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(TTiChotomospora caesia AY956800 GCGTAGTCGATGGA-CAACCGGTTGA-TATTCCGGTACCCGCTTTGAAACGCCCAATATTGAATCCTCTGATGCTAAGTCCGTGAA- -~~~
Thermomonospora chromogena AF116563 GCGTAGTCGATGGA-TAACGGGTTGA-TATTCCCGTACCCGCCGTGGTGCGCCCA-CGTCGAGGCCGTTGATGCTAACCCGTCGAG- - -~
Pseudonocardia halophobica AY956793 GCGTAGGCGATGGA-TAACGGGTTGA-TATTCCCGTGCTCGTGATAGTGCGTCCA-TGCCGAGGCTGTTGATGCTAACCATCCGAA- - -~
Saccharopolyspora erythraea AY956803 GCGTAGGCGATGGA-TAACGGGTTGA-TATTCCCGTACCCGTGCGCATGCGTCCA-TGGTGARACGGTTGAGACTAACCATCCG-
Tsukamurella paurometabola AY956797 GCGTAGTCGATGGA-CAACGGGTTGA-TATTCCCGTACCCGTGTCAGATCGCCCC-TGATGAATCAGTTG-TACTAACCGTCCTGA- -~~~

Gordonia rubripertincta AY956799 GCGTAGTCGATGGA-CAACGGGTTGA-TATTCCCGTACCCGTGTCAGATCGCCCC-TGATGAATCAGTTG-TACTAACCGTCCTGA- -~ -
Streptomycoides glaucoflavus AY956805 GCGTAGGCGATGGA-CAACGGGTTGA-TATTCCCGTACCCGTGTATCCGCGCCCA-TGCTGAATCAGTTG-TACTAACCATCCAGA- -~~~
williamsia murale AY956801 GCGTAGGCGATGGA-CAACGGGTCGA-TATTCCCGTACCCGTGTAGTCGCGTCCG-TGATGAATCAGCAG-TACTAACCATCCTGA- -~~~
Micromonospora cherisina AY956804 GCGTAGTCGATGGA-CAACGGGTTGA-TATTCCCGTACCCGCGAAAGAGCGACCC-TGACGAACCTCGTTGTGCTAACCACCCARA- -~~~
Kocuria rhizophila AY956795 GCGTAGGCGATGGA-CAACGGGTTGA-TATTCCCGTACCGATGAAGAACCGACCC-TACTGA-GCCGGGGATACTAACCACCCGAGCCAC
Renibacterium salmoninarum AF143477 GCGTAGTCGATGGA-CAACGGGTTGA-TATTCCCGTACCGGCGAAGAACCGCCCA-TACTGA-GCAGGTGATACTAACCGCCAGA---AG
Microbacterium oxydans AY956796 GCGTAGTCGATGGA-CAACGGGTTGA-TATTCCCGTACCGGCGAAGAACCGCCCA-AGCTAA-TCCAGTAGTGCTAAGTGTCTGA

Leifsonia xyli AE016822 GCGTAGTCGATGGA-CAACGGGTTGA-TATTCCCGTACCGGCGAAGAACCGTCCA-AGCTAA-TCCAGTGGTGCTAAGAGTCCTA

Oerskovia turbata AY956798 GCGTAGGCGATGGA-CAAGGAGTTGA-TATTCTCCTACCGGCGAAGAACCGCCCA-TACCGAACCCGGTGATGCTAAGCGCCCTT

Kribbella sandramycini AY956794 GCGTAGTCGATGGA-CAACGGGTTGA-TATTCCCGTACCGGCATTAACACGACCC-GACCGAACCTGCTGATGCTAAGTCTTCGA- -~~~
Tropheryma whippelii AE016850 GCGTAGTCGATGGA-CAACGGGTTGA-TATTCCCGTACCGGCAAAGAACCGCCCA-TATT---CCGCGTAGT -~ --- --

