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In paradllel to the further development of the ANISEED system, a major issue is to
optimise data collection. For this, your input is crucial.

For example, a large fraction of experimental data collected in your lab will probably
remain unpublished. These data, which may not be very interesting to you, could
however be of crucial interest for someone else in the community, and vice versa.
Also, entering data info ANISEED is a great way to back up high-resolution data
including images, to organize data, to compare data with those obtained by other
groups... And your data can stay private if you wish, so that no one else can see them.
Not even our curator team.

Entering published literature is also critical, for the system, and for the visibility of
the papers. You have probably already been in the situation in which you remember
that someone carried out a crucial experiment for your project. But where was it?
Who did i+? What was precise result obtained? Scanning Pubmed will not give you the
answer if it is not in the article's abstract but a simple interrogation of ANISEED will
return what you are looking for... That is, provided the paper has been entered in the
database. Conversely, any paper entered info ANISEED has an increased impact
because it pops up when looking for regulators of a given gene, or genes involved in a
process, or lineage tracing experiments, etc..Even if the result is mentioned in the
main text, but not the abstract. Even if it is in a supplemental figure!

This manual will help you enter your own data, unpublished or published, into the
system using the submission/curation tools.
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For privacy, each user is requested to get an individual password before
entering data. Please contact Delphine Dauga, the Aniseed curator at
dauga@ibdm.univ-mrs.fr or aniseed@ibdm.univ-mrs.fr

By default, you will appear as author and annotator for all data you enter, with
the date of entry at the top of each entry page. If you wish to enter your buddies
data, you can also do so. You then need to indicate the name of your buddy in the
Author field.

For security reasons, you can edit, but you can't delete entries. If you make a
mistake (you will....), contact the curator who will delete the erroneous entry.

Expression patterns during normal development as well as in response to
experimental manipulation (embryological or molecular), morphological phenotypes,
cis-regulatory elements, molecular tools (inhibitors, constructs, morpholinos).

Unpublished data can be entered independently of one another (cf sections 4, 5,
6). For published data, you need to adopt a more rigorous format to make sure you
are not forgetting pieces of information. This is achieved via the “article card'
concept (section 7), which ensures that your article has the best visibility.

The system only accepts clones (ESTs, cDNAs) that have been submitted to
Genbank. If this is not your case, contact the curator to find a solution.

The developmental stages are as in the standard ascidian developmental table
(Hotta et al 2007 Developmental Dynamics), except that ANISEED compresses
tailbud stages into 4 stages only (initial, early, mid, late).

All new data are "“Private” and “Not curated" by default, meaning that they
cannot be viewed from the public website or by the Aniseed curation team (but
your lab could see them). When you agree that your data appear on the public
website, you will click on the “Submit to curation pipeline" button in the curator
tool. Your data will not yet be available on the public website. They will be put in
the curation pipeline (“Destined to be published"). After verification by the
Aniseed curator, your data will be “ Available on the public website" and " Curated".

Before entering expression data, prepare the images, the clones IDs used for
the experiments and the JGI Version 1.0 sequence and the true one for regulatory
region. The system accepts high-resolution jpeg and png files, not gif and tiff. For
consistency, the orientation of images should be standardised: anterior is up till
the late gastrula stage; then to the left from the early neurula stage onwards.
Pictures are not compulsory but they provide useful information.
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IT) LOGIN TO ANISEED

4% Access the Aniseed web interface :
http://crfb.univ-mrs.fr/aniseed/CURATOR/index.php and click on the */ogir" link.

“ Login using your login name and password (obtained from the curator, see above)
and click on the "subm/?" button.



http://crfb.univ-mrs.fr/aniseed/CURATOR/index.php

IIT) DEFINING THE TOOLS AND CONSTRUCTS USED IN AN
EXPERIMENT

1. Creating a molecular tool

Aniseed supports the description of expression patterns and phenotypes in response
to perturbations of gene function. To define these perturbations, it uses the concept
of "Molecular tool" which can be morpholinos, overexpression contructs
(Electroporation or mRNA injection), or pharmacological reagent. Each molecular tool
is linked o the gene(s) that it regulates and to all articles and experiments where it
was used/described, if published.

c. Example: Morpholino against FGF9/16/20, from the lemaire Lab

4+ To enter a molecular tool, choose " Create a molecular tool" from the menu of
the left hand aniseed Curator "Create tools" menu section. An empty “create a
molecular tool" form appears:

Welcame to ANISEED

A ——4

-
i!!iia 4 Create a Molecular Tool
e
00Is

|
Type: | Antibody Iﬂ

Supplier ‘

Regulation : | loss of function [v]

Associated Transcript (JGI, Kyoto, Ensembl)

PubmedID

4+ Enter the "namée" of the molecular tool. For morpholino, specify the person who
designed it or the laboratory it comes from. £.g. FGF9/16/20-MO (Lemaire Lab)

4+ Enter a description of the tool. £g. morpholino against the AT& region of
FGF9/16/20 designed in the Lemaire /ab.

4+ Choose the "7ype" of the molecular tool from the menu by clicking on the arrows
and scrolling down. The molecular tool could be antibody, morpholino, construct,
chemical inhibitor, mRNA, RNA....

4+ Enter the "supplier” which designs the molecular tool if know it. £g. Gene Tools
for a morpholino or the lab for the construct



4+ Choose the “-of effect" of the molecular tool from the menu by clicking on
the arrows and scrolling down. It could be a loss of a gain of function. Here /oss
of function

4 Enter the "“seguence". This is usually irrelevant for a whole overexpression
construct, but is critically important for a morpholino. Also, in case of the
overexpression of a mutated ORF, this information may be crucial if the
mutation has not been previously published.

