LLEC | F::submission guide (ersion2.1)

A play on words using the French collectif [collective] and the acronym for transcription factor
[TF], COLLEC | F is a database of prokaryotic transcription factor binding sites (TFBS). Its main
aim is to provide high-quality, manually-curated information on the experimental evidence for
transcription factor binding sites, and to map these onto reference bacterial genomes for ease
of access and processing. The data submitted to COLLEC | F gets pushed to the NCBI RefSeq
database, where it is embedded as db_xref links in complete genome sequences, maximizing
the availability of the TF-binding site data and the impact of the research reported by authors.

This document is a companion guide for the submission process. The database is accessible at
http://collectf.umbc.edu. To read more about COLLEC | F, please see the NAR paper (PMID: 24234444).

LLEC | F::data

This database only compiles transcription factor binding sites backed by experimental evidence
published in peer reviewed articles. LLEC | F distinguishes between two types of
experimental support: evidence of binding (e.g. EMSA) and evidence of TF-mediated regulation
(e.g. B-gal assay). Identification of TF-binding sites through in silico means is recorded as part
of the curation process, but not admitted as the single source of evidence for a TF-binding site.
Please do not submit data without some form of experimental (not in silico) evidence.

LLEC | F::before you start

In order to perform a successful submission, several things need to be in place.

User profiles

Before you can submit data to COLLEC | F you must first register as a user. To initiate the
registration process you must click on the Regiister link at the upper right of the COLLEC | F
main page. A valid email address is required for user verification.
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http://collectf.umbc.edu/
http://nar.oxfordjournals.org/content/42/D1/D156.full.pdf
http://www.ncbi.nlm.nih.gov/pubmed/24234444

Publication submission
Before submitting a curation, the publication that it reports on must be logged in to the
LLEC ' F database. Please log in and select New publication from the Data
submission menu. You must provide a PMID identifier for your publication and enter name
of the transcription factor and species for which the sites are reported. You can indicate, using
the appropriate checkboxes, whether your manuscript contains specific promoter information
(e.g. Pribnow boxes, transcriptional start site position...) and whether it reports expression
data (evidence of TF-mediated regulation).

Publication submission

Use this form to submit a candidate publication for curation in CollecTF. Read briefly the publication abstract to validate that it contains relevant data before submitting.

PMID

Paste the PubMed ID obtained from the NCBI website.

Reported TF(s)

Type the name of the transcription factor(s) reported in the manuscript.

Reported species

Type the name of the species reported in the manuscript.

~) The manuscript contains promoter information
The paper provides experimental data on the structure and sequence of TF-regulated promoter.

) The manuscript contains expression information
The paper provides experimental support for TF-mediated regulation of genes

Submission notes

TF and family information

To submit a curation, you will also need that the TF (and its family) have been added to the
database. Please browse the database by TF family and check whether your specific
transcription factor is in the database. If it is not, use the Add TF and/or the Add family
options in Data submission to include your TF. You can embed out-links to PubMed and
PFAM in the description of TF and family by using the following double colon notation:
[PMID: :pmid_accession] and [PFAM: :pFam_accession].

Name abcD
Family FNR/CRP v
Descripticn s a transcriptional regulator of the FNR/CR

:123452] . Like other members of the ENI



http://collectf.umbc.edu/browse/browse_tf/

LLEC | F::curation start

The initial steps of the submission process require that you select a publication and identify a
mapping between the species in which you work and available reference genomes in RefSeq.

RefSeq Enter Promoter /
species genome / TF expression data

A 4

Contact us!
Step 0: Publication selection

The submission process starts with the submitter selecting a publication for curation. You can
upload several publications for curation and perform several curations per publication.

Select
publication

Reported
species

CollecTF  About  Data submission=  Admin=  More ~ logged in as ivanerill  Logout

Pu bli%ation selection

Publications The H-NS protein represses transcription of the eltAB operon, which encodes heat-labile enterotoxin in enterotoxigenic Escherichia coli, by
binding to regions downstream of the promoter. [15817787 |
Yang J, Tauschek M, Strugnell R, Robins-Browne RM
Microbiology (Reading. England) 2005 Apr; 151(Pt 4):1199-208

Reconstruction of the core and extended regulons of global transcription factors. [20661434]
Dufour YS, Kiley PJ, Donohue TJ
PLoS genetics 2010 Jul 22; 6(7):e1001027

Step 1: Genome and TF information

Once a publication has been selected, the submitter must link the reported species (both for
the sites and the transcription factor) to sequences present in the NCBI RefSeq database. This
is done by providing RefSeq accession number for the reported chromosomes (e.g. NC_005363.1;
including the version number) and TF proteins (e.g. NP_970244; without version number). Notice that
RefSeq accession numbers are designated by an underscore; the version number is the one
following the period (e.g. NC_005363.1). Only NCBI RefSeq accession numbers are accepted.

