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Advanced in 16Sr RNA Secondary Structure and Its Application
in Systematic Classification
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Abstract 16S rRNA as macromolecule in studying organism systematic evolution has attracted close attention. It is
an absolutdy necessary index in systematic classfication. However , when carrying out systematic analyss the genera
multi- sequence dignment method obvioudy has its limitation, i. e. it cannot shake off itsprimary structure. Snce
1980s, :ome researchers have thrown their look at 16S rRNA secondary structure analyss study , and have made a
great progress. The study suggested that 16S rRNA secondary structure may become an important replenishment in
sysematic clasdfication as a new classfication index.

Keywords 16SrRNA ; sscondary structure; systematic classfication

, RNA , 16S rRNA

RNA RNA (1]
RNA
1 16SrRNA
, 16S rRNA 1.1 16SrRNA
: 1981 ,Woee ! E.coi 16SrRNA
(compensatory mutations) ,
16S rRNA , 16S rRNA
,16S rRNA ,
16S rRNA
30S ,

:2005- 01- 10

‘973" (2004CB719601) ; (30270004)


zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线


24 © 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved.

5 :16S rRNA 55
Sience
16S rRNA ,
, [6 8]
Woese , rRNA ;
, (
) 1983 ,Woes [® ,
150 16S rRNA ( , X
16S rRNA y NMR
, 20 a
, 16S rRNA
, 16S rRNA
1 [9] H
Negfd* 1993 , , ,
) 1.3
16S rRNA ,16S rRNA
\ , \ m iV
Woese RNA Web Stel*® (http://www. rna. icmb. u
1.2 texas. edu/ ) RNA
, X NMR , )
RNA , )
, RNA RNA , RNA
1 H] L] L] 3
RNA (rRNA mRNA tRNA)
RNA , RNA RNA 4
RNA 2
16S rRNA
.RNAstructure , . Noller-Woese- Gutell 16S
1981 Zuker®  rRNA ,
: , 16S rRNA ,
, — ;16S rRNA_
RNA ; 16S rRNA

http: //mww.cnki.net


zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

Lynne
文本高亮工具


56 25

, Post Script ,PDF
(GJJUG
AsU
2 16SrRNA 6t
ik 4o e
g a u,. G UsA
AU C+G CsG
C-q C*G CeG
) AU Aty AU
Gy G*C Al
16S rRNA g.8 &b G A
GAG.C(_‘b GAG.CG AG-CG
, : 5’ , G , G
’ ot xC ’ i f 5{ }CG 3C,
, 16S rRNA \ B.subtilis B.cycloheptanicus B.acidoterrestris
2 B. subtilis Bacillus , 2
(. ,16S rRNA Bacillus
(1), Alicyclobacillus
1992 , Wiotzkey [ , 829 857 ,997 1 044 1128
(Bacillus) 16STrRNA , 1 144
16S rRNA , Bacillus
( Alicyclobacillus) , 16S rRNA
Bacillus 3 , 2003
w-alicylic fatty acid (131 Thermaceae 38 16S rRNA
,16S rRNA . 16S rRNA
; 38
;65 104 ( E. coli 18 , NCBI
16S rRNA) , (http://www. ncbi. nim. nih. gov/)
( 2 (1] ( Thermus)
. A 16S
5! 4: il Af % B (unstructured single strand)
, rRNA . 16S rRNA
A 3
Al /
g:g R H(bulge loop)
%0 G . 16S rRNA
(muhi-bran?hcdloop) GOC %k #(hair pin Joop)
% _Aey
A CC
ACC) GU c G ,16S rRNA
C ° 00 oo ee] C
AlUG G/ UCA U G yY
LR 2002 2004 ., SEM
H(helix) R
4 Hi(interior loop) 16S rRNA
[15 17]
1 RNA !