4+ Enter the " Transcript mode/” (JGI, Kyoto or Ensembl) which is deregulated by
the molecular tool. Here ENSCINTO0O000009154 (Ensemb/ transcript model)

+ Enter the "pubmed ID" of the article where the tool was first described. Here
the Pubmed ID associated to Vincent et al. 2007 is 14651852

4 Valid your entry by clicking on the green tick.

Welcome io ANISEED

You are now done. You could in a similar manner enter an overexpression construct, in
which case the comment should be more precise: which driver? Which ORF? Mutated
or not, if mutated how, etc....

d. Example: electroporation construct mesp::FoxF-VP16

Same steps to enter constructs.
Note that the colour change according to the type of molecular tool ;-)




a. Definitions

In ANISEED, a Regulatory Region is a segment of DNA that has been tested for its
capacity fo drive expression in vivo. It can have a natural (genomic) or an artificial
(mutations, synthetic sequence) origin. The 5' and 3' boundaries of the sequence are
defined by a set of coordinates. In ANISEED, we normalize a region's coordinates
with respect to the expected mature mRNA start site (noted +1). For some regions,
the ANISEED coordinates may thus differ from the coordinates defined in the
publications describing them. The comments field allows to indicate this. By definition,
a region is represented by its sequence on the JGI version 1 browser, even if the
individual sequences tested in electroporation constructs differ from the "canonical"
sequence because of polymorphisms. This info is not lost but will be included in the
description of the "construct" used to test the region.

Regulatory regions are organised hierarchically in ANISEED. A regulatory region may
thus derive from a parent region by deletion, mutation, or/and other artificial
modification (e.g. addition of a binding site).

ZicL -658bp to codon 7
cL -658bp to codon 7 delta -127/-89bp
cL -658bp to codon 7 delta -205/-127bp
cL -658bp to codon 7 delta -205/-89bp
icL -658bp to codon 7 delts -295/-205bp
Zicl -658bp to codon 7 Etsd4 mutated
Zicl -658bp to codon? Fox2/4/5 mutated
Zicl -658bp to codon 7 Fox2 rmutated
Zicl -295bp to codon 7

Zicl -259bp to codon 7

Zicl -205bp to codon?

[ e )

Zicl -205bp to codon 7 Fox4/5S rutated
Zicl -127bp to codon 7

A region has a specific regulatory activity. ANISEED classification of these

activities is based on the ongoing Sequence Ontology, and currently includes the

following concepts:

— basal promoter (only includes sites for the basal transcription machinery)

— extended promoter (basal promoter plus other regulatory elements, this usually
corresponds to a 5' flanking region)

— enhancer (a unique enhancer without basal promoter)

— silencer (_a unique silencer without basal promoter)

— insulator (a unique insulator without basal promoter)

— complex regulatory region (several enhancers or silencers, efc.. but no basal
promoter)

—  No Activity

—  Unknown activity (Other cases we did not think about.....)

A region may contain regulatory motifs. These are (usually short) sub-sequences of a
regulatory region that play a role in the region's capacity to drive expression (e.g.
transcription factor binding sites). Their location in the region's sequence is defined
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by motif coordinates. A regulatory motif is an instance of a motif class, which
represents the high-level abstract notion of a motif (e.g. GATA motif). Each individual
motif can be associated to the upstream transcription factor(s) that binds it, when
known.

Finally, the regulatory activity of a region is tested through constructs. These are
molecular entities used to store spatial and ftemporal data of expression assays
(stored in ANISEED as in-situ records). They contain a sequence (if possible the
precise one that was tested, if known, otherwise its JGI v1.0 representative) and a
reporter element (e.g. LacZ). They may also contain a basal promoter (chosen among
the regions that are defined as such), if the region tested does not contain an
endogenous promoter.

In this case, all regions are fully described in the paper. It may happen that a region
being described in a paper derives from a region described in another paper. One
should follow the dependencies of regions until an “original” region from which all
others derive. Each region should be associated to the publication(s) where they are
described. Entering data from one article may therefore sometimes require entering a
previous article if they are not yet in ANISEED (we hope this should soon become
rare...).

b. Example: two Ci-RAR cis-regulatory regions (Fujiwara et al, 2005)

A

g Ci-RAR E

| 4350 bp |

=
Era]
=

Sa H

-4037 M N Sn H X
— Ci-RAR/lacZ
-2486
_J Msc-Z
-1652
JFU-Z
-1524
_‘ Sna-Z

-1326
1326-Z

-1113
J7 13-Z
-814
JHI-Z

-1652 -1112 -475
—\/A_A’HH-Z

-548
JEHC-Z

kb -287
P ol Xb-Z

Fig. 1. The 5’ flanking region of the Ciona intestinalis retinoic acid receptor gene (Ci-RAR). A: The
genomic structure of the Ci-RAR gene. Exons are indicated by boxes. The transcription start site
is indicated by an arrow. B: Diagrams show different 5’ flanking regions used in this study. Names
of transgenes are on the right side. Restriction sites and nucleotide positions are indicated. H,
Hindlll; M, Mscl; N, Nrul; Sa, Sacll; Sn, SnaBl; X, Xbal.



We will take the example of the largest cis-regulatory region defined in Fujiwara et
al. 2005 (-4350bp), and then of the child region defined by the construct Msc-Z. As
you will see, the process is simple as long as the precise coordinates of the region are
precisely defined. Depending on the information available this may need some
thought-....

i Step 1. creating a parental region

To create the region, you just have to go to the " Create a regulatory region” from the
menu of the Aniseed "Create fools" section. An interactive page appears displaying the
new region (entry FPrivate and Not curated by default, cf general rules section). In this
page you can edit all fields to further describe the region.

As indicated in the general rules, a new entry is by default "Arivate": it is not posted
on the public website and cannot be viewed by the Aniseed Curator and other
annotators outside of your own research group. To release it to the curation pipeline,
tick on the “submit to curation pipeline" button. The data now appear as "destined to
be published", which allows visualisation and validation of your data by the curator.
After curation, your entry will be posted on the public website.

Author 2007-11-20 M7
Annotator 2007-11-20

'E“ Regulatory Region REG00000264: Random Name 52

M Natural Region from

N7 G omments:

" Hierarchy of Regulatory Regions:

Random Name 22 [ Unknown Activity ]

L Type of Regulation: Unknown Activity

Regulated genes:

No regulated genes

Constructs made to test this region:

No constructs
Overview of the regulatory motifs in this sequence:
Regulatory motifs:

M Sequence

References:
No references
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Here is a description of the different fields:

+

A

+

+

+

Author: by default, the author and the annotator of the entry will be you.
But you can modify it by clicking on the "ed/#" button. So, the author can
be you or the first author of a paper if you are entering published
literature. Avoid indicating simply the lab.

