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1 g c c a c t g c g g c g c c t a c c a t g c a a g t c g a g c g a a g g g a t a c t a c g g t a c g a a c t t a g t c g
6 1 g c g g a c g g g t g a g t a a c g c g t g g a c a a t c t a c c c t g t a g a c t g g g a t a a c a c c t c g a a a g
1 2 1 g g g t g c t a a t a c c g g a t a a t g t c a a g g g c a t c c t t t t c g a a g a a a g g a g g g a a t c c t a t a
1 8 1 g t g g a t t c c c c t c c c t t t a c t a t t g g t g a g g g t a a c g c c c a c c a g g c g a c t a t g g g t a c c
2 4 1 c g g c c t g a g a g g g t g a a c g g c c a c c t g a a c t g a a c a c g g t c c a a c t c c t a c g g g a g g c a g
3 0 1 c g t g g g a a t t t g t g c a t g g g g a a a c c c t g a c a c a g c a c c c c g c g t g a g t g a a a a a g g c t t
3 6 1 c g g t c t a a a c t c a a t a a t t g g g a a g a a a g a a t g a c g g t c c a t a c a a a g c c c c g g c t a a c t
4 2 1 a c g t g c c a c a c c g c g g t a a t a c t a g g g g g c g a g c t t g t c c g a t t a c t g t c a g c a g c g c g g
4 8 1 t a t a c g t a g g g c g a g c g t t t c g g a a t c t g g c g t a a a g a g c a c g t a g c g g c t a t a a a g t c a
5 4 1 g a t g t g a a a a a c c t g g t c a a c c g a g g g t a t g c a t c t g a a a c t a a a t a g c t g a g t c a g g a g
6 0 1 a g g a g a g c g g a a t t c c t g g t g t a g c g g t g a a a t g c g t a g a g a t c a g g a a g a a t a c c a g t g
6 6 1 g c g a a a g c g g c t c t c t g g a c t t g a a c t g a c g c t g a g g t g c g a a a g c g t g g g g a g c a a a c a
7 2 1 g g a t t a g a t a c c c t g g t a g t c c a c g c c g t a a a c g a t g g a t a c t a g g t g t g g g t t a g t a t a
7 8 1 a t c c g t g c c g g a g t t a a c g c a a t a a g t a t c c c g c c t g g g g a g t a c g g c c g c a a g g t t g a a
8 4 1 a c t c a a a g g a a t t g a c g g g g g c c c g c a c a a g c a g c g g a g c a t g t g g t t t a a t t c g a a g c a
9 0 1 a c g c g a a g a a c c t t a c c a g g g c t t g a c a t c c a c a g a a t c g a g t a g a a a t a c t t g a g t g c c
9 6 1 t c g t a a g a g g a g c t g t g a g a c a g g t g g t g c a t g g t t g t c g t c a g c t c g t g t c g t g a g a t g
1 0 2 1 t t g g g t t a a g t c c c g c a a c g a g c g c a a c c c c t g t t g g t a g t t a c c a g c g t a a a g a c g g g g
1 0 8 1 a c t c t a c c g a g a c t g c c g t g g a t a a c a c g g a g g a a g g c g g g g a t g a c g t c a a a t c a t c a t
1 1 4 1 g c c c t t t a t g c c c t g g g c t a c a c a c g t g c t a c a a t g g c c t g a a c a g a g g g c a g c g a a g g a
1 2 0 1 g c g a t c c g g a g c g a a t c c c a g a a a a c a g g t c c c a g t t c a g a t t g c a g g c t g c a a c c c g c c
1 2 6 1 t g c a t g a a g a c g g a g r r g c t a g t a a t c g c g g a t c a g c a t g c c g c g g t g a a t a c g t t c c c g
1 3 2 1 g g c c t t g t a c a c a c c g c c c g t c a c a c c a c g a g a g t t t a c a a c a c c c g a a g t c a g t g a c c t
1 3 8 1 a a c c g a a a g g g a g g a g g c c g a a g g t g g a a a a t g
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Figure A.1 The 16S rDNA sequence of Thermoanaerobacterium 

thermosaccharolyticum strain NOI-1  

 

 

 

 

 

 

 

 

 

 

 

 



 212 

 

 
Figure A.2 The 16S rDNA sequence of Clostridium thermocellum strain NKP-2  

 

 

 

 

 

 

 

 

 

 

 1 ctggcggcgt gcctaacaca tgcaagtcga gcggggatat acggaaggtt taccggaagt 

       61 atatcctagc ggcggacggg tgagtaacgc gtgggtaacc tacctcatac agggggataa 

      121 cacagggaaa cctgtgctaa taccgcataa tataacgggg cggcatcgtc ctgttatcaa 

      181 aggagaaatc cggtatgaga tgggcccgcg tccgattagc tggttggtga ggtaacggct 

      241 caccaaggcg acgatcggta gccgaactga gaggttggtc ggccacattg ggactgagac 

      301 acggcccaga ctcctacggg aggcagcagt ggggaatatt gcgcaatggg ggaaaccctg 

      361 acgcagcaac gccgcgtgaa ggaagaaggc cttcgggttg taaacttctt tgattgggga 

      421 cgaaggaagt gacggtaccc aaagaacaag ccacggctaa ctacgtgcca gcagccgcgg 

      481 taatacgtag gtggcgagcg ttgtccggaa ttactgggtg taaagggcgc gtaggcgggg 

      541 atgcaagtca gatgtgaaat tccggggctt aaccccggcg ctgcatctga aactgtatct 

      601 cttgagtgct ggagaggaaa gcggaattcc tagtgtagcg gtgaaatgcg tagatattag 

      661 gaggaacacc agtggcgaag gcggctttct ggacagtaac tgacgctgag gcgcgaaagc 

      721 gtggggagca aacaggatta gataccctgg tagtccacgc cgtaaacgat ggatactagg 

      781 tgtaggaggt atcgacccct tctgtgccgg agttaacaca ataagtatcc ccacctgggg 

      841 agtacggccg caaggttgaa actcaaagga attgacgggg gcccgcacaa gcagtggagt 

      901 atgtggttta attcgaagca acgcgaagaa ccttaccagg gcttgacatc cctctgacag 

      961 ctctagagat agggcttccc ttcggggcag aggagacagg tggtgcatgg ttgtcgtcag 

     1021 ctcgtgtcgt gagatgttgg gttaagtccc gcaacgagcg caacccttgt cgttagttgc 

     1081 cagcacgtta aggtgggcac tctagcgaga ctgccggcga caagtcggag gaaggtgggg 

     1141 acgacgtcaa atcatcatgc cccttatgtc ctgggctaca cacgtactac aatggctgct 

     1201 acaaagggaa gcgataccgc gaggtggagc aaatccccaa aagcagtccc agttcggatt 

     1261 gcaggctgaa actcgcctgc atgaagtcgg aattgctagt aatggcaggt cagcatactg 

     1321 ccgtgaatac gttcccgggc cttgtacaca ccgcccgtca caccatgaga gtctgcaaca 

     1381 cccgaagtca gtagtctagc cgcagaggag agcgcgccga aggtggggca ag 


