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DI77& cluster I (Sphingobium)Z 35314}
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2 At o, Al54E neighbor-joining HH o2 A 24614
o Algaed AL AAE Y3 1000 W bootstrap
resamplingS- A]&5FHTE 16S tRNA F-AX}e] o]A4%E E
coli®] 16S IRNA 72} o] A2 RS 7Hko & 81901 (3),
ol Z53El7] A3l RNAstructure (v. 4.11) TEH1E AL
B3t

A% o D&

16S rRNA XS] Y7 (MY B2} Al MEt

S. chungbukensis DI779) F3A) T2AERHE =3} 16S
rRNA 7 2HAY911412)9] ol 1,502 bpe]ThFig. 1). ol&
2000359 GenBank®ll S5EUE SUFF2 REH 168
RNA F-AAHAF159257)9 BLAST2E AM8-8ted vl A7),
67 bp AolE HYTh AFHom AR, AL 168
RNA 32 GenBankol] 528 AJGH T} 5 WEEOE 29 bp,
3 WFOR 37 bpel Aol2 Ztzt FAHo] glom, 1458 ¥
X T G F7HE

20014, Takuchi Z1EF(14)ol 23} RAH Sphingomonas Z 2
BFoNA 8 chungbukensis DITTS S, chlorophenolica, S.
yanoikuyae T G cluster IR FEEJTH o] Al7]o) A&
S chungbukensis DIT72] 16S rRNA 382 A QL A o]
A7) W&o, £ AoA F1H) Z2AES B8 448 MF
S 73 ME HEZ Sphingomonas £ FAAES X5

CAAACTTGAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCATGCCTAATACATGCA 60
AGTCGAACGAGACCTTCGGGTCTAGTGGCGCACGGGTGCGTAACGCGTGGGAATCTGCCC 120
TTGGGTTCGGAATAACGTTTGGAAACGAACGCTAATACCGGATGATGACGCCAAAGAGAT 180
TTGGAGTCCAAAGATTTATCGCCCAAGGATGAGCCCGCGTAGGATTAGCTAGTTGGTAAG 240
GTAAAGGCTTACCAAGGCGACGATCCTTAGCTGGTCTGAGAGGATGATCAGCCACACTGG 300
GACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATATTGGACAATGGGG 360
GCAACCCTGATCCAGCAATGCCGCGTGAGTGATGAAGGCCTTAGGGTTGTAAAGCTCTTT 420
TACCCGGGATGATAATGACAGTACCGGGAGAATAAGCCCCGGCTAACTCCGTGCCAGCAG 480
COGCGGTAATACGGAGGGGGCTAGCGTTGTTCGGAATTACTGGGCGTAAAGCGCACGTAG 540
GCGGCGATTTAAGTCAGGGGTGAAAGCCCAGTGCTCAACACTGGAACTGCCCTTGAGACT - 600
GGATTGCTTGAATCACGGAGAGGTGGGTGGAATTCCGAGTGTAGAGGTGAAATTCGTAGA 660
TATTCGGAAGAACACCAGTGGCGAAGGCGGCCCACTGGACGTGTATTGACGCTGAGGTGC 720
GAAAGCGTGGGRGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTARACGATGATA 780
ACTAGCTGCTGGGGTGCATGGCATTTCAGTGGCGCAGCTAACGCATTAAGTTATCCGCCT 840
GGGGAGTACGGTCGCAAGATTAAAACTCAAAGGAATTGACGGGGGCCTGCACAAGCGGTG 900
GAGCATGTGGTT TAATTCGAAGCAACGCGCAGAACCTTACCAACGTTTGACATCCCTATC 960
GCGGTTACCAGAGATGGTTTCCTTCAGTTCGGCTGGATAGGTGACAGGTGCTGCATGGCT 1020
GTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGCCT 1080
TTAGTTGCCATCATTTAGTTGGGTACTCTAAAGGAACCGCCGGTGATAAGCCGGAGGAAG 1140
GTGGGGATGACGTCAAGTCCTCATGGCCCTTACGCGTTGGGCTACACACGTGCTACAATG 1200
GCGACTACAGTGGGCAGCCACTCCGCGAGGAGGAGCTAATCTCCAAMAGTCGTCTCAGTT 1260
CGGATTGTTCTCTGCAACTCGAGAGCATGAAGGCGGAATCGCTAGTAATCGCGGATCAGC 1320
ATGCCGCGGTGAATACGTTCCCAGGCCTTGTACACACCGCCCGTCACACCATGGGAGTTG 1380
GATTCACTCGAAGGCGTTGAGCTAACCCGCAAGGGAGGCAGGCGACCACAGTGGGTTTAG 1440
CGACTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGOGGCTGGATCACCTCCT 1500
T 1502

