


3000

in frame 3.

1000 2000 4000 5000 6000 7000
i1 IIllllLllllIlllllIiIIIIllllllll‘Illlllllllllllll il
3 Fi] | i 3
2 | | 1 2
Tl !
| -1
-2 | | 2
3 | -3
T 1'l"l‘| 1 1! I ||;
1000 2000 3000 4000 5000 6000 7000

Figure 8.1. ORF map of a portion of the E. coli lac operon using the DNA STRIDER program (Marck
1988). Shown are AUG and termination codons as one-half and full vertical bars, respectively, in all
six possible reading frames. The lacZ gene is visible as an ORF that runs from positions 1284 to 4355
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DNA PATTERNS IN THE Z.

GENE SEQUENCE

GRATTCGATARATC TCTEGETTITATTETGC AGTTT ATGETT
T
CCAELLECGCCTTTTGQm&mﬂmnxﬁcIcakﬂﬁcnfﬁnmre
CCAA -35 -10 TATACTE >
TATA TACAC CCHGGGGECEGGARTG ARRGCGTTRACGGC
+10 GEEEGE Ribosomal binding site
GGCARCRAGAGETGTTTIGATCTCATCCGTGATCACATCAG
CCAGACRGGTATEC CGCCGACGCGTGCGGRAARTC GCGCAG
CETTTGEGETTCCGTICCC CARAC GCEGC TGARGARCATC
TEAAGGCEC TEGECACGCAML AGGCEGTTATTGARAT TETTTC
CEECGCATC ACGCGEGEATTCEICTETIGC AGGARGAGGA R
GRAGGETTGCCECTEETAGETCGTETGGC TGCCGETGALC
CACTTCTGGCGCARCAGCATATTG AAGGTCATTATCAGGT
CEATCCTTC CTTATTCARGCCGAATGCTGATTTICCTGCTG
CEGCETCRAGC GEGEGATETCGATEGARAGATATCGGCATTATGG
ATGGTGACTTGCTGECAGTEGCATA AR ACTCAGGATETRCG
TAAC GGTCAGETCGTTETC GCACGTATIGATGAC GRAGTT
ACCGTTRAGCGCCTGAARDL ARCAGGGCARTRAARGTCGARC
TETTGCCAGAABATAGCGAGTTITARRCCAATTGTCGTTGA
CCTTCETCAGCRAGAGCTTC ACCATTGARGGGCTGECEEFTT
GGGGTTATTCGCAACGGCGACTGECTETAACATATCTCTG
AGRC CGCGATGCCGCCTGGCETCGCGETTTEGTTTTICATC
TCTC TTCATCAGGC TIGTC TGCATGGCATTCCTC ACTTC R
TCTGATAAAGCRCTCTGGC ATCTC GCCTTACCCATGATTT
TCTCCARTR TCACC GTTCCETTGC TGGGACTGGTCGATAC
GGECEETAATTGETC ATCTTGATAGCCCGGTTTATTIGEGEC
GGCGTGECGETIGGCGCRAACGGCEGGACCAGCT

coli IexA GENE

PATTERN

CIGNNNNNNNHNNC AG
TTEACH
CTGNNNNNNNNNNC AG
TLTAAT, > wmRMEA start
CTGEHNNNNNHNNNC AG
GEAGGE

BTG
+1

OFEN READING FRAME

TAR

Shown are matches to approximate consensus binding sites for Lexi
repressor (CTGNNNNNNNHNHCLG), the -10 amd -35 promoter regions
relative to the start of the mRNR {(TTGRCL and TATALT), the ribosomal

binding site on the mRNA {(GGALGG),

and the open reading frame

(ATG. . . TARAY). Only the second two of the predicted LexA binding sites

actually bind the repressor.



= uma seqiiéncia de 6 nucleotideos (hexamero) centrada em -35 do sitio imicial
de transcricio +1;
= um hexamero centrado a -10 ;

=+ e aregifo que separa os 2 hexdmeros.
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Figura 2.6 — Regifio promotora procanotica e seus elementos prncipais.

A constituicio nucleotidica dos hexdmeros apresenta um alto grau de conservacéo
quando sdo comparados promotores de um organismo, e até mesmo de organismos diferentes.
O -35 funciona como sinal para reconhecimento pela RNAp. enquanto o -10 permite
converter o complexo de fechado para aberto. Além disso. a distancia entre eles, em média de
17 nucleotideos, parece ser relevante, apesar do tamanho vanavel e da baixa conservacéo nas

bases que a compde, pois pode ser critica na interacdo dos hexdmeros com a geometnia da

RNAp [Oppon. 2000].
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Figure 8.8. The Grail II system for finding exons in eukaryotic genes (Uberbacher and Mural 1991;
Uberbacher et al. 1996). The method uses a neural network to identify patterns characteristic of cod-
ing sequences. The method has similarities to and differences from that used for predicting secondary
structure of proteins and described in Chapter 9. Similarities include the use of three layers, an input
layer for the data with the data coming from a candidate exon sequence, and a hidden layer for dis-
cerning relationships among the input data. An output layer comprising one neuron indicates
whether or not the region is likely to be an exon. Each neuron receives information from a set in the
layer above, some with a positive value and others with a negative value, sums these values; and then
converts them to an output of approximately 0 or 1. The system is trained using a set of known cod-
ing sequences, and as each sequence is utilized, the strengths and types of connections (positive or
negative) between the neurons are adjusted, decreasing or increasing the signal to the next neuron in
a manner that produces the correct output. The major difference between neural networks for exon
and secondary structure prediction is that the exon prediction uses sequence pattern information as
input whereas secondary structure prediction uses a window of amino acid sequence in the protein.
In Grail II, a candidate sequence is evaluated by calculating pattern frequencies in the sequence and
applying these values to the neural network. If the output is close to a value of 1, then the region is
predicted to be an exon.










