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Goal: Discovery of novel cis-regulatory noncoding
RNA in bacteria

Multifaceted Challenge:
 Motif representation
 Motif inference
 Motif search/refinement (more examples/better models)
 Incorporation of relevant biological knowledge
 Expert analysis

Results: successful, automated pipeline attending to all this.
 5/7 new likely riboswitch families experimentally verified
 20 other elements in a wide variety of bacteria.
 involved in diverse but individually specific cellular

processes, (citric acid cycle, ribosome, molybdenum cofactor, ...)

 more surprising: one widespread riboswitch in disparate
processes: natural competence in Vibrio cholerae to
electron transport in Geobacter sulfurreducens.

The Pipeline

Examples: 7 Representative motifs 
(of 22; 5/22 confirmed riboswitches)

Example: Ribosomal Autoregulation:
Excess L19 represses L19 (RF00556; 555-559 similar)
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Motif Search:
 one RNA family often regulates multiple genes in a

pathway, not just homologs
 More instances => better model
 RaveNnA–sensitive CM search,100x faster

 rigorus filtering–no sensitivity loss, provably
 heuristic filtering–faster still, BLAST-LIKE sensitivity

All are
important, all
need to be
integrated.
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Motif Inference:
 Cmfinder–Motif inference in unaligned sequences with

extraneous flanking regions (i.e., local alignment)
 CM as motif model
 Expectation-Maximization (EM) style iteration, with

sophisticated initialization and structure heuristics

approx 100x speedup,
same sensitivity
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