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Table 1. Processes affected by ncRMAs,

=

Process

Exarnple

Transcription

Gene silending

Replication
fkMA processing

kA maodification

kha stability

mEMNA Eranslation

Protein stability

Protein
translacation

184-nt E. coli 65

331-nt human 73K

BFS-nt human SRA

16,500-nt human Xist

~=100,000-nt human Air

451-nt human telomerasa RNA
377-nt £ coli RMase P

186-nt human U2 snRMA

102-nt 5. cerevisiae W18 C/D smoRMNA
189-nt 5. cerewvisiae snRE HAACA snoRMA
BA-nt T. brucei gCYh gRMNA

80-nt E. coli RyhB sRMA

Eukaryotic miRMNAY

109-nt E. coli Oxys

EB7-nt E. colf Dsra sRMNA

22-nt C. elegans lin-4 miRNA
363-nt E. coli tmRMA

114-nt E. coli 455 RNA

Functicn Reference

Medulates promaoter use (9, 14}
Inhibits transcription elongation factor P-TEFb (15, 18, 46)
Sterold receptor coactivator {12, 17}
Required for ¥-chromosome inactivation (72, 13)
Required for autosomal gene imprinting [17]
Caore of telomerase and telomere template {18. 48)
Catalytlc core of RMase P (8, 19)
Core of spliceasome (20, 48]
Directs 2"-0-ribose methylation of target rRNA (27, 47)
Directs pseudouridylation of target rRNA (21, 47)
Directs the insertion and excision of uridines (23, 24, 45)
Targets mRMAs for degradation? {27)
Targets mRMAs for degradation? {7, 8)
Represses translation by occluding ribosome binding (9, 70)
Activates translation by preventing formation of an (9, 109

inhibitory mRNA structure
Represses translation by palring with 3° end of (7. 8]

target mRMA
[iirects addition of tag to peptides on stalled {5, 28)

ribosomes
Integral component of signal recognition particle {9, 29)

central to proteln translocation across
membranes
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Figure 1. A revised view of the flow of genetic
informaticn in the higher eukaryolas. Primary transcripts
may be [akernaiively) spliced and further procossed 1o
oroduce a range of protein isalorms andfor neHMAs of
various types, which are involved in complax networ<s of
struetusal, funciional and regulatory infaractions.
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Fig. 1. Different mechanisms of ncRMA [red) action. {A] Direct base-paiving with tarpet RMA or
DMA malecules is central to the function of some nchMAs: Eukanyatic snoRMAs direct nodeotide
madifications {green star) by forming base pairs with flanking sequences, and the E. coll Cuys RMA
represses trarslation by forming base pairs with the Shine-Dalgamo sequence (green bos) and
cocluding ribozome binding, [B] Seme ncRMAS mirmic the structure of other nucleic acids: Bacterial
RMA polyrmarass may recognize the 65 RMA as an open promoter, and bacterial ribegomes

nize: tmRMA a5 bath a tRMA and an mEMA. (€] ncRMAS also can function as an integral part
of & larger RMA-protein comales, such as the signal recognitien partice, wheose structure has been
partially determined {45]).
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Fig. 1. A model for the molecular steps in RNA silencing,
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(A) D. melanogaster miRMA gene clusters. (B) Human miRMNA gene clusters. The cluster of
let-7a-T and let-7f-1 is separated by 26,500 nt from a copy of let-7d on chromasames & and
17. A cluster of fet-7a-3 and let-7h, separated by 538 nt on chromoseme 22, is not illustrated.
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Fig. 3, Pradicted precursor structures of 0. mefa r miEMAS, RNA
. & a secondary structure iction was performed using mfold version 3.1
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helical segments. The miRMNA sequence i underlined. The actual size of
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shorter or longer than represented. Multicopy miRMAs and their come-
sponding precurser structures are alse shown.
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Virion = (-JANP

L S

Fig. 1. Viral RNA replication complexes. (A} Negative-strand virus RNA synthesis. The negative-
strand ribonucleoprotein (RNP) complex delivered by the virion includes RdRp (red), phosphopro-
tein cofactor (yellow), and the viral RNA genome (black line) covered with nucleacapsid protein N
(blue). At the start of infection, in the absence of free N, partial mRNA transcripts are made. After
translation, N availability directs production of full-length, N-coated positive-sense RNA, which is
copied to make more genomic negative-strand RMNPs. (B) Highly simplified cross section of a
transcriptionally active dsRNA virus (reovirus) core, showing core shell proteins (blue). RNA
synthesis complexes at each of 12 fivefold axes include RdRp (red), dsRNA template, and capping
factors (yellow) that serve as an exit pore for nascent RMAs.
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