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A play on words using the French collectif [collective] and the acronym for transcription factor [TF], CollecTF 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 CollecTF gets pushed to the major bio-
logical sequence databases, where it is embedded as db_xref links, maximizing the availability of the TF-binding site
data and the impact of the research reported by authors.

CollecTF is accessible at http://www.collectf.org. To read more about CollecTF, please see the correspoding Nucleic
Acids Research paper (PMID: 24234444).
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CHAPTER 1

Curation submission guide

This document is a companion guide for the submission process. The database is accessible at http://www.collectf.org.
To read more about CollecTF, please see the correspoding Nucleic Acids Research paper (PMID: 24234444).

Data

This database only compiles transcription factor binding sites backed by experimental evidence published in peer
reviewed articles. CollecTF distinguishes between two main types of experimental support: evidence of binding (e.g.
EMSA) and evidence of TF-mediated regulation (e.g. 3-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 (i.e. not *in silico) evidence, as it will be deleted™.

Before you start

In order to perform a successful submission, several things need to be in place. Namely, you should be a registered
user, and your publication and TF should be entered into the system (if not yet there).

User profiles

Before you can submit data to CollecTF you must first register as a user. To initiate the registration process you must
click on the Register link at the upper right of the CollecTF main page. A valid email address is required for user
verification.



http://www.collectf.org/
http://nar.oxfordjournals.org/content/42/d1/d156.full.pdf
http://www.ncbi.nlm.nih.gov/pubmed/24234444
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Publication submission

Before submitting a curation, the publication that it reports on must be logged in to the CollecTF database. The
easiest way to introduce a publication is using its PMID identifier. To enter your publication, simply log in and select
New publication (PubMed) from the Data submission menu. On the dialog that opens, simply enter
the PMID (just numbers) 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, annotated transcriptional start sites...) and whether it reports expression
data (evidence of TF-mediated regulation). Once you click Preview, the system will query NCBI PubMed and populate
all article fields. If you do not have a PubMed identifier yet, please select New publication (non-PubMed)
and enter the manuscript data manually.

CollecTF About Data submission~ Admin~ More ~ logged in as ivaneril Logout

Publication submission

Please 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).

PMID 25182487

Paste the PubMed ID obtained from the NCBI website

Reported TF(s) AmpR

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

Reported species Pseudomonas asruginosa

Type the name of the species reported in the manuscript.

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

The manuscript contains expression infarmation
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
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outlinks 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 A
Description

P

Curation

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.

Select Reported RefSeq Enter Promoter /
publication species species genome / TF expression data

Y

Contact us!

Step 0: Publication selection

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

CollecTF  About  Datasubmission=  Admin+  More logged in as ivanerill  Logout

Publi%ation selection
Please choose a publication to curate.

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
PLo8 genetics 2010 Jul 22; 6(7):e1001027

1.3. Curation 5
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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 transcrip-
tion 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 UniProt accession numbers
for TF proteins (e.g. POA7C2). 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 compli-
cated if the sequence for the exact strain used in your work is nopt 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 Nevertheless, if
you are uncertain or there is no clear way to identify a surrogate genome in NCBI RefSeq, please contact the CollecTF
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

[Toggle extra genome accession fields]

Paste the NCBI GenBank genome accession number for the species closest o 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 protein accession number for the species closest to the reported species/strain. [Toggle extra TF accession fields]

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

Organism TF binding

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

Organism of origin for

reported TF i . _ . .
Type the full name of the species/strain the TF belongs to as reported in the manuscript

If the work you are reporting uses a strain different from the selected RefSeq genome/TF, please type/paste the origi-
nal 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. If your TF is a heterodimer or if your species has multiple chromosomes, you can add more than one
chromosome/TF accession 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 ischecked if you plan to report
differential gene expression associated with TF activity.

6 Chapter 1. Curation submission guide
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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

The paper provides experimental support for TF-mediated regulation of genes

Step 2: Experimental methods

Step 2 requires that you report all the techniques used in the paper to verify the TFBS that are being reported in this
submission. Most work reporting TFbinding 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 can select all that apply and you will be able to specify which technique applies to each site at a later step in the
curation process. Note that you should only enter techniques used to identify sites, and not any other experimental
techniques used in the manuscript for other purposes. 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 database accession numbers
for externally-linked data if applicable (e.g. GEO, ArrayExpress, PDB) and, if available, details on whether the TF
forms complex with other molecules in order to bind.

