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Abstract: ncRNA plays an important role in regulating gene expression by various mechanisms. Many
approaches, such as bioinformatics, genomic SELEX technology, and microarray analysis, were applied to study
ncRNA, resulting in the discovery of a large number of new ncRNAs in recent five years. Here we briefly summarize

these methods for identifying and validating ncRNA.

Key words: ncRNA; bioinformatics; microarray; genomic SELEX; mass spectrometry; rnomics; RNA identification

ncRNA(non-coding RNA)
RNA(small nucleolar RNA, snoRNA) RNA
(microRNA, miRNA) RNA(short interfering

RNA, siRNA)
RNA
s ncRNA
1 (Bioinformatics)
gene-finding
ncRNA
NncRNA
2006-12-10 2007-03-12
(Y306295);
(1974 —) ;

E-mail: xueliangyi@nbu.edu.cn

CG
ncRNA gene-finding
(motif)
ncRNA
NCRNA gene-finding
NcRNA
tRNAScan-SE tRNA™@  snoScan C/ID
snoRNAsE! - SnoGps H/ACA SnORNAs
mirScan microRNAF!
RNAmotifs!®
Erpin[™ Patsearch®! ncRNA
NCRNA
ncRNA
(2006A610083)
(1962 —) ,*



2 ncRNA 123
cDNA ncRNA
ncRNA  cis-regulatory ncRNA 3 poly
RNA [-10] QRNA (A) cC A T4 RNA
ncRNA ncRNA
(1 5 T4ARNA
5 RNA
3 DNA ncRNA RT-PCR cDNA
RNA 1 C/D snoRNA cDNA cDNA
miRNA
2 ncRNA BLAST Northern ncRNA
2.1 ncRNA
( EB ) RNA ncRNA
ncRNA 5' ncRNA
r-2p AMP TADNA cDNA Marker [
3 2p CMP & 3 (Arabidopsis thaliana) 140 ncRNA
NncRNA 88 snoRNAs 2 7SL RNA 13 U snRNAs
ncRNA 50 55 7 mol/L 1 tRNA- RNA 29
RnaseT1l T2 3 4 ORFs NncRNA
U2 PHYM CL3 A M1 (20] cDNA
RNA box H/ACAsSnoRNA
(Drosophila melanogaster)®
RNA (Archaeoglobus fulgidus) (Sulfolobus
solfataricus)?*2l (E. coli)z#2l
(Aquifex aeolicus)
ncRNA
ncRNA tRNA
rRNA [12-15] 16S rRNAM RNA tRNA  rRNA
NncRNA
SNnORNA
rRNA (18] 3
RNA [27-18] ncRNA
2.2 cDNA ncRNA Genetix RNA
RNA (RNA interference) SiRNA
( ) nCRNA
NCRNA(<500nt  RNA); nCRNA (IGRs)
IGRs DNA
ncRNA mRNA tRNA
(RNPS) ncRNA rRNA 40 bp
IGRs mMRNA
ncRNA IGRs
nCRNA Hfq
mMRNA 20 500 nt ncRNAL
A dT



124

19

ncRNA Inada RNA ncRNA
Guthriel® La [34]
(Lhpl) ncRNA 5 (mass spectrometry)
H/ACA snoRNAs
ncRNA MALDI (matrix-assisted laser desorption ioniza-
3478 ncRNA (29] tion mass spectrometry) ESI (electrospray ion-
ization mass spectrometry) (MS/MS)
16 RNA RNA RNA
Northern 55 ncRNA ESI MS/MS RNA
8 ncRNA MALDI
ncRNA 5 (Aeromonas hydrophila)
16 SrRNA (38] Uu C
5 ncRNA 1 RNA
10 20 nt
RNA
ncRNAs
Bertone [¥ Tiling , RNA
RNA (31-32] RNA RNA
[33]
4 SELEX (genomic systematic evolution RNA 3D RNA
of ligands by exponential enrichment) MS 3D HIV-1 RNA 3D
ncRNA HIV-1 RNA
(RNPs) ncRNA (36] ncRNA
NcRNA NcRNA tRNA  rRNA
6 RNA ——RNA
NncRNA NncRNA
SELEX
RNA 1) ncRNA  RNPs
20 40nt RNA ncRNA
G- NcRNA
RNPs
RNA ncRNA (2)
NncRNA
(aptemer) RT-PCR RNA RNA MRNA ncRNA
rRNA snRNA tRNA RNA
nCRNA ncRNA (3) ncRNA
NncRNA  RNPs
NCcRNA
SELEX ncRNA  RNPs
mRNA , Schroeder
Hfq ncRNA (371
ncRNA ncRNA RNA Northern