Microbispora bispora U83912 GCGTAGTCGATGGG-CAACGGGTTGA-TATTCCCGTACCCGCCGTGGCGCGTTCT-G- - -

$Rubrobacter radiotolerans AY956802 GCGTAGGCGATGGA-AAACAGGTTAA-TATTCCTGTACTTCCAGTTATTGGTCGCT --
Symbiobacterium thermophilum AP006840 GCGTAGGCGATGGG-AAACAGGTCGA-CATTCCTGTACCACCTACG --
Mycoplasma penetrans NC_000912 GCGTAGCTGATGGA-TAACAGGTTAA-TATTCCTGTACCAATGTAT-G --
Listeria innocua X92949 GCGTAGGCGATGGA - CAACAGGTAGA -GATTCCTGTACCAGTGCTAATT -GTTTA - -
Bacillus subtilis 799104 GCGTAGGCGATGGA - CAACAGGTTGA- TATTCCTGTACCACCTCCTCACCATTTG- -
Lactococcus lactis X64887 GCGTAGTCGATGGA - CAACTGGTTGA - TATTCCAGTACTAGATAT -GATCGT- - - -
{ Staphylococcus aureus BA000017 GCGTAGGCGATGGA-TAACAGGTTGA-TATTCCTGTACCACCTAT-AATCGTTTT- -
Clostridium tetani NC_004557 GCGTAGGTGATGGA-CAATCGGTTGA-TATTCCGATACCGCCAACTTTC-GTTTG- -
Synechocystis sp. BA000022 GCGTAGTCGATGGA-CAACCGGTCAA-TATTCCGGTACTGATTATAGATTGT - - - - - --
Thermus thermophilus X12612 GCGTAGCCGAAGGG - CAGCCGGTTAA- TATTCCGGCCCTTCCCGCAGGT - - - - - --
Chlamydia muridarum U68437 GCGTAGACGATGGAGCAGCAGGTTAAATATTCCTGCACCACCTARAACTAT - - - --
Aquifex aeolicus AE000751 GCGTAGCCGATGGG-AAGCGGGTCAA- CATTCCCGCGCCAGCTCGGTGE- - - - - --
\ Escheriachia coli NC 000913 GCGTAGTCGATGGG-AAACAGGTTAA-TATTCCTGTACTTGGTGTTACT - - - - -
Fhkkkkk  kk Kk * *k ok kkkk *
Trichotomospora caesia GCCGCCCCTGATCTCTTCGGAG- - TGAGGGGGAGTGGTGGAGCCGACGACCCGA-GGTGGTA- - - -GTAGGTAAGCGA - - TGGGGTGACGCAGGAAGGTA
Thermomonospora chromogena TCCGGCCACTCTCTTCTTTGAG- -GGGGGTGGTGTGGAGGAGCCGGGGACCCGA-GGCGGTA- - - -GTAGGCGAGCGA - - TGGGGTGACGCAGGAAGGTA
Pseudonocardia halophobica -CCCGCCTCTGAGTCCTTCGGG-ACGAGGGGGAGTGGGGGAGCGTGGGGTCCGA-TTCGGTA- - - -GTAGGCAAGCGA - - TGGGGTGACGCAGGAGGGTA
Saccharopolyspora erythraea --CTGGCTGTGTGAGTCTTCGG-ACGAGCGTAGTTGGT---GCATGGGACCTGA-TTCCGCG- ---GTAGTCAAGTGA - - TGGGGTGACGCAGGAGGGTA
Tsukamurella paurometabola -AGCACCTTGATCACCTTCGGG-TGACGGTGGTGTGGAT - -GCACGGGACCTCG-GCTGGTA- - - -GTAGTCAAGCGA - - TGGGGTGACGCAGGAAGGTA
Gordonia rubripertincta -AGCACCTTGATCACCTTCGGG-TGACGGTGGTGTGGAT - -GCACGGGACCTCG-GCTGGTA- - - -GTAGTCAAGCGA - - TGGGGTGACGCAGGAAGGTA
Streptomycoides glaucoflavus -TCCCCCAGGAGCACCTTCGGG-TGCCGGGTGGGGTGAT --GCATGGGACCTTG-GCTGGTA- - - -GTAGGCAAGCGA - - TGGGGTGACGCAGGAAGGTA
williamsia murale -AGATCAAGGGTTACCTTCGGG-TTTCGTTTGGTTGGAT - -GCATGGGACCTTT -GCTGGTA- - - -GTAGTCAAGCGA - - TGGGGTGACGCAGGAAGGTA
Micromonospora cherisina -CCAGCCAAGGT- - -CTTCGGA-CTGAGGTTGGGGA- - - - - GCGTGGGAACCTG-GCGGGTA- - - -GTAGTCAAGCGA - - TGGGGTGACGCAGGAAGGTA
Kocuria rhizophila CATGACCGTGACCCCTTGTGGGTCGCGGGGTGTGTGGTGAGGC -TGGGACCTGATCCGGGGA - - -GGTARACGTGTTAACAGGTGTGACGCAGGAAGGTA
Renibacterium salmoninarum CATGATCGATCACCCTTGTGG- -TGTGAGGTTTTTTGTGGATCGCGGGACCTTATCCTGGGA - - -GGTAAGCGTATTAACAGGTGTGACGCAGGAAGGTA
Microbacterium oxydans CCCAGTGACTGATCCCTTCGGG- -GTGACGCTCTGGGCCTAGCGCACGACCCCATTCTGGTGC - ~-GGTTAGCGTATTAACAGGTGTGACGCAGGAAGGTA
Leifsonia xyli CCTGGACACCGATCCCTTCGGG- -GTGACGGTCCAGGTCTAACGCTCGACCCCATGCTGGTGC- ~-GGCTAGCGTATTAACAGGTGTGACGCAGGAAGGTA
Oerskovia turbata CCCG--CACCGTCTCCTTCGGG- -A-GACATCGCGGGAGCGGCGCGCGACCCGA-ACCGGTACTAGGTAAGCGTATTAACAGGGGTGACGCAGGAAGGTA
Kribbella sandramycini AACCATGAGGCCTTCGGGTTGAGTGGCGGAGCAGACGGCCCGA-GGTGGTA - - - -GTAGGTGCATTG - -AGGAGTGACGCAGGAGGGTA
Tropheryma whippelii TTCGTTCAGC--ATTTTG- -CTGTGCTTACGGTAC- -CCCTTTTACGGTGT - -GCGGGATAAGTGTTCAGGTGTGACGCAGGAAGGTA
Microbispora bispora -GCAGGTAAGCGA - - TGGGGGGACGCAGGAAGGTA