Name: by default, a random name will be given to the region. You have to
modify it by clicking on the "edi?" button. The name of the region... must be
unique! Remember the name of a region is not the name of the construct
that was used to test it.... We ask you to respect the following format for
region names: ci-"gene name" "start of region "bp" end of region "bp e.g. c/-
Zicl -4037/313. No reporter indicated, as this is a region, not a
construct!ll Do not add “+" in front of 313 as this will interfere with the
display of the full name of the region on the Aniseed browser.

Origin: the region is either Natural (if it can be associated to the genome
of a given Species) or Artificial (in which case the field Species is ignored).

Comments: enter a general comment describing the region, the different
modules and motifs that are important to regulate the gene.

2007-11-20 "7
2007-11-20

and

ubmit to curation pipeline Expo as XML

i7" Regulatory Region REG00000141: Ci-RAR ~4,35bp/286bp
Y71/ Matural Region from Ciona intestinalis

Position i the genome obtained:

7" Comments:

4,350-bp-genomic DNA fragment contaming the Ci- RAR promoter region, including putative transcription and translation iniation sites (Fujiwara,
2005),

Annotator comments: in these coordmates, +1 is considered to be the putative transcription start site, so 1t fits better with the coordinates given by
Fupiwara.

Step 2: adding type of requlation, requlated gene, and constructs
Type of Regulation: type of regulatory activity displayed by this region.

Gene regulated (when known): use a franscript model to describe the
gene (e.g. c/0100147513).

Constructs: constructs are used in reporter assays to test a given region.
We distinguish the concept of regulatory and construct so that several
constructs can be associated to one same region (e.g. by changing the
reporter gene or by changing the basal promoter). Also, this distinction will
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permit you to associate other types of evidence to a regulatory region (e.g.
IP, gel-shift, etc...).

A e of Regulation: Extended Promoter

Regulated genes:

o

. Regulated gene:

Constructs made to test this region:

O

. Construct CONS00000134:

+ To create a construct, you just need to provide a name (give a name what is
different from that of the region). If possible, use a hame derived from
the construct name in the paper or add this name to the comment field.
You should add a "p" (for plasmid) in front of the name, the basal promoter
name and the reporter e.g. pfog -214/-74 pbra::NLS LacZ.

After entering the name, provide basal promoter end reporter gene
information. You can also provide any comments relatively to this
construct. Thus, to add new basal promoters you just need fo create a
region with a “ Basal Promoter” type of regulatory activity.

The sequence tested in electroporation constructs could be enter in the
“sequence associated to this construction” box even if this one differ from
the "canonical" sequence because of polymorphisms. In the case of Ciona,
which has a highly polymorphic genome sequence, the sequence actually
tested differs in most cases from the JGI V1.0. This information can be
very important to identify functional transcription factor binding sites.

Construct CONS00000134: Ci-RAR LacZ ' 9ot

{ Regulatory Region:

Features:

nt
£n TNmu: Cs

4,037 bp of the upstream flanking region, named Ci- RAR lacZ.

M Sequence associated to this construction
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The activity of a region is described through the activity of a construct
following electroporation. This is done in form of an “in situ record" (cf
section IV/2). Below there is an example of a reporter assay:

m AVAILABLE ON PUBLIC WEBSITE [ETTP73 Ciona intestinalis Early tailbu(

A transgene containing 4,037 bp of the 5 prime flanking region, named
G Ci RAR/th. was expressed in the CNS, epidermis, and muscle, where
Ci-RAR gene exy was ob d. Three examples are
¥ shown depicting the expression pattem of CiRAR/lacZ that contains 4037
i bp of the 5 pnme flanking region. br, brain; ep, epidermis, mu, muscle; nc,

nerve cord, no, notochord.
Ci-RAR LacZ LacZ - central nervous system - epidermis - tail muscles - Part of notochord -
Expres ‘ Method

Stammed molecule: - Stamed region: -

[ Rutiple " MRemove™

‘Whole embryo
ectoderm
ﬂncrvous system
reporter gene X gal
88 | | reporter gene X gal
%e_sodenn
W] | reporter gene X gal

W ] reporter gene X gal

iii.  Step 3: adding sequence, motifs and references

4+ Sequence: DNA sequence of the regulatory region... This should always be
the JGI v1.0 version of the sequence, NOT the sequence that you cloned
or that was described in the article you are entering. These sequences
should be added the constructs that were used to test the region. This
strategy may sometimes create some difficulties: i.e. the JGI sequence
has a different length than the reported sequence, or lacks a TF binding
site, but it is the best way we found to simplify future updates when the
genome sequence will improve. The End coordinate of the region is
calculated on the basis of the length of the sequence (note that the
position O does not exist, coordinate go from -1 to +1l). After entering the
sequence, you can visualize it in the genome browser by clicking on the * 7ry
to locate the region in the Genome" button. Thus, you can check if the
sequence you have entered is the good one.

%+ Coordinates: an integer that describes the beginning of the sequence (5'
end). Usually is the number of base pairs upstream the Transcription Start
Site (+1). This number may differ between papers (e.g. by a different
definition of +1) and such incoherence should be noted in the comments.

<+ Comments: any particular remarks regarding the region, namely how it was
obtained, if there are conflicts between different papers, etc...

4+ Motifs: a motif is a small sequence of DNA that has an experimentally role
in the regulatory ability of the region (ie. through mutational analysis). It
is defined by its abstract class (e.g. GATA binding motifs), by its relative
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position in the region (thus defining its specific sequence) and by the genes
that bind to the motif when known. Its position is always defined 5'-3" in
the region. Comments related fo this particular motif can also be added.
New classes of motifs can be added in the link “Create a new Regulatory
Moti7" in the CURATOR page of ANISEED.

After adding motifs, their overall localization in the sequence can be
visualized. A graphic displays the overall disposition of the motifs in the
region. They are also highlighted in colour in the sequence.