125

2 ncRNA
NcRNA
(4) [18]
NncRNA
[38-39] [19]
RNA NCRNA 40-41]
RNAI ncRNA [20]
miRNA
miRNA [42] [21]
7
NcRNA [22]
NcRNA
[23]
[ 1
(1] : : .o RNA
2004, 5:9-12 [24]
[2] http://lowelab.ucsc.edu/tRNAscan-SE/
[3] http://lowelab.ucsc.edu/snoscan/
[4] http://lowelab.ucsc.edu/snoGPS/
[5] http://genes.mit.edu/mirscan/ [25]
[6] http://www.scripps.edu/mb/case/casegr-sh-3.5.html
[71 http://tagc.univ-mrs.fr/erpin/
[8] http://www.ba.itb.cnr.it/BIG/PatSearch/
[91 www.genetics.wustl.edu/eddy/software/ [26]
[10] RivasE, Klein R J, Jones T A, et al. Computational identifi-
cation of noncoding RNAs in E. coli by comparative genomics.
Curr Biol, 2001, 11: 1369-1373
[11] , , .. 3 [27]
RNA , 2006, 51(20): 2393-2398
[12] Donis-Keller H, Maxam A M, Gilbert W. Mapping adenines,
guanines, and pyrimidines in RNA. Nucleic Acids Res, 1977, [28]
4:2527-2538
[13] Yarus M, Barrell B G. The sequence of nucleotides in tRNA
lle from E.coli. Biochem Biophys Res Commun, 1971, 43:
729-734 [29]
[14] Brownlee G G, Cartwright E, McShane T, et al. The nucle-
otide sequence of somatic 5S RNA from Xenopus laevis.
FEBS Lett, 1972, 25: 8-12
[15] Ehresmann C, Stiegler P, Carbon P, et al. Recent progress in [30]
the determination of the primary sequence of the 16S RNA
of Escherichia coli. FEBS Lett, 1977, 84: 337-341
[16] Balakin A G, Smith L, Fournier M J. The RNA world of the [31]
nucleolus: two major families of small RNAs defined by
different box elements with related functions. Cell, 1996,
86: 823-834
[17] Pichon C, Felden B. Small RNA genes expressed from Sta- [32]

phylococcus aureus genomic and patho-genicity islands with
specific expression among pathogenic strains. Proc Natl Acad

Sci USA, 2005, 102: 14249-14254
Trotochaud A E, Wassarman K M. A highly conserved 6S
RNA structure is required for regulation of transcription.
Nature Struct Mol Biol, 2005, 12: 313-319
Marker C, Zemann A, Terhorst T, et al. Experimental
RNomics: identification of 140 candidates for small non-
messenger RNAs in the plant Arabidopsis thaliana. Curr
Biol, 2002, 12: 2002-2013

box H/
, 2006, 51

, , .. 4
ACAsSnoRNA

(17): 2018-2023

Yuan G H, Klambt C, Bachellerie J P, et al. RNomics in
Drosophila melanogaster: identification of 66 candidates for
novel non-messenger RNAs. Nucleic Acids Res, 2003, 31:
2495-2507

Tang T H, Bachellerie J P, Rozhdestvensky T, et al. Identi-
fication of 86 candidates for small non-messenger RNAs
from the archaeon Archaeoglobus fulgidus. Proc Natl Acad
Sci USA, 2002, 99: 7536-7541

Tang T H, Polacek N, Zywicki M, et al. Identification of
novel non-coding RNAs as potential antisense regulators in
the archaeon Sulfolobus solfataricus. Mol Microbiol, 2005,
55: 469-481

Vogel J, Bartels \VV, Tang T H, et al. RNomics in Escherichia
coli detects news RNA species and indicates parallel tran-
scriptional output in bacteria. Nucleic Acids Res, 2003, 31:
6435-6443

