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Why Sequence-based
Data Integration?

A Understanding biological sequence is a major challenge
of post genome era that requires integrating data from
many sources.

Genomic DNA Is (when chromatin allows it
and trigger it) to create RNA which is
processed to create mMRNA which is translated (regulated
by miRNAs and other mechanisms) to create proteins
which are cleaved, modified, and/or transported.

A Each of these 9 steps involves the recognition of patterns
INn or on sequence by some biological machinery.



Goals for AnGEL

Uses

1. Query tool for biologists studying
promoters

2. Modeling system for machine learning
Comprehensive framework for a
knowledge repository

AF. atures
A

Easy to express common patterns
Be smart about matching different

alphabets
éSupport many biological data

Use local or remote data in many formats
A Be memory efficient



A Cis-Regulatory Module

Grammar
s
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ﬁtructure
RM ->5SplCaat, Gap2, TataBox;
/&plCaat -> 5Spl, Gapl, CaatBox | CaatBox, Gapl, Spl,

eature Definitions

pnl > AGGGCGGGo | NGGGAGGGo |

aatBox-> A CAATTOoO | NCAATCo |
AataBox-> ARTATAAAO | ARCATAAAO |

aps
kapl > ...; Gap2 ->...;



Shortcomings of
Ordinary Grammars

A Need to handle reverse complement for
DNA

A Ordinary grammars force tokens to be
adjacent, in a fixed order, and parse must
use all tokens.

A Unordered groups are clumsy to express in
ordinary grammars.

A Can not integrate non-grammatical
computationally predicted or
experimentally-derived data.



Architecture of Data Flow
In AnNGEL
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