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

1.3. Curation 7
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AS AT TR RMNN

Experimental methods used in this paper

Select experimental techniques used to verify binding/expression of the sites reported in the curation. Provide a summary of the
basic experimental procedure used to demonstrate binding/expression

Techniques /2D PAGE
) Ad-hoe qualitative phenotype observation
[ Ad-hoc quantitative phenotype observation
[ Alkaline phosphatase reporter assay
¥/ Beta-gal reporter assay
[ chiP-chip
[ chiP-exo
[ chIP-PCR
[ chiP-seq
¥ comparative genomics search
| consensus search
) copper-phenanthroline footprinting
) pamID
) DNA affinity purification
) DNA-array expression analysis
¥/ DNAse footprinting
L ELISA
¥ EMSA
[T western blot (quantitative) expression analysis
[ X-ray erystallography
) xylE reporter assay

Select as many as apply to sites reported in this submission. Hover over any technigue to see the description

Experimental process Experimenters first identified 2 putative binding sites in the flhDC promoter region. Next they ran an EMSA of

the promoter region, and found that OmpR bound it. Finally, they used a OmpR::lacZYR operon fusion to preform
a B-gal assay which showed a positive regulatory role for OmpR

Write a concise, intuitive description of the experimental process to ascertain binding/induced expression

Additional information

l# The manuscript reports high-throughput data from an external database. (You can report up to 5 external resources.)

[J The manuscr\pt FE‘DOI’TS that TF forms comp\ex with other proleins for Dmding with I'E‘DDI"E,‘U sites
External DB type [1] GEO

Select type of external database containing data (e.g. DNA-array data) reported in paper

External DB accession GsE27674
number [1]

Type the accession number for external database referenced in paper.

Step 3: Entering reported sites

In this step, you will enter the primary information for CollecTF: binding sites reported in this work using the tech-

niques specified in Step 2. Again, you will be able to define what techniques were used specifically for each binding
site at a later step.

Chapter 1. Curation submission guide
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[Site sequences (Genome Exact h
. . ) search match 4‘ Site Gene
[Slte coordinates L / annotation regulation
Site nexact
type atch

Site types

TFbinding sites can be defined at different levels. By definition, a TFbinding site is simply a (relatively short) stretch
of DNA to which a transcription factor is shown to bind (e.g. a ChIPSeq peak or a DNAse footprint). 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
TFbinding site. In CollecTF we refer to these site types as motifassociated (for gapless alignments and more complex
patterns), variable motifassociated (for complex patterns) and nonmotif 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 establish
the binding motif through experimental work (e.g. sitedirected mutagenesis), you should report sites using an existing

motif, a new one (Motif associated
please report them as Non-motif associated.

Bits
V01146 405 + 1 ttattaatacaactcactataaggagag 33.3
V01146 5848 + 2 aaatcaatacgactcactatagagggac 37.4
V01146 5923 + 3 cggttaatacgactcactataggagaac 34.4
V01146 6409 + 4 gaagtaatacgactcagtatagggacaa 33.1
V01146 7778 + 5 ctggtaatacgactcactaaaggaggta 30.7
V01146 7895 + 6 cgcttaatacgactcactaaaggagaca 29.1
V01146 9107 + 7 gaagtaatacgactcactattagggaag 31.8
V01146 11180 + 8 taattaattgaactcactaaagggagac 30.1
V01146 12671 + 9 gagacaatccgactcactaaagagagag 28.4
V01146 13341 + 10 attctaatacgactcactaaaggagaca 29.4
V01146 13915 + 11 aatactattcgactcactatagg B
V01146 18545 + 12 aaattaatacg J ol
V01146 21865 + 13 aatttaatacg ]
V01146 22904 + 14 aaattaatacg e,
V01146 27274 + 15 aaattaatacg s
V01146 34566 + 16 gaaataatacoy . . o
V01146 39229 + 17 aaattaatacgactcactatagggagag e

17 T7 RNA poly binding sites

Motif-associated sites can be aligned without gaps and

are typically represented using sequence logos.
(Image: http://schneider.ncifcrf.gov/glossary.html)