Identifying the RefSeq genome matching your experimental species is often a simple step, but
it may become complicated if the sequence for the exact strain used in your work is not
available as an NCBI RefSeq record. Most often, parental or closely related strains will be
available among NCBI RefSeq genomes. As a researcher working hands on with a particular
strain, you are best qualified to identify a parental or related strain in NCBI RefSeq.


http://www.ncbi.nlm.nih.gov/books/NBK50679/#RefSeqFAQ.what_are_the_distinguishing_fe
http://www.ncbi.nlm.nih.gov/genome/

Nevertheless, if you are uncertain or there is no clear way to identify a surrogate genome in
NCBI RefSeq, please contact the COLLEC | F team.

Genome and TF information

TF LexA [family: LexA] |
Select the transcription factor you are curating on from list. If not in list, please contact the master curator
Genome NCBI NC_013410.1

accession number

Paste the NCBI GenBank genome accession number for the species closest to the reported species/strain.

& This is the exact same strain as reported in the manuscript for the sites.

TF accession number YP_003250887

Paste the NCBI TF prote sion number for the species closest to the reported species/strain. |

& This is the exact same strain as reported in the manuscript for the TF.

Organism TF binding

sites are reported in § . i §
Type the full name of the species/strain in which the sites are reported in the manuscript

Organism of origin for

reported TF r m
Type the full name of the species/strain the TF belongs to as reported in the manuscrip

If the work you are reporting uses a strain different from the selected RefSeq genome/TF,
please type/paste the original strain in the Organism of origin... and Organism TF
binding sites... text fields. Otherwise, click This is the same strain... This allows us to
keep track of the correspondence between reported and mapped strains. You can add more
than one chromosome/TF by clicking on Toggle extra genome accession fields/ Toggle
extra TF accession fields.

Additional fields

The submission process will ask you to verify again if the manuscript reports promoter
information or expression data. Please make sure that The manuscript contains
expression data is checked if you plan to report differential gene expression associated with
TF activity.

The manuscript contains promoter information

The paper provides experimental data on the structure and sequence of a TF-regulated promoter

« The manuscript contains expression data


mailto:collectf@umbc.edu

LLEC | F::curation main

The focus of COLLEC | F is on gathering information on experimentally-validated TF-binding
sites and mapping it to reference genomes. The main steps of the curation process specifically
target these two fundamental points.

Step 2: Experimental methods

Step 2 requires that you report all the technigues used in the paper to verify the TFBS that are
being reported in this submission. Most work reporting TF-binding sites involves a
heterogeneous mix of techniques (e.g. a site is first shown to bind through footprinting and
EMSA, then other sites are validated with EMSA alone). You will be able to specify which
technique applies to each site at a later step in the curation process. In this step we also ask
that you provide a brief written summary of the process used to verify the submitted TFBS (not
the overall experimental process, but just how the selected experimental techniques were
combined to define reported TFBS)'. Please provide also external database accession numbers
for expression data if applicable (e.g. GEO accession numbers) and, if available, details on
whether the TF forms complex with other molecules in order to bind.

Experimental methods used in this paper

20 PAGE
Ag-noc qualitative phenotype obasrvation
Ad-noc quantitatve phenctype chrervation
Alkaline phosphatase reporter assay

# Bata-gal reparter assay
ChiP-chip
ChiP-exo
ChIP-PGR
ChiP-Seq

# Comparative genomics search

Westarn blet [quantitative) sxpressien analysis

X-ray crystalicgraphy

XYIE reporter assay

Experimental process

Additional information

External DB type [1]

! For instance: "Sites were first identified using a computer search, then binding was validated with EMSA. TF-mediated
expression was confirmed with f-gal assays on w-t vs. tf- mutant”. You can browse previous curations in the database for
examples.


http://collectf.umbc.edu/browse/view_all_curations/

Step 3: Entering reported sites

In this step, you will enter the primary information for COLLEC | F: binding sites reported in
this work using the techniques specified in Step 2. Again, you will be able to define what
techniques were used specifically for each binding site at a later step.
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Site types