Overview of the regulatory motifs in this sequence:

Regulatory motifs: -

> Motif 1 : CACGTG

T ype:

T Position: [-278/-273]

Genes that bind to this sequence:

"™ Comments: mutation of this E-box motif did not affect the transgeneexpression in the muscle

D Motif'2 : CAACTG TTAAGCCATGGTAAACTGCAACGTGCGTTCTTCCCACGTTACTACACTTATAGAGCGTT
- . CCGAATTCGGTTGCTGCAATATAGTAATGTTGCCACGTAGAARGATTTTGTAGATACAR
L 'l'ypn: TAAATTTTGAGAGTCTAGACAGTARAGTGTCAAGCTATTGCATTTAGTGC TTA
7 position: [-251/-246] GAATGTAL CTTGCTAACAGGGGTCARCTGCGTGATAATCTTCTGTTGAGCTTG
i y TCGTCACCTAATCACGTTTAAACTGTCGTCACTATAGCTGGTAGTTTATCACTGTAGTT

Genes that bind to this sequence: TGGTAAGCACTTCAGCTTALAGAACAACATTGGCAGCCGCCCAARATGTAACGTAACAT
T 7 S r STTTTAACGTTTTCATATCGTTGCAGTTTGTTCTAGTTAATTAGTACAAAGCATTGAGC
Comments: E-box important for the activation in tail muscle cells CAACTTGTTTTATTGTGGTGTCAGTATCAGCGTGATAGCGTTGTTGAACTCTGCGTOAR
TGATGAACGTTATGGAGTTTC AAGAACAATGGAGAAACCGAATGAATGGAATCTTGAGC
RTCCTACATCTACAATATGCGATGCTATGACTGGCATGCCACGTTCGCATAATACAATG
TAGATTCCCCGCCACCGTTACAGAATCTGACCATTCATTCGAATAACTATCCTCGGCAA

4 References: references are simply added by giving the Pubmed ID of the
articles.

v. Step 4. creating a child region
Now that we have created the base region from which all others derive, we can start
creating the derivatives. For this, we can create children of this region, by pressing
the “Create Child" button. This will make a new child region, clone of the current
region. All data is cloned, except the type of modification, which is cleared.
Constructs are also not cloned. Since the name must be unique, the parent region's
name is used with a random extension, which should be modified.

After creating a child, you need to edit it to reflect the changes from the parent
region, as the name, the type of modification, the sequence and the motifs (if
relevant). When you enter that the relationship between parent and child regions is a
mutation or other artificial modification, the region is automatically declared
artificial. This does not happen in the case of deletion, since it remains a part of the
genome. A mutation usually disrupts motifs, in which case the proper motif should be
deleted. In the case of internal deletions, the region's coordinates may be affected.
A possible option to keep the same coordinates is to replace the deleted base pairs by
some symbol (e.g. "-"), although no particular.

The full hierarchy of dependencies between regions is displayed in the editing area.
The current region is displayed in white, while the others are in black (with links to
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them). You could change the dependencies between regions by clicking on the “ed/t
hierarchy” button and add the parental region you would like to associate to the region
edited. For that, you have to enter the identifier of the parental region in the
corresponding box (e.g. REGO0000141).

Hierarchy of Regulatory Regions:

REGO00000141: : 35b - [ Extended Promoter ]

| (deletion) Ci-RAR -4034pr256111) [ Extended Promoter]
| | (deletion) REGO0000143: RAR -2611bt [Extended Promoter ]
| | | (deletion) R.EG00000144 C1-RAF o [ Extended Promoter ]

IV) ENTERING INDIVIDUAL EXPRESSION DATA
1. Expression pattern of a gene in response to the injection of a

morpholino against another gene

a. Example: expression of Ci-bra by In Situ hybridization at 110-cell stage, derived

from an egg injected with an FGF9/16/20 morpholino

Let's imagine you want to enter an ISH experiment showing a 110-cell stage embryo,
derived from an egg injected with an FGF9/16/20 morpholino, and probed for Ci-Bra
expression. You will have to go through several steps fo enter this experiment. The
specific choices you will have to make fo enter the pattern above are in pink in the
text.

7 Step 1: creating an in situ data card
% You first need to create a hew in situ expression data card. For this choose
“Create an in situ datd" from the menu of the Aniseed "Create too/s" and the
“In situ: step I" window will open:

Welcame to ANISEED

Search fools

Create tools

W Wild type

Choose an author for this new ISH in the list below:
Yasug [v]

b macr

%+ Choose an Ascidian "species" from the menu by clicking on the arrows and
scrolling down. Ciona intestinalis and Halocynthia roretzi are currently supported.
Here select Ciona intestinalis
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% Choose a “Developmental stage" according to Hotta et al. 2007. Click on the
arrows and scroll down. (Developmental stages will not be listed unless you have
chosen an Ascidian species). Select 110-cel/ stage.

# Specify if the experiment is in wild type conditions or not by ticking on the “wi/d
type" box. For our example, do not tick” wild type".

% Choose an " Author” for this new ISH by clicking on the arrows and scrolling down.
If you enter data from an article, choose the first author. If you enter your data
or data from an author who is not present in the list, contact the ANISEED
curator who will add the name in the database. Then, click on the "submit" button.

% A new page appears, the “/n situ data card’, on which you will complete the
annotation: you will add and describe embryo picture(s) and specify the
experimental conditions (see below). At the bottom of the page, you will be able
to link your entry fo one or several references. This is not relevant for
unpublished data, but becomes crucial when dealing with published material.

+ As indicated in the general rules, a new entry is by default "Frivate: it is not
posted on the public website and cannot be viewed by the Aniseed Curator and
other annotators outside of your own research group. To release it fo the
curation pipeline, tick on the “submit to curation pipeline" button. The data now
appear as "destined to be published", which allows visualisation and validation of
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your data by the curator. After curation, your entry will be posted on the public
website. In our example click submit to curation pipeline.