(new motif))orasVariable motif associated. Otherwise,

4 bp spacing 5 bp spacing
2l 163 169
20 20
£1.0 T A T £10
0.0 TATAAAAA TA* 2 ooA‘TA AAAA¢¢XA*T5A$¢
’ 5 10 15
= 120 89
20 20
210 cCA £10
T A T A c A AnA T
oo ZA=AYT2RToA VTS ODTAIIAQ ATAT2A IAAA¢
5 10 15 ) 5 10 15
=X 61 76
20 20
£1.0 T A £10 T A A
s ]l TATA VA Y

00 xxAaTaTob2=ZA AVT =
: 5

0.0
10 15

For some transcnptlon factors, sites conforming to
several un-gapped motifs may have been
experimentally described. These sites should be
reported as motif-associated in separate curations.
(Image: Chumsakul et al. (2013) DNA Research)
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TTATTTTTAA CATA ATTTAT
TTATAATTAA CATA-ATTTAT
AGTTATTTTTAA CATA ATTTAT
TTATTTTTA CATA ATTTAT
TCCTCT TTTAGA CATA-ATTTAT
CCTTT TTTA CATA AATTAT
TGCTAT-TTTAAA CATA AATTAT
CTAT TTTAA CATA AATTAT
ACCTATATTTA CATA -AATTAT
AGCTAT TTTA ACATA-AATTAT
TTCTATATATAC CATATCATTAT
AGCTTTATATAT ATATCATTAAT
CTATATTTAT AATATG-TTAAT

In some cases, transcription factors bind sites with
variable spacers, without well-defined gapless
alignments for different spacer classes. These sites

should be reported as variable motif-associated.

(Image: Reid et al. (2010) BMC Genomics)

Sequence, coordinates and quantitative data

Repression Binding site (RBS) occupied by Activation Binding site (ABS)

) CatR occupied by CatR
in absence and presence of inducer, cis,cis- in presence of inducer, cis,cis-
muconate muconate

[ [ 1
GCTCCATCAGACCTCCAGGGTATGGTGGGAGATTCATTCGATATTGGACGGCT
CIGAGGTAGTCTGGAGGTCCCATACCACCCTCTAAGTAAGCTATAACCTGCCGA'

-~ +lcatR

~&— (translational start) CaR repression of the

P. putida catBCA

Internal Binding Site (IBS) promoter, mediated

T | by binding to a loosely

5' CCATGAGCAGCAGACCCTGGTGGTATTGCGTGTTCG Cconserved G-N11-A

GGTACTCGTCGTCTGGGACCACCATAACGCACAAGC motif on repression,

| | activation and internal
4162 +193 binding sites.

Some transcription factors bind loose structures with
multiple binding sites adhering somewhat to a
sequence motif, but with variation in the positioning
of the sub-sites and variable requirement for the
presence of each sequence element. Such cases
should be reported as variable motif-associated.
(Image: Chugani et al. (1998) J. Bacteriol)

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 Kd), 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.

10
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Reported sites [nelp]

sitetype @ 20

£io T
lra a| ATATA Ta
w2 | YTal 2 lTef | 1) L=
5 10 15 20
Weblogoa 3
new motif

variable motif associated
non-motif associated
[motif examples]

Sites TACTGTATATA
TGCTETGAGT)

GO MWW

P
Enter the list of sites in FASTA format, raw sequence or coordinate format (one site per line). Sequence entries must be in unambiguous DNA
code (A, C, G or T; no degenerate IUPAC codes (e.g. W. Y, N...) or gap symbols (-, _. *). FASTA format does not support quantitative data
entry. Quantitative data (g-val) can be added to raw sequence or coordinate entries. All fields (i.e. site & g-val or coordinates & g-val) must be
either space or tab separated. [examples]

Quantitative data Normalized Kd estimated from EMSA (range: 10. 3 - 15.3)

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. [example]

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 CollecTF 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.

1.3. Curation 11
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Exact site matches

20

et TITAL T

0.0

Webloge 3.3

ATGGTTTATCGT

Ime0812

locus tag gene name function
Imo0910 Imo0910 Imo0810
Imo0811 Imo0811 Imo0911

Imo0912 Imo0912 similar to transporters (formate

No valid match

Step 5: 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 CollecTF submission 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.

