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Abstract

Recently non-coding RNA (ncRNA) genes have been found to serve many important functions in the cell such as regulation of gene
expression at the transcriptional level. Potentially there are more ncRNA molecules yet to be found and their possible functions are
to be revealed. The discovery of ncRNAs is a difficult task because they lack sequence indicators such as the start and stop codons dis-
played by protein-coding RNAs. Current methods utilize either sequence motifs or structural parameters to detect novel ncRNAs within
genomes. Here, we present an ob inifie ncRNA finder, named ncRNAscout, by utilizing both sequence motifs and structural parameters.
Specifically, our method has three components: (i) a measure of the frequency of a sequence, (ii) a measure of the structural stability of a
sequence contained in a f-score, and (iil) a measure of the frequency of certain patterns within a sequence that may indicate the presence
of ncRNA. Experimental results show that, given a genome and a set of known ncRNAs, our method is able to accurately identify and
locate a significant number of ncRNA sequences in the genome. The ncRNAscout tool is available for downloading at http://bioinfor-

matics.njit.edu/ncRNAscout.

Keywords: G

ide ncRNA discovery; Sequence motils; Structural parameters

Introduction

Non-coding RNA (ncRNA) is a term that describes any
RNA that is not translated into a protein or any RNA fam-
ily aside from mRNA. Non-coding RNAs have many
important intracellular functions [1,2]. For example,
rRNAs and tRNAs assist in mRNA translation; small
nuclear RNAs (snRNAs) splice mRNA; and small nucleo-
lar RNAs (snoRNAs) are involved in the modification of
rRNAs [3]. Although ncRNA sequences are abundant
within genomes [4,5] with numbers comparable to those
of protein-coding genes [6], many potential ncRNA fami-
lies are yet to be discovered and their functions are yet to
be analyzed. To date, imperfect methods have led to an
oversight of ncRNA sequences, even in extensively studied
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genomes, such as that of Saccharomyces cerevisiae [7.8).
These ncRNA sequences must be identified using new
methodologies. The ability to identify potential ncRNA
regions within a genome will allow researchers to further
the boundaries of knowledge of yet-to-be discovered
ncRINA families and their likely intracellular roles.

The difficulty in discovering ncRNA genes within a
given genomic sequence chiefly originates from their pri-
mary sequences not being evolutionarily conserved. Hence,
methods used in the discovery of protein-coding regions,
such as searching for start and stop codons or regions with
coding potential, are not effective in search for ncRNA
regions [9]. A better method would be to combine sequence
and structural features when discovering ncRNA genes
[10-13].

Current tools utilized in ncRNA exploration can be clas-
sified into three categories [1,9]: (i) ncRNA homology
search, (ii) ncRNA prediction, and (iii) ab initio ncRNA
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Abstract

Recently non-coding RNA (ncRNA) genes have been found to serve many important functions in the cell such as regulation of gene
expression at the transcriptional level. Potentially there are more ncRNA molecules yet to be found and their possible functions are
to be revealed. The discovery of ncRNAs is a difficult task because they lack sequence indicators such as the start and stop codons dis-
played by protein-coding RNAs. Current methods utilize either sequence motifs or structural parameters to detect novel ncRNAs within
genomes. Here, we present an ob inifie ncRNA finder, named ncRNAscout, by utilizing both sequence motifs and structural parameters.
Specifically, our method has three components: (i) a measure of the frequency of a sequence, (ii) a measure of the structural stability of a
sequence contained in a f-score, and (iil) a measure of the frequency of certain patterns within a sequence that may indicate the presence
of ncRNA. Experimental results show that, given a genome and a set of known ncRNAs, our method is able to accurately identify and
locate a significant number of ncRNA sequences in the genome. The ncRNAscout tool is available for downloading at http://bioinfor-

matics.njit.edu/ncRNAscout.
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Introduction

Non-coding RNA (ncRNA) is a term that describes any
RNA that is not translated into a protein or any RNA fam-
ily aside from mRNA. Non-coding RNAs have many
important intracellular functions [1,2]. For example,
rRNAs and tRNAs assist in mRNA translation; small
nuclear RNAs (snRNAs) splice mRNA; and small nucleo-
lar RNAs (snoRNAs) are involved in the modification of
rRNAs [3]. Although ncRNA sequences are abundant
within genomes [4,5] with numbers comparable to those
of protein-coding genes [6], many potential ncRNA fami-
lies are yet to be discovered and their functions are yet to
be analyzed. To date, imperfect methods have led to an
oversight of ncRNA sequences, even in extensively studied
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genomes, such as that of Saccharomyces cerevisiae [7.8).
These ncRNA sequences must be identified using new
methodologies. The ability to identify potential ncRNA
regions within a genome will allow researchers to further
the boundaries of knowledge of yet-to-be discovered
ncRINA families and their likely intracellular roles.

The difficulty in discovering ncRNA genes within a
given genomic sequence chiefly originates from their pri-
mary sequences not being evolutionarily conserved. Hence,
methods used in the discovery of protein-coding regions,
such as searching for start and stop codons or regions with
coding potential, are not effective in search for ncRNA
regions [9]. A better method would be to combine sequence
and structural features when discovering ncRNA genes
[10-13].

Current tools utilized in ncRNA exploration can be clas-
sified into three categories [1,9]: (i) ncRNA homology
search, (ii) ncRNA prediction, and (iii) ab initio ncRNA
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(54) Title: SYNTHETIC GENOMES

(57) Abstract: ~ Methods are provided for
constructing a  synthetic  genome, comprising
ing and bling nucleic acid

comprising portions of the genome, wherein at
least one of the nucleic acid cassettes is constructed
from nucleic acid components that have been
chemically synthesized, or from copies of the
chemically synthesized nucleic acid components.
In one embodi the entire sy ic genome
is constructed from nucleic acid components
that have been chemically synthesized, or from
copies of the chemically synthesized nucleic acid
components. Rational methods may be used to
design the synthetic genome (e.g., to establish a
minimal genome and/or to optimize the function
of genes within a genome, such as by mutating
or rearranging the order of the genes). Synthetic

of the i may be introduced into
vesicles (e.g., bacterial cells from which part or
all of the resident genome has been removed,
or hetic vesicles) to generate synthetic cells.
Synthetic genomes or synthetic cells may be used
for a variety of purp including the i
of syntheti

fuels, such as hydrogen or ethanol.
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