4+ You will also find at the top of the page, the "dup/icate" button. It allows you to
create a new entry with the same information as the original (species, stages,
clones, reference, molecular tools, etc.. After creation of the “copy”, you can
modify the features as necessary. This is a great help when entering a series of
data with the same clone but at different developmental stages, in different
experimental conditions, etc.....

iil.  Step 2: importing picture(s) and adding comments
If you have a picture for the experiment reported, you should import these image(s)
and if you want, you can add a comment to describe it. Although adding a picture as
supporting evidence is highly recommended, it is not compulsory and not always
necessary (e.g. no expression, ubiquitous expression, etc...). Remember pictures should
be in JPEG, png, but not Tiff.

4+ To select and load your image info the database, click the "add" button, select
the required file and validate your choice by clicking on the green tick or cancel
by clicking on the red cross in the pop up window. For wild type expression
patterns, ignore the “confro/' box. In contrast, when entering pictures
describing an expression pattern in an experimentally manipulated embryo, you
HAVE TO include control image(s) (WT expression patterns) in your data entry
and tick the "contro/' box to indicate this is the associated control experiment.
Linking control and experimental data is key to the reconstruction of
trustworthy gene regulatory networks. The “£dit buttor allow you to add a
comment: you should specify the angle of view of your image(s), the treatment
used for the experiment and, when applicable, the difference between wild type
and manipulated expression. The comment will appear on the thumbnail summary
of the ANISEED expression card and is scanned by ANISEARCH.

Picture description

Ciona mtestinals B 110-cell stage

Change developmental s
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Choose a picture to add:

For our example, first add the control picture by clicking on the "add” button
and by ticking the "control” box. Then, add the experimental picture by clicking
on the "add” button. Refresh your page.

iv.  Step 3:adding description of the expression profile
Next, you will describe the territories of expression of your gene of interest using
the ANISEED controlled vocabulary.

+ Click on the “add territories of expressior' button to access to the annotation
page, on which you will specify the clones used in the ISH experiment, the type
of experiment, and the territories labelled.

[RAGIfiRle
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Ciona intestinalis (110-cell stage)

Anatomical tree

4+ Clones are identified using either Genbank accession numbers or clone numbers
(Satoh and Lemaire library clones). The system only accepts clones that have
been submitted to Genbank. If you know the clone ID, enter it in the "Clone
name" field (eg: cic/50d03 in our case for Brachyury). If seeing all possible
clones helps you remember which clone was used, go to the Aniseed
menu/Search tools and click on the “gene/clones" tab in which you can search
for a clone by the biological name of the corresponding gene and retrieve the
clone ID. When the correct clone ID is found enter it in the " Clone name" field.

%+ Choose the "Method" used from the menu by clicking on the arrows and scrolling
down (“in situ hybridisation’, " immunohistochemistry" or “reporter gene"). In
our case use "in situ hybridisation”.

+ Select "Intensity" using the "+'. The following stain intensities are given based
on room temperature revelation, +++ (less than 6 hours at 37°C for an intense
signal), ++ (7 to 36 hours), + (longer than 36 hours). This is quite rough. In our
case leave default as the gene is not expressed following FGF9/16/20 MO
injection.

4+ Enter the "Substrate” used in the experiment (e.g. NBT-BCIP).
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+ Tick the "Not sure" box if you have a doubt concerning the localisation of the
staining. Do not tick in our case.

+ Tick the "Part of" box if the staining is restricted to part of a territory. Do not
tick in our case.

+ Select “subcellular localisation" of staining if it is restricted to part of cell (ex:
perinuclear, endoplasmic reticulum, membrane, CAB). Leave empty in our case.

%+ The anatomical dictionary corresponding to the developmental stage of your
experiment allows you to determine precisely the localisation of the staining.
Tick the anatomical part(s) stained. To account for no expression a "territory"
called "no expression" has been added. Tick this one in our example.

4+ Click on the " subm/" button.
In summary, in our example, the clone used is cic/50d03, the method, in situ

hybridization, the substrate, NBT-BCIP and no expression is observed in the
embryo.

Ciona intestinalis (110-cell stage)
Anatomical tree

Submit

V. Step 4: adding experimental conditions
The system allows submission and annotation of wild type expression data and
experimental expression data (in response to embryological manipulation or molecule
deregulation).

+ Wild type expression patterns: optionally, you can add a comment by clicking on
the "ed/?" button. This can relate to the origin of the embryos,....
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Experimental conditions

TWild_Type Embryo.

+ Experimentally modified expression patterns: you can describe both molecular
and embryological perturbations. You could also add a general comment on
experimental conditions by clicking on the “ed/#" button (e.g. concentration of
the morpholino used).

- Deregulated molecule: click on the "add" button to specify the
features of the deregulation. Enter the franscript model,
ci0100151552 in our case (use JGI gene model if possible. Do not use
an ANISEED gene model v3.0 IDs here), the type of regulation
(downregulated), the molecular tool used to deregulate the gene
(FGF9/16/20 Imai's 25 mer MO), and the stages when the
perturbation started and ended (unfertilised eqg to 110-cell stage).
If the molecular tool doesn't appear in the list, you have to create it
using the “Create molecular tool" from the menu of the Aniseed
“Create tools". Then, click on the “submit" button.

For our example, FGF9/16/20-MO was used to deregulate
FGF9/16/20 function and was injected into unfertilized eggs.

Experimental conditions

FRIT,

T
Deregulated molecules Add

Name Regulation type Molecular tool From stage To stage Edit Delete
NOME

Embryo manipulations Add

Removed anatorny part From stage
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Add a deregulated molecule to 2767178

Genemodel* Regulation type* Molecular tool From stage* To stage

£i0100151552 FGF9/16/20-MO (Imai's 25mer MO) Unfertlized egg

[R———E———
Submit

- Embryo manipulation: click on the "“add" button, select the
developmental stage when the embryo was manipulated by clicking on
the arrows and scroll down. The corresponding anatomical tree will
appear on the left of the page. Choose the removed anatomy part
and click on the "submit" button.