12 Chapter 1. Curation submission guide
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Inexact site matches

TATGTTTRRACA # TATGTTTRRRACE

TATTTTTARAGR +[7678,7688] (NC 011186.1)
| \.’iqullJﬂ‘:
| VEMI11_AQ004 VFMJ11_AD00S I
locus tag gene name

VFMI11_ADDDE
VEMJ11_AD00S

VFMJT1_AO0D4

R LLRCE

WFMJ11_ADDDG
VFMJ11_AD00S

VFMJ11_ADDD4

TATTTTTRRRTE +[E7 8780] (WC_011186.1)
WEMI11_AD003 VFMJ11_ADO1D
| | ‘ |
[ SodBFRIIT1_ADDDS |
locus tag gene name

VFMJ11_AD0DDB
VEMJ11_AD007
VEMI11_ADDD9

VFMJ11_ADO10

WEMJ11_ADODE
sodC_2
WEMJT1_ADODD

VFIJA1_ADD10

function
hypothetical protein
hypothetical protein

methyl-accepting chemotaxis protein

function

hypothetical protein

copperzinc superoxide dismutase
OmpAMotB domain protein

|g domain protein, group 2 domain protein

Step 6: Site annotation

Site annotation step is an essential step for the proper curation of TF-binding site information in CollecTF. Dur-
ing 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
quantitative 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 Shi ft 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 captur-
ing accurate information on the experimental support and nature of TF-binding sites is the main goal of CollecTF. 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.

1.3. Curation 13
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Step 7 of 9

Site Anntotation
Fill in the information regarding each site.

Site TF-type TF-function Experimental techniques Quantitative value
i Beta-gal reporter EMSA applyto  gRT-PCR [RNA] Consensus search
| dimer v| [repressor v | assayapplytoselected | selected/Clear | Apply to selectsd/ | Apply to selected |
Select/Unselect all Apply to selected Apply to selected iClear all all Clear all Clear all
) TaTeTTTAARCA | dimer v [repressor ¥ |

FEEEEE 1|
TATGTTGARARA +
[34311, 34322]
(NC_000913.2)

=
®
o
®
= ~
I N
D | |

i v i v
[ ATGEITIATCET dimer ‘ ‘ activator | o
+[3640020, 3640031]
NC_000913.2
[ ACTGTITRAGTT | dimer v [repressor v
Lrirr et |
BGTGTTGRRGTT +[341,352]
hyl bR
{NC_000913.2) | l |
[ TATGITTCCITA :““5 gene et 122
+[535034, 535045] e name netien
WC_000913.2 50508 hyi nydroypyruvate ismersse
b0509 ghxR tartronate semisldehyde reductase, NADH-
dependent

Step 7: Gene regulation

If the manuscript reports experimental evidence for TFmediated regulation of target genes through TFBS, the CollecTF
submission system will ask you to specify, for each reported site, which genes have been shown to be regulated by the
TE.

Step 8 of 9

Gene regulation (experimental support)
Nearby genes are displayed for identified sites. Check all genes for which TF-site mediated regulation is reported in the
manuscript. Skip this step if manuscript does not report gene expression.

TATGTTTAAACA b0034 (caiF): DNA-binding transcriptional activator
| I caif |
ATGGTTTATCGT [T b3496 (dtpB): dipeptide and tripeptide permease B
dtpB
| o
ACTGTTTAAGTT b0002 (thrA): fused aspartokinase | and homoserine dehydrogenase |

b0003 (thrB): homoserine kinase
[ b0004 (thrC): threonine synthase

theA thiB theC

14 Chapter 1. Curation submission guide



CollecTF Documentation, Release 1.0.0

Step 8: 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.

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 CollecTF 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 prepopulate 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 CollecTF 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 CollecTF 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 I 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 at collectf@umbc.edu.

1.3. Curation 15
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Step 9 of 9

Curation information
This step finalizes the curation. Fill all required fields.

Revision required MNone v

Select, if needed, the reason why this curation may require revision. See detailed list of reasons in the curation guide.

| am confident of the results reported in this manuscript.

Check this if experimental technigues and results meet the standards specified in the curation guide

Curation is ready to submit to NCBI.