TF-binding sites can be defined at different levels. By definition, a TF-binding site is simply a
(relatively short) stretch of DNA to which a transcription factor is shown to bind (e.g. a ChlIP-
Seq peak). Many TFs target known specific sequence patterns in the DNA. Some of these
patterns are complex and require gapped alignment (e.g. because of variable spacing) or more
complex procedures in order to be defined. Other patterns are simpler and can be represented
by a gapless alignment of sites (known as a motif), providing a much more concise definition of
TF-binding site. In COLLEC | F we refer to these site types as motif-associated [for gapless
alignment], variable motif-associated [for complex patterns] and non-motif associated [for
unknown or absent patterns; just evidence of binding]. If you are confident that the sites you
report conform to a known motif or you demonstrate that they do through experimental work
(e.g. site-directed mutagenesis), you should check select either the Motif associated or
Variable motif associated options for your sites. Otherwise, please report them as Non-
motif associated.

http://schneider.ncifcrf.gov/glossary.html Chumsakul et al. (2013) DNA Research
Bits
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(Left) A collection of “standard” motif-associated sites, generating a gapless alignment and typically represented
as a sequence logo. (Right) Sequence logos for variable motif-associated site arrangements of the Bacillus subtilis
global regulator AbrB, capable of targeting dyads with variable spacer (4-5 bp) and direct or inverted repeats.




Sequence, coordinates and quantitative data

Sites can be entered as sequences (e.g. ATCAGACT) or using genome if they have been mapped
to the RefSeq reference strain in the reported work). Sites should be entered one per line
(FASTA format is also accepted for sequence entry). In coordinate entry, coordinates are
separated by tabs and the first coordinate denotes site start position (e.g. 12280 12260 would
denote a 20 bp site in the reverse strand starting at position 12280).

If you report quantitative data for sites (e.g. peak intensities, estimated Kj), please append it
with a tab/space after the sequence/coordinate entry. A brief description of its nature
(method used and range of quantitative data) should be entered in the Quantitative data
format textbox.

Reported sites

Site type motif associated v

Sites

e site per ling). The sites can be entered in two
). Optionally, quantitative data (g-val) can also
rtab separated

Quantitative data Normalzied Kd estimated from quantitative EMSA (Range: 12.2 to 17.3)

format
If the manuscript reports quantitative values associated with sites, please enter the quantitative data format here. If not, you can leave this field
empty

Step 4: Verify sites (exact)

Transcription factor binding sites are often submitted as sequences, of which there may be
multiple instances in a genome. After submission, sites submitted as sequences must be
manually verified by the submitter to validate that the sites entered correspond to a specific
genomic location. The LLEC | F submission system will search the genome sequence
specified in Step 1 looking for the sequence of each of the sites entered. Exact matches to
submitted sites are reported back specifying their location in the genome and nearby genes.
Gene annotation details can be accessed by hovering over any gene locus. This information can
be used to verify that the sites identified in the NCBI RefSeq genome sequence correspond to
the experimentally reported sites.



Exact site matches

ATGGTTTATCGT @ 2T

47] NC_003210.1
Im20210 Imo0911 Imo0912

| ]

[
locus tag gene name
Ima0g10 Imo0a1a
Ime0g 11 Imo0811
Imo0g12 Imo0g12

No valid match

Step 6: Verify sites (inexact)

In some cases, especially if using a sequence that is not an exact match to the reported strain,
some sites may not be found using an exact search. In this case, the
system will use the available evidence to construct a scoring matrix and search the genome for
slightly inexact matches (up to two mismatches away from the reported site). These will be
reported in the same way as exact matches and you will be asked to validate them in the same

manner.

TITA. .1

10
Weblogoaa

function
Imo0310
Imo0911

similar to transperters (formate)

Inexact site matches

TATGTTTAAACA @ TATGTTTRAACE

TATTTTTRAAGE +[7678,7689] (NC_011186.1)

VEMJ

| '

| VFMJ11_ADDDS VEIJ11_AD00E |

locus tag gene name
VFNJ11_ADDDB WFMJ11_ADDOG
WEMJ11_ADDDS WFMJ11_ADOOS

VFMI11_ADDOS

WFMJ11_ADD04

L
| Fodernist1_aosos |

locus tag gene name

WFI11_AD00S VFMJ11_AD008
WFMI11_ADDO7 so0dC_2
VFIJ11_ADDOS VFMJ11_A0009

VEMJ11_ADD10 VFMJ11_A0010

function
hypothetical protein
hypathetical protein

methyl-accepting chemotaxis protein

function

hypothetical protein

copperizinc superoxide dismulase
OmpAMotB domain protein

lg domain protein, aroup 2 demain protein

LLEC ' F submission



Step 7: Site annotation

Site annotation step is an essential step for the proper curation of TF-binding site information
in LLEC ' F. During site annotation, specific experimental techniques are matched to
individual sites already identified in reference genome. The quaternary structure of the TF
when interacting with sites (e.g. dimer), as well as the regulatory mode of TF-binding at each
site (e.g. repressor), if known, can also be entered independently for each site. In addition, if
guantitative data for sites has been manually entered or mapped from high-throughput data it
can also be validated here. The user can select multiple sites using the mouse in combination
with the Shift key or through the Select/Unselect all link to easily assign attributes to
several sites at once, using the Apply to selected option on each column.

