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ABSTRACT

CURRENT DATA IN RegulonDB

Since its inception, RegulonDB (http://regulondb.ccg.unam.mx/) has been a database that : G
compiles information about the regulation of transcription initiation of Escherichia coli K-12. ““

However, we are aware that transcriptional regulation is not an isolated process; instead, it is the ol o;

response to the different environmental conditions that trigger a series of concatenated e
reactions that end in transcriptional regulation, and it implies an adequate response in terms of .
induced and repressed gene products. We are working now to include all these new data in ‘_ N 0
RegulonDB. As a consequence, transcriptional regulation in RegulonDB will be part of a unit that y N /
initiates with the signal, continues with the signal transduction to the core of regulation to Y ' " |
modify expression of the affected set of target genes, and ends with an adequate response. We
refer to these units as genetic sensory response units, or geSorgans. “
wen LT LT F ot P Nyt
The inclusion of geSorgans will bring a dramatic change and expansion of RegulonDB, due to the
fact that we will be adding several new types of reactions and interactions. We started to collect
data about signal transduction of the sigma factors, the two-component systems, of some Names: moR
transcription factors involved in carbon source utilization, and of genes involved in the synthesis Name: =
of amino acids. We plan a high-level curation with super-pathways summarizing concatenated °TE“: 2
sets of reactions linked to those other databases that curate such information, while enabling = O U
. . . Evidence(s): [TIM] Transcription initiation mapping
with RegulonDB a compilation of complete geSorgans. Reference(s): [1] Cai XY, et al, 1969
Transcription Factor Function | Promoter Binding Sites Evidence(s) | References(s)
o, e o c . . . LeftPos | RigthPos | CenterPos Sequence
In addition, the number of DNA binding sites for some transcription factors has grown o0 strosgimemonne’fepressr gz Jiorion otttz [fozs  esessciG0060G Tecctaate EPr) [
. . . . . MetJ-S-adenosylmethioning? repressor  |metRp2 4010804 4010911 -47.5 geccaattatgGATGT GTAaacatctgga [BPP] [1]
considerably, and therefore we decided to review systematically those sites whose lengths range T— epressor_metRp2 (4010840010852 [145 CHcgatcalGARAGTOCTTACHcggeaiga [P 1
from 40 to 60 bp with orientation and consensus sequences that are not easy to identify. The e, o of e e esr e rrgric oo o melE and el cou et it bl e 2 e promces.
oth sites of the MetJ regulator in the Intergenic region of metfE and metR could negatively regulate both the metRp2 and metRp1 promoters.
Current VerS|On Of RegulonDB |S the beglnnlng Of a hlgher_level Curatlon Of gene regulatlon 3r‘u‘IetRmayberx=:spc:r1sib|efr:nrt:uoth'cheau:ti'\.fationcnfex;:uressiont:ufmea‘EasWellas'cheautoregulationcn‘therme*a‘ﬁ‘geme.
. . o E . . Evidence(s): [BPP] Binding of purified proteins
information, and eventually our database will include all regulatory mechanisms and their
Reference(s): [1] Cai XY., et al., 1989
regulated genes.
Model & Components Integration of RegulonDB Data and other databases to build
Sensory Response Units
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Reactions of a geSorgan geSorgan Connections
T

cB
Reaction name L-arabinose [external] -= L-arabinose [internal]
Reaction Description Transport of L-arabinose
Reaction type Transport
Growth condition under which the reaction is active Growth on L-arabinose and absence of glucose. Inthe absence of L-arabinose AraC acts as a repressor of the araBAD and araC operons.
References EcoCyc: TRANS-RXN-10 ABC-2-RXN
Reaction # R2
Reaction name L-arabinose + AraC -> AraC-arabinose l
Reaction Description complex formation of AraC-arabinose ‘.—D—D-
Growth condition under which the reaction is active Absence o fglucose .
References EcoCyc: RXNO-295 t

Reacton# ¥ ‘ <masang > ——— 1 CaEparal semaGa
Reaction name araBAD -= mRMA araBAD

Reaction Description Activation of the transcription of the operon araBAD by AraC-arabinose /