A curation is ready for submission if: {a) the identified genome sequence matches the reported one or (b) identified and reported genomes
match at the species level and at least 90% of reported sites are located as exact matches.

(1] Curation for this paper is complete.

Check this box if there are no more curations pending for this paper (additional sites. sites supported by different techniques, sites for other
TFs, etc.

Notes sites for AbrC will be hepurted in a separate curation

)

Type in any additional notes on the curation process. For instance, if reported sites were left out for some reason, what prompted selection of a
surrogate genome instead of another, general comments on the experimental process, efc.

| want to submit this curation

Check to submit when you click "next step"

Once a submission is completed, the data is uploaded to CollecTF. The submission will be then reviewed by a CollecTF
curator and tagged for submission to NCBI. On behalf of the CollecTF team, THANK YOU for your contribution!
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CHAPTER 2

High-throughput submission guide

This document is intended as a short annex to the main curation guide, providing specific details regarding the sub-
mission of highthroughput data. For further reference on the different aspects of the curation process, please see the
CollecTF Curation submission guide.

Why?

A significant fraction of the experimental data on transcription factorbinding sites currently being generated relies
to more or less extent on highthroughput technologies and, in particular, on ChIPbased methods (e.g., ChIPchip,
ChIPSeq). The main goal of CollecTF is to compile and make available through its web interface and through Ref-
Seq genomes as much experimental data as possible on TFbinding sites. The CollecTF highthroughput submission
pipeline aims at streamlining the submission of highthroughput data, capturing high throughput specific metadata and
incorporating it into highquality annotation for TFbinding sites.

What?

Highthroughput experiments typically generate multiple layers of data. For instance, ChIPSeq experiments generate
raw read data, which is mapped to a reference genome. Mapped fragments are typically assigned enrichment values
with respect to a control and fed to a peak calling algorithm to identify consistently enriched regions. Authors typically
define a minimum threshold for enrichment, and peaks above this threshold are referred to as binding sites. Lastly,
researchers may use motif discovery and/or site search algorithms to identify the specific sequence elements targeted
by the transcription factor of interest.

CollecTF is not a repository for raw highthroughput data (e.g. ChIPseq reads). We compile only TFbinding sites as
defined by the researchers that report them. For ChIP data, this includes peaks above the enrichment threshold defined
by the authors as well as specific sequence elements within such bound regions identified by the authors through in
silico and/or in vitro methods.
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How?

In most highthroughput experiments, both enriched peaks and specific sequence elements are identified through the
combination of ChIP protocols with bioinformatics approaches and other experimental sources of evidence. Peaks
typically incorporate quantitative enrichment data, which can be transferred to sequence elements identified within the
bound region. The CollecTF highthroughput pipeline allows submitting both peak and sequence elements in a single
step, and automatically assigns peakassociated data, if available, to sequence elements.

Regulatory mode, additional sources of evidence for specific sites and information on regulated genes can be submitted
simultaneously, or may be submitted in a separate curation. CollecTF will seamlessly integrate all available annotation
information for TFbinding sites.

The process

Most steps in the CollecTF highthroughput submission process are equivalent to those of normal submissions and the
reader is referred to the standard Curation submission guide for details.

Entering sites

Beyond making sure to report the accession for the raw highthroughput data in Step 3 (Experimental techniques)
through the High-throughput database accession, the main difference between standard and high-
throughput submissions lies in Step 4 (Reported sites).
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Reported sites [toggle help]

Site type motif associated v

Sites

e
Enter the list of sites in FASTA format or type the list of either site sequences or coordinates (one site per ling). The sites can be entered in two
major formats: sequenced-based (e.g. CTGTTGCACGT) or coordinate-based (e.g. 12312 12323). Optionally. quantitative data (g-val) can also
be added to either format. All fields (i.e. site & g-val or coordinates & g-val) must be either space or tab separated

Quantitative data Log enrichment ratio (experiment to input). Range: -123.23t0 12.5

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.