-GCGA- -TGGAGGGACGGAGAAGGCTA
- -TGACCGA- - TGCGGGGACGCAGGAGGCTA
- -AATGA- - TGGAGTGACGGAGAAGGTTA
ACCGA- -TGGGGTGACACAGAAGGATA
AGCAA- -TGGGGGGACGCAGGAGGATA
---GA--TGGAGGGACGCAGTAGGCTA
---AATCGA- - TGGGGGGACGCAGTAGGATA
ACAAA--TGGGGTGACACAGAAGGATA
--GG--CGG-GGGACGGAGAAGGCTA
-GCGA- -TGGGGGGACGCTCTAGGCTA
AGCAA--AGGAATGACGGAGTAAGTTA
-AGCCGG- -TGTCGTGACGCAGGAGGCTA

GCGA - -AGGGGGGACGGAGAAGGCTA
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Note: Dashes (-) in this particular alignment indicate sequence gap. The positions which
are conserved in all sequences are denoted below by the asterisks (*)

Fig. 4 Partial alignment of 23S rRNA sequences showing a large insert (99~110nt) specific for
Actinobacteria. Dashes in the alignment represent lack of nucleotide at that position. The
sequences in the braces are from different actinobacterial strains and the left sequences are
from representatives of other bacterial groups.