Experimental conditions

i
FNET;

Deregulated molecules Add

Name Regulation type Molecular tool From stage Edit Delete
NOME

Embryo manipulations Add

Removed anatory part From stage Delete

HNONE

Add an embryo manipulation to 2767267

From stage*

B-cell stage

Removed anatoray part*

e
Submif

You can edit or delete features you have entered by clicking on the "edi" button or on
the Red Cross.
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Experimental conditions
i

FiT

Deregulated molecules
Name Hon type Molecular tool From stage To stag : Edit | Delete '

Ezal ell Fnr J _\ J

Embryo manipulations Add

Removed anatomy part From stage Delete

vi.  Step 5: adding references
To enter reference(s) associated to the experiment if applicable. Click on the "add"

button.

Add

References

NOME

Add reference fto 2767267

PubmedID: _

Enter the Pubmed ID of the article (in our case, 17022960), click on the “submit"
button and a “main info" window with article features will open. Check, complete it and
click on the “submit" button.

Yasuo H, Hudson C  Dev

You can edit or delete features you have entered by clicking on the "edi?" button or on
the Red Cross.
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Vil

Overview of the filled in "expression card”

Author:

Annotator:

Picture dese

ription

Expression profile

PETTEIIT N [Ooemm—"
Multiple Remove

Predicted corresponding gene:

Experimental conditions

e

FNIT

Deregulated molecules

Name

Regulation type

downregulated

-
Embryo manipulations

References

T

—

Removed anatomy part

Clone/Construct

Molecular toal

NONE

Make public Duplicate

ection of a IMO

Method Substrate

in situ by

From stage To stage
Unfertlized egg

From stage

Yasuo H, Hudson C

Dev
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2. Description of the pattern of franscriptional activity of a cis-
regulatory region
a. Example: describing the pattern of activity of a transgene containing the -1135/-
840 regulatory region of FoxF, at tailbud stage
You can describe a pattern associated to a transcriptional activity of a cis-regulatory
region just after creating the construct, thanks to the " Create a new In-5itu Record"
link in the page where you edit the different feature of a construct:

‘onstruct CONS00000193: pFoxF -1135/-840::LacZ ' *'v do'c

€.
e
ne
-
ney
-
T,
=
T,

""Sequence associated to this construction

You will be redirected to the “/n situ data card'. Then, step 1, 2, 4 and 5 are the same
as the example above. Step 3 is not exactly the same: instead of using a clone, use the
identifier of the construct as target that you will find in the construct features (/e
CONS5000001953). Furthermore, the method should be related fo the assay (e.g.
reporter gene X-gal or LacZ insitu, etc...).

AVAILABLE ON PUBLIC WEBSITE [EITPTZm Ciona intestinalis  Mid tailbud

‘ Lateral view of a mid tailbud embryo, showing transgene activity in the 2
TVCs.

Stamed region: - trunk ventral cells (B7.5 line) -

Method

Multiple

Whole embryo
Bmesoderm

3N reporter gene X gal Kgal

Predicted corresponding gene:

FoxF* bin FOXF1 Foxfla FOXF2

V) ENTERING A PUBLISHED ARTICLE

The article card will give you an access point to all the data present in the paper.
a. Example: entering the paper from Yasuo et al. 2006, FGF8/17/18 functions
together with FGF9/16/20 during formation of the notochord in Ciona embryos.
A Creating the article card

To create an article card, choose the “Create an Article Card" from menu of Aniseed
“Create tools" and a "main info" window will open:
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4+ Enter the article's Pubmed ID and click on the “submi" button.

Welcome to ANISEED

Add a new Article in the database

17022960

P P —
Submif

4 Check, complete the information concerning the article and validate by clicking
on the “submit" button.

Add a new Article in the database

STEF2 : Validate the informations on the article you request

Submit |

FGF&/17/18 functions together with FGF8,/16/20 curing formation of the notachord in Ciona embryos
Dev Biol. 2007 :302(1):92-103
Yasuo H, Hudson C

% The article card: different features to complete in the article card:

article features

genes studied in the article

territories and fates affected by genes found in the different
experiment

morphogenetic process studied.
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Welcome io ANISEED

Article Card - Edition page

Article Features

-
“asuo H, Hudson C
FGFB/17/18 functions together with FGFS/16/20 during formation of the notochord in Ciona embryos
Dew Biol. 2007 ;302(1):92-103

| T
Submit

Genes studied in article

Territories affected

Fates affected

Morphogenetic process

1 Step 2: checking the article features
Check/modify/complete the article features. You could enter in the " comments" box
the goals of the authors. In comments, you could describe what was the goal of the
authors. This could also allow you to indicate features of the article not entered in
Aniseed.

i, Step 3. entering the genes studied in the article and associated
evidences
Enter the different genes studied in the article by clicking on the "add”" button:

Genes studied in article
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Enter a valid transcript model (JGI, Kyoto or Ensembl), associated to the type of
study carried out with the gene (function, regulation or wild type expression) and
submit your request.

e.g.the authors have studied the wild type expression and the regulation of Brachyury,
and the function of FGF9/16/20.

s

Add a Gene Study for the Article 19

Enter a valid Transc Ensemb] ID)

£i0100151562

Regulation
Wild type expression

enes studied in article

tID Aniseed Gene Muodel ID Gene Name
Function

- || Show experimental evidence | oy

Molecular tools

Show expetimental evidence |

Cis-regulatony region

yury protein /

Wild tvpe expressi
Show experimental evidence

Enter experiment evidences associated to the gene studied:
< Wild type expression

o Click on the “show experimental evidence" link to check what
already exists in the database concerning wild type
experiment associated to the article.

e If the information you whish fo enter is not already in the
database, click on create the “new In S/t button and the
first window to create a new in situ data will appear-.
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Type of Analysis  EditDelete

Function

FGE20/ FGF 6 Show experimental evidence l'ﬁl'T b

Molecular tools
Regulaiion
Show experimental evidence l'ﬁl'T },.—

Cis-regulatory region

Gene ci0100131239 : study from Article 18

0 results

Create a new InSity

No match

Welcome 1o ANISEED

Create « new I situ datd

~ARNY
.Q L\ 5 .— Developmental stages
VN Laie Jo-Cell Sage
44-cell stage
- §

Species: Ciona intestinalis

M Wild type

Choose an author for this new ISH in the list below:

