant in both F1 and F2. The dominant species and abundance became
different after 4-day incubation, Bacteroidetes and Firmicutes were dominant phyla of F1 and F2, respectively.
Although Petrimonas and Pusillimonas were common dominant species in F1 and F2, abundance of Petrimonas in F2
(38.30%) was significantly higher than that in F1 (9.47%), and the abundance of Clostridiales OPB54 in F2 increased
to 14.85% after 8-day incubation. [Conclusion] The abundance of ce/48 gene related with cellulose degradation rate
and exoglucanase activity, and ce/48 gene has the potential as a molecular marker to monitor the process of cellulose
degradation. Microbial community structure has a remarkable impact on the degradation efficiency of straw cellulose,
and Petrimonas, Paenibacillus, Bacillales, Clostridiales were vital species for microbial consortia F1 and F2
decomposing rice straw.

Keywords: rice straw, exoglucanase, degradation rate, microbial community
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