Assigning experimental techniques, TF structure or role independently to each site may require
some time, but capturing accurate information on the experimental support and nature of TF-
binding sites is the main goal of COLLEC | F. We therefore kindly request that experimental
techniques be completed accurately and that attributes such as quaternary structure be set to
default values (Not specified) if they cannot be submitted with accuracy. Site annotation
can be greatly facilitated by sorting the data before submission, so that sites using similar
techniques (or repressed sites, etc.) appear in consecutive order in the Site Annotation.

Site Anntotation |

Site TF-type TF-function Experimental techniques Quantitative value

Beta-gal reporter EMSA Apply to  gRT-PCR [RHA] Consensus search
dimer v repressor ¥ | | assay Apply to selec
i Clear all

selected | selected / Clear | Apply to selected / Apply to selected /
Select/Unselect all Apply to selected Apply to selected Clear all

Clear all

TATGTTTARACE dimer v repressor v 7 @ " & 1.5
LRI DL

dimer v activator v 12.3

dimer v repressor v 11.3

ACTGTITIRAGTT

Frier el
26 AETT +[341,352]
(¥C_000913.2) [ ]

locus gene v @ 12.2
tag name function

BOSOB  hyi hydrosxypyruva




Step 8: Gene regulation

If the manuscript reports experimental evidence for TF-mediated regulation of target genes
through TFBS, the COLLEC | F submission system will ask you to specify, for each reported site,
which genes have been shown to be regulated by the TF.

G_ene re_gulation (experimenta_l suppqrt)

TATGTTTAAACA # b0034 (caiF): DNA-binding transcriptional activator
| I caiF |
ATGGTTTATCGT b3496 (dtpB): dipeptide and tripeptide permease B
dtpE
I l I
ACTGTTTAAGTT ¥ b0002 (thrA): fused aspartokinase | and homoserine dehydrogenase |

¥ b0003 (thrB): homoserine kinase

b0004 (thrC): threcnine synthase

theA thiB thrC

LLEC | F::curation end

The final step in the COLLEC | F submission pipeline deals with validating the curation, adding
notes and determining whether curation is complete for the original manuscript.

Step 9: Curation information

The submission process ends with a final assessment of the curation. You will be asked
whether the submission requires review (Revision required). Checking this option is
indicated in several circumstances. For instance, it is quite possible that no appropriate
sequence was identified in NCBI to perform a valid curation. In this case, the curation is
marked for revision. The TFBS data is stored, but it will not be linked to a RefSeq sequence until
a matching RefSeq record is posted.

You will also be asked whether the curation should be considered for submission to NCBI.
Curations will only be considered for submission to NCBI if the sequence for the reported strain
is available at NCBI or if a sequence matching the species of the reported strain is available and
at least 90% of the sites you report have been located in the reference RefSeq record as exact
matches.
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Multiple curations

The system also requires that you specify whether the Curation for this paper is
complete. Do not check this box if, for instance, you want to report additional sites, regulatory
modes and/or sources of experimental support in a subsequent curation, or if you are
reporting data for more than one TF or species. The COLLEC | F submission system allows you
to submit data from a literature source in as many independent submissions as you require in
order to facilitate the Site Annotation step in each submission. The submission system will
pre-populate fields in subsequent submissions, so that only reported sites and their annotation
must be entered anew in each submission (all other fields can, but do not have to, be edited).
The same sites can be submitted multiple times (e.g. with different experimental evidence).
The COLLEC | F system will automatically integrate all the data reported for one site.

Revision required

When no genome remotely resembling that of the reported species is available in RefSeq, if
sequencing of the genome is still in progress or if the TF of interest is not available in RefSeq,
the submission should be tagged as requiring revision. The data for submissions requiring
revision is stored in the database, and the COLLEC | F team periodically assesses whether the
conditions for revision are met in order to finalize the submission and link it to RefSeq records.

Final submission

After you check 1 want to submit this curation and click Next, a summary of your
submission will appear for your review. If you spot any errors in the submission, please let us
know immediately.

Curation information

Revision required

Hotes

< | want to submit this curation

Once a submission is completed, the data is uploaded to COLLEC | F. The submission will be
then reviewed by a COLLEC | F curator and tagged for submission to NCBI. On behalf of the
LLEC | F team, THANK YOU for your contribution!
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