Reaction type Transcription

.
.
\\
Growth condition under which the reaction is active Growth on L-arabinose and absence of glucose. Inthe absence of L-arabinose AraC acts as a repressor of the araBAD and araC operons. / w \\\
Reaction # R4 ‘
Reaction name mMRNA araBAD -= AraD / \
Reaction Description Translation of the operon mRMA araBAD \ A
Reaction type Translation
Reaction # RS
Reaction name MRNA araBAD -= AraB
I

h\
Reaction Description Translation of the operon mRMNA araBAD i : : @ : | ‘ : l‘
Reac:tlon type Translation I L I : MatJ . :
Reacionz ____[F 0 = o i 7 ) F' ? T
Reactio me mMRMA araBAD -= AraA ! | ! | i i i i
Reactio D escription Translation of the operon mRNA araBAD : | | | | \
Reaction type e \.—- .y metk mRNA metE mRNA 'Am NA meis mRNA
Reaction# [y : : 4 4 ;
H Reaction name L-arabinose -= xylulos 5 -phosphate O Ot 0 ] —O
I Reaction Description L-arabin d egradatio i | | | 1
: Reaction type real:tlon methIQ — metE me 1A melc metBL metF
! Growth condition under which the reaction is active Growth on L-arabinose and absence of glucose. In the absence of L-arabinose AraC acts as a repressor of the araBAD and araC operons. m ‘ | | | | | | | | |
| References EcoCyc ARAEICAT PWY
' . : : : : | Reaction # R&
| D i | Reaction name araC -= mRMNA araC
M . H : Reaction Description Activation of the transcription of the operon araC by AraC-arabinose
I | | Reaction type Transcription
[:] i ' i ' ' ' Hl:l m Gr ow‘th ondition under which the reaction is active Growth on L-arabinose and absence of glucose. Inthe absence of L-arabinose AraC acts as a repressor of the araBAD and araC operons
- T . Reaction# U
| | | H [I-_l H H : ' : Reaction name MRMA araC -= AraC
. H . . | I Reaction Description Translation of the operon mRNA araC
| | | H | N i : I Reaction type Translation
l-—i L. —/raBAD & —-J /araE//aral / L._. ______ I
|

|
|
> ——[
i
i
|

I
|
|
xylAB araBAD araC arak ara) araFGH

Summary: In the presence of L-arabinose, AraC activates transcription of genes
that code for proteins necessary for utilization and transport of L-arabinose.

ACTIVE CURATION

B0008 talB gene, Transaldolase B

—cT—p ——

The talB gene 5'end has not previously been reported.

AAAAAAAAA T@M@A&G@AACTAT. ahpCp —66/ 44 o dshGp -55/-77
tcaCqet tERACCA CTAT- ot NP NCAATIGOBAGAAT 2 dpso  -66/-44

ag:T TAGETIEJAEC AAAAA e A SACC T

qcARCNIIARACCTACT tc grxhp -66/-44 o ybiCp -50/-77

G@AMT@A"CTATCMT@MTTW&@% katGp -66/-44 Fundin g

Two independent experiments produced the same results.

3 end GATAGET ARSGMTatC oxySp -67/-45 o oxyRp -18/5
o b - - CoMOATAS SCAWTtaz mntHp -75/-53

e G ShpCp2-76/-53 This work is supported by the National Institutes of Health
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Sequence of the FCR (2) product

| ATATTOMMGE a2 vhikp -86/-64 [GMO071962, GM077678]
9 4 i = 7 . yHJap
I -@T@AECT;TGATAMAACCQAT fca Fhufp -105/-83

gct T WP Ne: -t aAWNETCATTTTOA WA a2 sufhp -232/-210
P
GATAGGTTnAACCTATCnnnnnGATAGGTTnAACCTATC CONSENSUS SEQUENCE

s
| ||‘||| Alignment of the binding sequences of OxyR. Capital

LA l_I_I_L MM LA R IR Wit letters represent the two conserved inverted repeat

Sequence of the PCR (1) product

e o motifs of 17 base pairs and the conserved motifs in
Seq-PCR{1)
s blue. The motifs identified in the literature highlighted

in yellow .
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