Yasuo
i
Submit

¢ Enter the experiment evidence as it is shown below (cf
section IV)

% Function: the function of a gene could be studied by loss or gain of
function of it.
e Check if the molecular tool used to alter the gene studied
already exists or if you have fo create it: click on the
“molecular tool" link. If your tool is not listed, you must
create it. click on the “create a new molecular tool
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associated to this gene" link and you will access to main page
of the creation of tool (cf section ITI/1)

Gene Name Type of Analysis

Function
~ o+ || Bhow experimental evidence |

Molecular tools

e

Hegulaiton

Show experimental evidence |-

Cls-regulatory region

Show experimental evidence

Welcome to ANISEED

Molecular tools for ci0100151552
6 results

Create a new Molecular Tool associated to this gene

CATAGACATTTTCAGTATGGAAGEC

e Once you have the molecular tool used in the experiment,
click on the “show experimental evidence" link and click on
“create a new In Sitd' button so as to enter the
corresponding experiment (cf section IV).

- Regulation: the regulation of a gene can be studied either through the
analysis of its cis-regulatory region or by use effect of gain/loss of
function of other genes on its expression.

Ex1: the authors used a construct containing Ci-Bra cis regulatory region

from -483bp to the first 17 codons with a lacZ reporter to electroporate

embryos and to study the activity of this transgene.

Ex2: the authors studied the expression of Ci-bra following injection of
FGF9/16/20 morpholino.
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e If you enfer experiment concerning cis-regulatory region
study, check if data concerning the regulatory element are
entered by clicking on the “Cis regulatory regior” link. If
not, you have fo enter the information concerning this region
by clicking on “create a new regulatory region" button (cf
section ITI/2). Then, you can create the experiment card
(cf section IV).

e If you enter experiment with a down/up regulation of
another gene, check if you have well enter it before with
function as type of analysis. Then, you can create the
experiment card (cf section IV).

v, Step 4: entering the territories affected

The idea of this feature is to resume what are the genes implicated in a modification
of expression in a given ferritory. For that, you have to “add" the different
territories affected and the genes responsible of this modification.

% Choose an Ascidian "species" from the menu by clicking on the arrows and
scrolling down. Ciona intestinalis and Halocynthia roretzi are currently
supported. Here select Ciona intestinalls.

% Choose a "Developmental stage" according to Hotta et al. 2007. Click on the
arrows and scroll down. (Developmental stages will not be listed unless you have
chosen an Ascidian species). Select 44-cell stage.

% Choose the "Anatomical par?" affected by clicking on the “add" button. Here
select A7.2, A7.3, A7.5, A7.7, which are the cells that dont express
Ci0100134330 when Ci0100151552 is deregulated at the 44-cell stage. You can
remove selected anatomical part by clicking on the "remove" button or delete
them all by clicking on the "resef" button if you want to change or correct a
mistake.

% Enter the transcript model responsible of the perturbation. Here enter
Ci0100151552 and click on the "“submit" button.
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Choose a Transcript ID

cil100151662

T <obmit |
Submit

V. Step 5: entering the fates affected
Here you have to "add" the different fates affected and the genes responsible of this
modification.

Fates affected

% Choose the "“Fates" affected. Here select Nervous system and notochord which
are the fates that don't express Ci0100134330 when Ci0100151552 is
deregulated. You can remove selected anatomical part by clicking on the
“remove" button or delete them all by clicking on the "resef" button if you want
to change or correct a mistake.

4% Enter the transcript model responsible of the perturbation. Here enter
Ci0100151552 and click on the "submi7" button.
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Welcame ta ANISEED

Add Fate affected for Article 19

Fate
head endoderm
mesenchyme
muscle
neck

neumhiii\:lih i3 Enmnrd\um

palps
sensory vesicls
il nerve cord

Choose a Transcript ID

ci0100161662
[ e —
Submit

Fates affected

VI Step 6. entering the morphogenetic affected

The idea here is to be able to describe phenotypes that cannot be described in terms

of alteration of genetic programs.

By clicking on the "add" button, you will access to the "morphogenetic process card":

Morphogenetic process

Add a Morphogenetic process for the Article 15

i

D

evel Stage
Unfertilized egg [

Choose a Transcript ID already entered from this Article

_I:iU1UD133595 ‘v]

Comments

[ submit

Add a name to describe the morphogenetic process observed (e.g. short tail,
disorganised body plan...), the developmental stage in which the observation was

done, the gene responsible of the affectation and a comments to describe in detail
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the experiment. After filling the form, submit your entry and this last will appear
on your article card. To illustrate your entry by a picture, you can click on the
“add" button.

ly plan® phenotype following injection of

Thanks to the "My In situ data” link from Aniseed Search tools menu, you will access
to all the in situ data you have entered (individual expression data or expression data
from an article card). You could make precise query in your batch of data: you could
retrieve expression profiles labelling defined territories, and excluded from others,
find the in situ expression patterns associated to a gene or EST/cDNA clone... By
default only the wild type expression patterns are shown but you can access
expression patterns in manipulated conditions (gene deregulation, embryo
manipulation) by ticking/filling the relevant boxes/fields. You can restrict your query
to uncurated data, private data, and reporter gene essays.

a. Example: you want all the in situ data you have entered concerning
Ciona intestinalis 110-cell stage embryos
4+ Choose an "Ascidian species" from the menu by clicking on the arrows and
scrolling down. Here Ciona intestinalis.