High-throughput data

High-throughput
sequences

Enter the peak data (in either coordinate or sequence mode). If there is any quantitative data associated with the peak data, they will be
automatically mapped to entered sites. Mapped peak intensity values will be displayed for review before curation submission

The first part of Step 4 is similar to that of standard submissions. Sites (identified sequence elements) can be entered
as sequence or coordinates, with or without quantitative data. In highthroughput mode, however, additional space is
provided to enter TFbound regions identified through highthroughput methods (e.g. enriched peaks in ChIPseq). These
can be again entered as coordinates or sequence, with quantitative data typically appended (tab/space separated) after
the last coordinate/base. If entering quantitative data, you will be required to provide brief annotation on its nature
and range (e.g. enrichment ratio). Notice that neither field (sites or highthroughput sequences) is strictly required:
sites may be submitted without supporting highthroughput data and highthroughput data may be submitted without
identified sequence elements.

Detailing highthroughput experiment

Step 4 in highthroughput mode also requires that you enter additional details on the high throughput technique. In
particular, two items are required. In Assay conditions, you should describe the experimental setup used for
the highthroughput step. The aim is to provide a clear description of what was being contrasted (e.g. induced vs.
noninduced, wild type vs. mutant) in the highthroughput experiment and its main experimental conditions (e.g. cell
growth and isolation, specific strains, definition of control, etc.), so that users browsing the data can easily assess its
relevance without needing to read through the entire methodological section.

2.4. The process 19



CollecTF Documentation, Release 1.0.0

Assay conditions

ins were grown in 400ml Mannitol-125 Glutamate (MG) medium (10 g/L mannitel, 2 g/L L-glutamic acid, 0.5
/L RHZ P04, 0.2 g/L NaCl

2 o

2 g/L

MgS0O 4, final

H of 7). Cultures were adjusted to 50

Iron) or S0uM Na citrate (-

Iron) at OD&00 of 0.35-0.4 and grown for an additional 30 minutes prior to harvest.

Describe the conditions of the high-throughput experiment that capture the specifics of the in-vivo setting for cross-linking. Were cells at
exponetial-phase? Was the system induced? How were cells grown?

Method notes Formaldehyde was added to a final concentration of 1% and incubated at RT for 20min with occasional

swirling. Crosslinking was guenched by adding glycine to 0.3M.Ce pellets were washed in TBS and

resuspended in lysis buffer [10 mMTris(p

0),100 mM Nacl, 1
b

37°C for 30 min. The cells were sonicated for 30s with a needle sonicator, and unlysed debris was pelleted

3, 0.1% deoxycholate (D

)
.

. 0.3 )
0.5% N-lauroylsarcosine] plus protease i itor mixture (Sigma)andl mg/mL lysozyme and were incubated at

by centrifugation. The lysate was sonicated for 20 min with a 10-s on/10-s off cycle (Mixsonix). A samplewas

taken as a sequencing input control. Following clarification by centrifugatiom, 1 volume of 10% TritonX-

100 in lysis buffer was added to each sample followed by 100 pL of Ir

mal-Protein G beads coated with anti-V3

monoclonal antibody (Sigma), and samples
with RIPA buffer[50:

re incubated overnight wi rotation. The beads were washed 5x

Hepes (pH7.5), 500m »1mMEDTA, 1% Nonidet P-40, 0.7% DOC] and then 1x in Tris-EDTA pH

Describe (use copy-paste if appropriate) the high-throughput protocol. What antibodies were used? What chip/sequencer and using what
parameters? Etc

Techniques used to EMSA
identify high- PSSM site search
throughput data

DNAse footprinting
Motif-discovery
¥ chiP-Seq

Select all technigques that have been used to identify high-throughput data. Note that selected techniques are for peaks only. You will be able to
select used experimental techniques for each binding site, individually

The Method notes section aims at capturing more detail regarding the specifics of the high throughput method. In
a ChIPSeq experiment, for instance, it should briefly describe the crosslinking step, the sonication method, immuno-
precipitation and crosslink reversion, sequencing, peak calling and motif discovery (if any). Even though a concise
synthesis is preferred, direct copying of manuscript methods can be used to define Method notes.

The final section of Step 4 for highthroughput asks you to identify the techniques (among those selected in Step 3)
that were used to obtain the reported highthroughput data (e.g. enriched peaks). Note that this applies only to the
highthroughput data. The techniques used to identify specific sequence elements (sites) can and must be defined in
Step 7 (Site annotation).

And that is all. The rest of the highthroughput submission pipeline is equivalent to the standard submission process,
and the reader is referred to the general Curation submission guide for further details.
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