Fig. 1. Nucleotide sequence of 16S rRNA from S chungbukensis
DI77.
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Fig. 2. Phylogenetic analysis of 16S rRNA from S. chungbukensis
DI77.
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Table 1. Genus-specific regions in S. chungbukensis DI77 16S rRNA

No. Name Position (bp) Size (bp)
1 X1 70- 83 14
2 X2 170-185 16
3 X3 195-198 4
4 X4 433-436 4
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Fig. 3. Secondary structure of 16S rRNA from S. chungbukensis DI77 based on that of E. coli.
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Table 2. Variable regions in S. chungbukensis DJ77 16S rRNA
g g
No. Name Position(bp) Size(bp) Strength
1 A 71-82 12 strong
2 B 137-150 14 strong
3 C 545- 707 163 strong
4 D 789- 809 21 strong
5 E 954-1003 50 strong
6 F 1077-1118 42 weak
7 G 1203-1251 49 weak
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chungbukensis VMO0440 (AY151392)1 -5 Jeh}A] @ B0
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DJI77 161 GCTAATACCGGATGATGACGCCAAAGAGATITGGAGTCCAAAGATTIT 207

PHE7d9 133 GCTAATACCGGATGATGACGCCAAAGAGATTTGGAGTCCAAAGATTIT 179
KH3-2 185 GCTAATACCGGATGATGACGCCAAAGAAATTTGGAGTCCAAAGATTT 201
VMO0440 142 GCTAATACCGGATGATGACGT-----v-vmwu- GAGTCCAAAGATTT 177

Fig. 4. Nucleotide sequence comparison of the X2 region. The X2
region of 16S rRNA of S. chungbukensis DJ77 (AY911412) is
compared with that of uncultured soil bacterium clone PHE7d9
(AY699586), Sphingomonas sp. KH3-2 (AF282616) and S
chungbukensis VM0440 (AY 151392).
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Fig. 5. Secondary structures of three species about X2 region.
Sequence of S. chungbukensis DI77 is different from that of C. jejuni,
but structure of X2 region in strain DJ77 is similar to that of C. jejuni.
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ABSTRACT : Nucleotide Sequence and Secondary Structure of 16S rRNA from Sphingomonas
chungbukensis DJ77
Kwan-Young Lee, Hae-Ryong Kwon, Won-Ho Lee, and Young-Chang Kim"* (School of
Life Sciences, Chungbuk National University, Cheongju, 361-763, Korea, 'Biotechnology
Research Institute, Chungbuk National University, Cheongju, 361-763, Korea)

A 168 ribosomal RNA gene from S. chungbukensis DJ77 has been sequenced. This sequence had a length of
1,502 bp and was extended for 29 bp at 5' and for 37 bp at 3' from the partial sequence (1,435 bp) registered in
2000 year. Besides, 1 bp was newly added near to the 3' end. We made the secondary structure of the 16S rRNA
based on E. coli model and found four specific regions. We found constant and variable regions in genus Sph-
ingomonas as the result of multiple alignment of 16S tRNA gene sequences from Sphingomonas spp. and S.
chungbukensis DI77. We found a stem loop sturucture in S. chungbukensis DJ77, which was only discovered in
C. jejuni to date. It showed the structural agreement despite the difference of the sequences from the both organ-
isms. Finally, S. chungbukensis DJ77 belonged to cluster II (Sphingobium) group, after the classification using
phylogenetic analysis and nucleotide signature analysis.



