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Examination of anaerobic microorganism community for improvement

of methane production by using multiple continuous cultures
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Table 1 Compositions of mixed medium (pH 6.5)

for methanogenic archaea

Components Contents
(NH,)oNi(80y4)," 6H,0 3.0 mg
KH,PO, 0225 g
MgS0,*7H,0 0.09 g
CaCl,y"2H,0 0.14 g
NaHCO, 20 g
NaCl 0.45~18 g
Na,S04 34¢g
Resazurin 1.0 mg
Na,5+9H,0 05¢g
L-Cysteine=HC1-H,0 05¢g
Trace vitamins 58.1 mg
Trace minerals 644 g
Yeast extract 20 g
Polypeptone 20 g
Distilled water 1000.0 ml
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Table 2 Real-time PCR primer and probe sets.

Target Forward primer Reverse primer Double dye probe

Bacteria S-D-Bact-0348-S-a-17 S-D-Bact-0786-A-a-20 8-D-Bact-0515-A-a-25
(AGGCAGCAGTDRGGAAT) (GGACTACYVGGGTATCTAAT) (TGCCAGCAGCCGCGGTAATACRDAG)

Methanogenic archaea S-P-March-0348-5-a-17 S-D-Arch-0786-A-a-20 S-P-March-0515-58-a-25
(GYGCAGCAGGCGCGAAA) (GGACTACVSGGGTATCTAAT) (TGCCAGCMGCCGCGGTAAYACCGGC)

Methanobacterium sp. S-F-Mbac-0398-5-a-20

Methanosarcina sp. §-G-Msar-0450-5-a-19

5-G-Mbac-0578-A-a-22
(CCCAAGTGCCACTCTTAACG)  (AGACTTATCAARCCGGCTACGA)
§-G-Msar-0589-5-a-20

(TAGCAAGGGCCGGGCAAGA)  (ATCCCGGAGGACTGACCAAA)
Methanothermococcus okinawensis sp.  Arch21F SeaNIR

S-G-Mbac-0526-A-a-33
(AAYGGCCACCACTTGAGCTGCCGGTGTTACCGC)
S-P-Msar-0540-A-a-31
(AGACCCAATAATCACGATCACCACTCGGGCC)

(TTCCGGTTGATCCTGCCGGA)  (CACCACCTGGGCCCAAG)

Table 3 Primers used for T-RFLP

Primers name Sequence (5'—3)

Forward | Hex-Arch-FO8/04 hexachlorofluorescein-ACGGCTCAGTAACACGTGG

Reverse Arch958R TCCGGCGTTGACTCCAATT
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Fig. 2. Sequential behavior of anaerobic continuous tank fermentor. Aerobic waste sludge was
intermittently supplied to the tanks once an hour at residence time of 10 d at 40C.
(A) Methane production rate and methane concentration, (B) COD, (C) 165 rRNA gene copy

number.
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Fig. 3. Sequential profiles of growth of M. fervidus
and M. okinawensis and methane accumulation in
mixed cultures at 55T
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Fig. 4. Sequential profiles of growth of M. fervidus
and M. okinawensis and methane accumulation in
mixed cultures at 85C
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Fig. 5. Sequential profiles of growth of M. fervidus
and M. okinawensisin mixed cultures in presence of
1.0%NaCl at 85C

Symbols: O, M. fervidus; @, M. okinawensis
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Fig. 6. Methane production of anaerobic sludge in
transplantation cultures at 40C.
Symbols: O, control, @, transplantation at 1 d.
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Fig. 7 T-RFLP analysis of archaeal 165 rRNA
amplified from DNA extracts of anaerobic sludge in
transplantation cultures at 40T. (A) 0 d, (B) 5d.
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