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Abstract

Recently , it was found that gpecial RNA notifs were imbedded within the 5 UTR of certain

metabolic gene transcripts, cdled as' ribosnitch” . The riboswitches could bind the corregponding metabolite
gmall ligands directly and ecidly , inducing conformetion change of riboswnitch , and then regulating cognate
gene expresson at both transcriptional and trandationa levels. Riboswitches were widdy digributed in G
podtive and negative bacterium metabolite genes, and ad < found in fung and plants. Ribosnitch regulate the
badc metabolian of vitamins, amino acids, nucleic acids, etc. It can regulae gene expresson without any
protein factor serving as mediator. Ribosnvitch might have originated very early in evolution , and it is supposed
to be the nolecular fosdl remains of the ancient RNA world. Ribosaitches can be used to gene function
research , new drugs development and gene thergpy.
Key words metabolite-binding mRNA ,aptamer , ribosnitch ,gene expresson regulation
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Fig.1 Rbosntch-mediaed control of gene expresson
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Bacterid ribosnitches repress or activate their genes depending on the corfiguration of the corresponding leader RNA sequence (shown by the line growing from
the 50 end) . In regponse to the change of the metalolite concentration , they control transcription termination (a,c) or trandation initiation (b ,d) , or both if
the genrloop dructure of the terminator a9 serves as a sequedor of the rilbosome-binding ste (RBS) . In each case, the binding of a gecific metabolite (m)
to the conserved RNA-sensor domain gakilizes the ribosnitch sructure (shown as a hypothetica three-stem gtructure) thus preventing the formetion of an
dternative RNA dructure that could be an antiterminator (@) , antisequestor (b) , terminator (c) or sequedor of RBS (d) . The riboome is shown in pae

gey. The conplementary RNA regons are indicated in bold line

Table 1 Ribosnitches and their role in reguation of bacteriad metaboliam

'z:izk:;)”e Precursor RNA sensor Target process Target genes Where found
AVIN B rf - box Transcription termination B2 gynthed's Qam(+) and
or trandation initiation and trangport Qam( - ) bacteria
TPP B, thi-box Trancription termination B; gnthess Qam(+) and
or trandation initiation and transport Qam( - ) bacteria,ome
archaea , fung and plants
Ado-Chl By B1o-box Transcription termination Bi, gnthess Qam(+) and
and/or trandation initiation and transport Qam( - ) bacteria
SAM Met Sbox Transcription termination Suifur metabolism Qam( - ) bacteria
Lysne N/A L-box Transcription termination lysC Qam(+) and
Qam( - ) bacteria
Quanine ,HX N/A Ghox Transcription termination Purine metabolism Qam( +) bacteria

and antitermination

and trangport

Ado-Chl : aderpgyloobdamin; B2: riboflavin; B1: thiamine; B12-box, Ghox, L-box, rfn-box and thi-box : evol utionarily conserved RNA dructures that bind

Ado-Chl , guanine, lysne, AVIN and TPP, regectivey; AVIN: flain noronucleotide; Gam( +) : Qam postive; Gam( - ) :

Qam negdtive; HX:

hypoxanthine; Met : methionine; N/A : not gpplicable; SAM : Sadenos/-L-methionine; TPP: thiamine pyrophogphate
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