16SrRNA


zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线


:16S rRNA

57

(1]

(2]

(3]

[4]

[5]

[7]

RNA
[18,19]

; ,16S rRNA

16S rRNA ,

,16S rRNA

) , . RNA
[J3]. , 2003, 25(6) :314 - 322.
Noller H F, Woese C R. Secondary Sructure of 16S Riboso-
ma RNA[J]. Sdence, 1981, 212:403 - 411.
Woese CR, Gutel R, Noller H F, et al. Detaled Anayssof
the Higher-Order Structureof 16S1 ike Ribosomad Ribonudeic
Acids[J]. Microbiol Rev, 1983, 47(4) :621 - 669.
NeefsJ M, Van de Peer Y, De Rijk P, et al. Compilation of
smal ribosoma subunit RNA structures[J]. Nucleic Acids
Res, 1993, 21(13) :3 025 - 3 049.
Zuker M, Stiegler P. Optima computer folding of large RNA
sequences us ng thermodynamics and auxiliary information[J] .
Nucleic Acids Res, 1981, 9(1) :133 - 148.
Eddy SR, Durbin R. RNA sequence anays's usng covariance
modes[J]. Nudeic Acids Res, 1994, 22 (11) : 2 079 -
2 088.
Winker S, Overbeek R, Woese C R, et al. Sructure detec-
tion through automated covariance search[J]. Comput Appl
Biosdi , 1990, 6(4) :365- 71.

(8l

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17

[18]

[19]

JamesB D, Olsen GJ, Pace N R. Phylogenetic comparative
andyds of RNA secondary sructure[J]. Meth Enzynol ,
1989, 180:227 - 239.

Juan V , Wiloon C. RNA Secondary Structure Prediction Based
on Free Energy and Phylogenetic Andyss[J]. J Mol Biol ,
1999, 289(4) :935- 947.

Cannone J J, Subramanian S, Schnare M N, et al. The Conr
parative RNA Web (CRW) Ste: an online database of comr
parative sequence and structure information for ribosomd , in-
tron, and other RNAS[J]. BMC Bioinformatics, 2002, 3(1) :
2.

Petterson B, de Slva SK, Uhlen M, et al. Bacillus siralis
. nov. , anove speciesfrom slage with a higher order struc-
turd attribute in the 16SrRNA genes[J]. IntJ Sys Evol Mi-
crobiol , 2000, 50:2 181 - 2 187.

Wisotzkey J D, Jurtshuk PJr, Fox G E, et al. Comparative
sequence andyseson the 16S rRNA (rDNA) of Bacillus aci-
docal darius, Bacillus acidoterrestris, and Bacillus cyclohep-
tanicus and proposd for creation of a new genus, Alicy-
clobacillus gen. nov[J]. Int J Syst Bacteriol , 1992, 42:263
- 269.

Chen C, Zhao S, Ben K. Phylogenetic andyss of the family
Thermaceae with an emphass on sgnature postion and sec
ondary dructure of 16S rRNA[J]. FEMS Microbiol Lett,
2003, 221(2) :293 - 298.

Gw CL ,Wang T, Peng Q, et al. The Phylotypeof Thermus
from the Reha Geotherma Area, Tengchong, China[J]. The
Journa of Microbiology , 2003, 41(2) :152 - 156.
Rees G N, Hafoot C G, Jansen P H, et al.
trueperi gen. nov. , . nov. , a phototrophic purple sulfur
bacterium ilated from freshwater lake sediment[J]. Int J
Syst Evol Microbiol , 2002, 52:671 - 678.

Hong S G, Bae K S, Herzberg M , et al. Candida kunwiensis
. nov. , ayeast asociated with flowers and bumblebees[J] .
Int J Syst Evol Microbiol , 2003, 53:367 - 372.

Sokolova T G, GonzdezJ M, KostrikinaN A, et al. Ther-

masi nus carboxydivorans gen. nov. , . nov. , a new anaero-

Thiobaca

bic, thermophilic, carbon- monoxide-oxidizing , hydrogenogenic
bacterium from a hot pool of Yelowstone Nationd Park[J].
Int J Syst Evol Microbiol , 2004, 54:2 353 - 2 359.
Bouthinon D, Soldano H. A new method to predict the consen-
sus secondary structure of a setof unadigned RNA  sequences
[J]. Bioinformatics, 1999, 15(10) :785 - 798.

Akutsu T. Dynamic programming dgorithms for RNA sec
ondary structure prediction with pseudoknots[J]. Discrete Ap-
plied Mathematics, 2000, 104:45 - 62.


zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线

zhangpin
下划线


