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1. Metamotifs used as the motif priors. 2. Weight matrix prior improves NMICA's sensitivity.

Figure 4: The effect of metamotif position weight matrix prior on motif discovery with NestedMICA.

The informative motif prior function was shown to dramatically improve the capacity of the Nested-MICA
algorithm to resolve weakly represented sequence motifs presented to it in longer nucleotide sequences,
especially those with larger number of columns and higher information content (Figure 4). Both the
baseline motif inference sensitivity and the effect of the informative weight matrix prior was seen to vary
based on the length (likely due to the information content) of the motifs, ranging from as high as fourfold

difference in the motif recovery length for TAL1 and NFKappa-$, to only a 1/3 improvement from 400 bp to
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accuracy). Methods like metamattican however become increasingly relevant once more high-throughput

TF DNA specificity data becomes available.

Cys4 C2H2 DbHLH DbZIP Forkhead Homeodomain Class error

Cys4 | 39 | 0 | 0 0 0 1 | 0.025
C2H2 | 0 | 38 | 3 0 10 3 | 0.156
bHLH | 0 | 2 | 22 5 0 0 | 0.24
bZIP | 0 | 3 | 0 78 0 - | 0.08
Forkhead | 0 | 0 | 0 0 31 2 | 0.09
Homeodomain | | | | 0.16

Totals 41 43 26 86 32 47

Table 2: Confusion matrix of the homeodomain motif specificity group classifier

Conclusions

We present a novel motif family model, the metamotif. We show its use as an informative prior in a motif

discovery algorithm, and describe a motif classification method based on metamotif density features. We

find that the method compares favourably to previously published related methods. Its performance with

two novel experimental TFBS motif datasets is also found consistent with expected error estimates. The
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The metamotif

A metamotif a is a matrix of L columns, each defining a Dirichlet distribution over 2* where K is the

alphabet size (Equation 1).

a1 1y,

K1 ... QKL

Equation 1: A metamotif is a column Dirichlet distribution.

A motif X = (X;, Xz,...,X,) is a set of column vectors over the same alphabet. The probability of observing
the column x; from the metamotif a is given by the density of Dirichlet distribution with parameters q; at

weights x; (Equation 2). The normalising constant B(a) is the multinomial beta function, expressed in

Equation 3 via the Gamma function.

o K o 1
P(xi|a;) = Dir(x;; o) = ﬁ [1;=1 ;5

Equation 2: A Dirichlet distribution with parameters alpha.

- Hfl I'(ay)
Bla) = r(LE, aj)

Equation 3: Beta distribution.

The log probability of observing a motif of length L is then given by Equation 4.




& Preview

=

File Edit

LN

manuscript.tex

Line 103,

View Go Tools Window Help

e ———

\section{Highly expressed miRNAs are implicated in adipose and blood f¢A ﬁ"g'

cell development}

e quant ¢+ S

tRNAs, 173 !
1000 total
miRNAs and :
molecules il
transcriptor
mo lecules r¢
highly expr¢
adipose dev«
, mir-378a-:
the average
RNA sequenc:
thymocytes,
muscle, hea)
after proce:
most highly
expressed i
other high
specific to
1, ). In tof
expression
SNORNAs, wi
the stronge:

\begin{figu
\centering
\includegraj

Column 1415

PRI %)

-

manuscript.markdown

# Highly expre
development B
We quantifie
tRNAs, 173 s
1000 total

miRNAs and ! 1:1:2-1:3-::4 8 2:1:8:1:9:110 11 ' 18- 1 14: 1 1B 1 1B 1 - Ay iBra B
molecules i . ' ' : - ‘ : - : : : .
transcripto
molecules rejis

@ Home Layout Document Elements Tables Charts SmartArt Review

-
~N

)

o9

® =& Extent, Causes, and Consequences of Small RNA Variation in Human Adipos

highly exprejas O
adipose devells ] v 0 7 - D P—
» Mir-378a-348 gene candidates
the average g Dataset S1), an| 30 base pair fragments, which excludes other functional RNA
RNA sequencigs all samles (2 %
thymocytes, i DNAse hypersel species except for degradation products. In addition, we found
muscle, hearjy Methods), whic _ , ,
after procesjis transcripts (Kim reads mapped to loci previously unannotated for noncoding RNA
most hlghly p<10 *°) and ir _ . . . . P
expressed infis sequence. transcription. We identified 12 novel miRNA gene candidates usin;
mir-21-5p) o
were specififis A 500 ——xet MapMi , which often harbour enhancer elements that are known t
&lt;0.1, ). — oty .. .
express'ion (A 400 — "N give rise to short transcripts . The rest overlapped exons (149/701
such snoRNAsH 3 === . L .
showing the [ 5 300 — — one-tailed binomial p<10~'?) and introns (190/701, not
- i ~ § 200 significant), with 233 regions arising from intergenic sequence.
Line 262, Column 41 - s

Q 100 A 500 =

2 30 18 16 _ oo =

_, ; 300 ."..'.A::\‘

- ; 200

o Summaries of | ]

] recovered at reqi 109

- per sample, red | | -

- P e (Q'J 18 16 14 12




Long
documents
1,500+
words

Short
documents

Templates
Figures
Tables
Equations

Citations

BASIC

Free

4
v
v
v
v
v

DOWNLOAD

Manuscripts Pricing

UNLIMITED

$39.99

v

Unlimited

CLLLL KL

STUDENT

$19.99

v

Unlimited

v
v
v
v
v

<= GET DISCOUNT




Manuscripts Publisher Edition

FREE for specific
journal titles

Long

documents \/
1,500+ _—
Unlimited

words

Short
documents \/
Templates V
Figures \/
Tables \/
Equations \/
Citations \/

DOWNLOAD



Manuscripts Publisher Edition

® 0 (< il @® manuscriptsapp.com < O th O -+

Ty A a v ——

EQuanion 1: Leg prodability of obierving @ moeyf

The recene ability to quantfy levels of small RNA expression isvites questions about the extenmt and

BB CAMBRIDGE
@ P UNIVERSITY PRESS

Dear author for
Renewable Agriculture and Food Systems

We want you to see into the future of scholarly writing.

| & DOWNLOAD |

Manuscripts

Use Manuscripts for free for authoring articles for Renewable Agriculture and Food Systems.

« No content limits for writing with the Renewable Agriculture and Food
Systems manuscript template.

« No content limits for writing any documents shorter than 1,500 words.

« Limitations apply for documents larger than 1,500 words created without
using the Renewable Agriculture and Food Systems manuscript
template: you can write three long documents for free.

« Limitations can be lifted by purchasing a Manuscripts Unlimited license.

¢ Find out more about Manuscripts.



Manuscripts Publisher Edition

Free tor publishers.
Free tor authors.

Get in touch: matias@manuscriptsapp.com

ﬁ manuscriptsapp.com


mailto:matias@manuscriptsapp.com?subject=
http://manuscriptsapp.com