Kawano M, Reynolds A A, Miranda-Rios J, et al. Detection
of 50- and 30-UTR-derived small RNAs and cis-encoded
antisense RNAs in Escherichia coli. Nucleic Acids Res,
2005, 33: 1040-1050

Willkomm D K, Minnerup J, Huttenhofer A, et al. Experi-
mental RNomics in Aquifex aeolicus: identification of small
non-coding RNAs and the putative 6S RNA homolog. Nucleic
Acids Res, 2005, 33: 1949-1960

Zhang A X, Wassarman K M, Rosenow C, et al. Global
analysis of small RNA and mRNA targets of Hfg. Mol
Microbiol, 2003, 50: 1111-1124

Inada M, Guthrie C. Identification of Lhplp-associated
RNAs by microarray analysis in Saccharomyces cerevisiae
reveals association with coding and noncoding RNAs. Proc
Natl Acad Sci USA, 2004, 101: 434-439

Babak T, Blencowe B J, Hughes T R. A systematic search
for new mammalian non-coding RNAs indicates little con-
served intergenic transcription. BMC Genomics, 2005, 6:
104

Bertone P, Gerstein M, Snyder M. Applications of DNA
tiling arrays to experimental genome annotation and regula-
tory pathway discovery. Chrom Res, 2005, 13: 259-274
Kapranov P, Drenkow J, Cheng J, et al. Examples of the
complex architecture of the human transcriptome revealed
by RACE and high-density tiling arrays. Genome Res, 2005,
15:987-997

Cheng J L, Kapranov P, Drenkow J, et al. Transcriptional
maps of 10 human chromosomes at 5-nucleotide resolution.
Science, 2005, 308: 1149-1154



126

19

[33] Selinger D W, Cheung K J, Mei R, et al. RNA expression [38] Datsenko K A, Wanner B L. One-step inactivation of chro-
analysis using a 30 base pair resolution Escherichia coli mosomal genes in Escherichia coli K-12 using PCR products.
genome array. Nat Biotechnol, 2000, 18: 1262-1268 Proc Natl Acad Sci USA, 2000, 97: 6640-6645

[34] Huttenhofer A, Vogel J. Experimental approaches to iden- [39] YuDG,EllisH M, Lee E C, et al. An efficient recombination
tify non-coding RNAs. Nucleic Acids Res, 2006, 34: 635-646 system for chromosome engineering in Escherichia coli. Proc

[35] NiJ, Pomerantz S C, Rozenski J, et al. Interpretation of Natl Acad Sci USA, 2000, 97: 5978-5983
oligonucleotide mass spectra for determination of sequence [40] Willingham AT, Orth AP, Batalo S, et al. A strategy for
using electrospray ionization and tandem mass spectrometry. probing the function of noncoding RNAs finds a repressor
Anal Chem, 1996, 68: 1989-1999 of NFAT. Science, 2005, 309: 1570-1573

[36] Yu E, Fabris D. Direct probing of RNA structures and RNA~ [41] Nakamoto M, Jin P, O’Donnell W T, et al. Physiological
protein interactions in the HIV-1 packaging signal by chemi- identification of human transcripts translationally regulated
cal modification and electrospray ionization Fourier trans- by a specific microRNA. Hum Mol Genet, 2005, 14: 3813-
form mass spectrometry. J Mol Biol, 2003, 330: 211-223 3821

[37] Vitali P, Basyuk E, Le Meur E, et al. ADAR2-mediated [42] Krutzfeldt J, Rajewsky N, Braich R, et al. Silencing of
editing of RNA substrates in the nucleolus is inhibited by C/D microRNAs in vivo with ‘antagomirs’. Nature, 2005, 438:
small nucleolar RNAs. Cell Biol, 2005, 169: 745-753 685-689

(DDDC)
(PNAS) (JACS)
(NAR) (JBC) (JMB) (JMC)
2007 3 5 (PNAS)
(http://lwww.pnas.org/papbyrecent.shtml)
(PPI)
GST pull down
PPI
PPI
Nature Biotechnology (Computational Biology)
PPI
—_— 20
7 ( )
16000
PPI 80%
PPI

http://www.sibs.ac.cn