4+ Choose a "Developmental stage" from the menu by clicking on the arrows and
scrolling down. Here 110-cel/ stage.

b. Example: you want all the in situ data with genes expresses in muscle
but not in mesenchyme.
4 Search by territories
e Define you territories of interest either via the detailed
anatomical ontology for each stage (use the "Add" button) or a
simpler list of fates.

c. Example: you want all the in situ data you have entered stained with
Brachyury in manipulated conditions.
4+ Search by molecule
e Enter the clone, the gene model or the construct of interest in the
"stained molecule' box. If you don't know the ID of the gene
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model, you can search your molecule ID using the "Gene synonyms"
interface. You can enter several molecules separated by ":". If you
click on the "and" button, the result will give you all the ISH
stained with the several molecules you have entered. If you click
on the "or" button, you will have all the ISH stained with one or
the others molecules

e If you just want to access expression pattern in manipulated
conditions like gene deregulation, click on the corresponding "any"
button. You can specify by entering a gene model ID in the
corresponding box, a gene which could be deregulated in an
experiment. Moreover, like the stained molecule, you can enter
several gene models ID separated by ":" and use the "and" and "or"
button.

e If you just want to access expression pattern in manipulated
conditions like embryo manipulation, click on the corresponding
"any' button. You can include (with the "/nc/ude" button), these
manipulated conditions in others complex queries.

d. Example: you want all the in situ data you have entered concerning the
paper from Yasuo et al. 2007
+ Search by authors or PubmedID
e You can also restrict your search to the in situ experiments from a given
author or found in a paper identified by its Pubmed ID by filling the
relevant fields.

e. Understanding the results

You will have a list of all the experiment data corresponding o your query ordered by
developmental stages (default option). The number of the experiment is specified on
the top right of the window. You can click on the top left of the window to zoom in or
to zoom out the pictures. If you want to know more about an experiment, you can click
on the corresponding "more" button.

You can order the results according to the developmental stages or according to the
species.
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Welcome 1o -

In situ staining search.

Search tools

. MY In situ data

Create tools

In situ search

B Limit to ISH being manually curated
Limit to uncurated records only

B Hide private in situs

B Limit to regulatory region report gene

assays
Developmental stages:

any.
Species:

Search by: © Stained anatomy parts**: @ Cell fates:

® and
O or

© Atleast @ Only

S

molecule*®:
Note: You can search your molecule ID using the

© Clone
(e.g. 002ZE11, AF305499)

® Gene model

(e.g. ci0100133709)

@ Regulatory region reporter construct
(e.g- a-pBra (otx cis-reg -1541 to -1417))

Dereguiated |

molecule*: ® any ® none
(e.g. ci0100140606)

Embryo O include @ any @ none
manipulation:

—

(e.g. Lemaire)

name*: (e:g: Lemaire)

Search by |

Pubmed id: (e.g. 12441299)

Search by entry Between (eg. YYYY-MM-DD )

date:
and (eg. YYYY-MM-DD )

Order results by: : fpesies - submif
Devvebpmenlal 5 e

Notes:
* You can enter several names by separating your entries with the "-" symbol.
If you are searching for a gene please use its unique ID (eg. use jgi ci model ID for C intestinalis genes)

You can find these unique ID by using the

** In order to use the "Stained anatomy parts" field. please select first an Ascidian species and one or several development stages then
press the 'add' button.

- Wab master: Olivier Tass




Thanks to the "PUBLIC In situ data” link from Aniseed Search tools menu, you will
access to the same interface as below except that the request will be done on the
public data. Thus, you can compare your data with the public one.

Thanks to the "Regulatory region” link from the Aniseed Search tools menu, you could
access regulatory region you have entered. You can specify you query by selecting
specie, the name of the region, the regulated gene (franscript model), the type of
regulation (enhancer, extended promoter...), the name of the author, a Pubmed ID or
the date of the enftries.

Welcome to ANISEED

Regulatory Region Search.

ala
: ‘ Regulatory Region Search
B Limit to records which are being manually curated
Limit to uncurated records only
B Hide private regions

Search too> Species:
- Regulatory Regions Region name:
Regulated gene*:

Type of Regulation:

Create tools 1

(e.g. Lemaire)

(e.g. Lemaire)

Search by Pabmed i |

(e.g 12441299)

Search by entry date: petveen (cg. vyvy-evto0)

and (eg. YYYY-MM-DD )

You can search for clones and genes present in ANISEED by clone name, gene name or
transcript model.

4+ Choose an "Ascidian species" from the menu by clicking on the arrows and
scrolling down.

+ Enter the identifier of the clone or the identifier or name of the gene you are
looking for-.

+ Don't forget to specify what you are looking for (gene, clone, clone sequence).

+ Click on the "Submit" button.
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" Welcome to ANISEED

Molecule search

o

Search gene name in:
Manual annotation
Automatic annotation (Ortholog prediction)
B Best BLAST hits

Submit

VIII) FINDING ARTICLE CARD
Thanks to this interface, you can perform an article search by Pubmed ID, title, Paper
and Authors.

Welcome to ANISEED

Search for an Article in the Database

pincaD:

~ _

IX) DISPLAYING ARTICLE CARDS

By choosing this option, you will access to all the article cards present in the database.
You can modify it by clicking on the "edi?" button and delete.. NON

Welcome to ANISEED

m Articles already entered in the databse
( Nayaly
Wees

104 articles

e

Yasuo H, Hudson C
FGF&/17/18 functions together with FGF/16/20 during formation of the netochord in Ciona embryos.
Dev Biol. 2007 ;302(1):92-103
Pubmed ID: 17022960
Aniseed Article [D: 15

D

Corbo JC, Levine M, Zeller RW
Characterization of a g h - from the Brachywry promoter region of the ascidian, Ciona intestinalis.
Development. 1997 :124(3):589-602
Pubmed ID: 9043074
Aniseed Article [D: 147

Al

X) DISPLAYING MOLECULAR TOOLS
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By choosing this option, you will have all the molecular tools present in the database.

You can modify it by clicking on the “ed/?" button.

Welcome to ANISEED

All Molecular tool present in the database

F‘ ~ =
BiI\Naralg
-

% Type: Morpholino, Name: ADMP-MO (Imai's 25mer MO} s
Type: Morpholino, Nae: ADMP-MO (Lemaire lab) P
Type: Morpholino, Name: AP2-like2-MO (Imai's 25mer MO) i
Type: Morpholino, Name: Beta-catenin-MO (Hitoyoshi's MO) AT
Type: Other, Name: bFGF il

Type: Other, Name: BMP4 "

Type: Morpholino, Name: Bra-MO (Hitoyoshi's M) "™

39



