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Bringing "big data" to FlyBase

-s0 Thousands of datasets at GEO & SRA.

40000

E - SRA
S a000 FlyBase wants to facilitate:
Ezg « Discovery of key results.
2 5 20000 « Re-use of data.
5§
5o
B 10000 Challenges:
§ * Quantity.

0 « Heterogeneous study descriptions (metadata):

2004 2006 2008 2010 2012 2014 2016

year « different ways to say same thing

» key details buried

The limitations of "free-text" metadata

Unstructured experimental descriptions make finding the right datasets difficult.

search term

GEO hits (D. melanogaster) | Search term redundancy:

"fat body"

372 (328 unique to this term) Small variations affect results.

"fatbody"

107 (73 unique to this term) Context unclear:

("fat body" or "fatbody")

445 Was fat body isolated, or removed?

search term

GEO hits (D. melanogaster) Search term ambiguity:

("nej" or "nejire")

17 (4 unique to this term)

IICBPII

142 (129 unique to this term) Context unclear:

("nej" or "nejire" or CBP")

146 CBP a target for ChIP, or RNAi?

The advantage of structured metadata

ENCODE project: a model of how structured metadata allows for

powerful searching

Experlment Matrlx Assay Assay category Target of assay Date released Available data

Click or enter search terms to filter the
experiments included in the matrix.

ChlIP-seq 8908 DNA binding 8908 transcription 4025 July, 2013 2765 fastq 13687
DNase-seq 863 Transcription 3317 factor March, 2014 887 bam 12720

polyA RNA-seq 817 DNA 1117 histone Sig2 July, 2016 614 bigWig 11675
accessibili histone 3102
Enter search term(s) shRNA RNA-seq533 DNA ty 865 modification May, 2016 569 bed narrowPeak 7298
total RNA-seq 413 methylation control 2568 October, 2016 485 glagr[raoev?Peak 7287
+Seemore..  RNAbinding 630 broad histone 1727 + See more...
mark + See more...
+ See more...
+Seem
Organism w ASSAY
Homo sapiens 10833 E_' - 4
Mus musculus 1863 E s A s £ o Z
Drosophila melanogaster 1435 3 15307 results S8 s & f s ?ﬂ? é@ g ooé“mo/v
Caenorhabditis elegans 974 o f ’g? g g g{ é,"' 0@ gg gg j" é" éf / sq § /- g
Drosophila pseudoobscura 12 % .#‘ $ Q.g' L e 5’§ f gy @ g’ éz' o $Y’ g 3 (I'f' eo ‘\\p éb
N & & 8 s K .90
+See more... S §85 88T LeFTTEFTSEE
Biosample type S
cell “nep e 5746 K562 8 192761219012 3 1 1 8 1 1 2 9 6 1
tissue 4373 HepG2 371 3 11257 6 161 7 3 2 2 3 2 6 6 1
whole organisms 2051 £ 14 27 21211/1)9 2/8 2
primary cell 1660 GM12878 249 3 14 4 8 3 2 2 6 2 1 2 6 13 6 1
HEK293 257 1 2 2 2
in vitro differentiated cells 676
+ See 196 more...
+ See more...
Organ liver 162 9 22 3 1111 1 7 7 2 3 2 7
bodily fluid 2256 heart 100 22 16 3 10 101 1 9 7 2 1 8
blood 2004 stomach 98 21 15 5 310 1 4 4 6 5 1 4
liver 177 lung 80 16 12 1 10 2 8 3 1 4 4 1 4
. o= kidnev 69 17 13 2 2 5 4 4 4 4
encodeproject.org
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Nucleic Acids Res.

portal for fly datasets

Goal:
Catalog datasets using
standardized experimental descriptions.

In progress:
Standardize biological sample descriptions.

Long term:
Improved search/browse capabilities.

Barrett, et al. NCBI GEO: archive for functional genomics data sets--update.

2013 Jan;41(Database issue):D991-5.

Hong, et al. Principles of metadata organization at the ENCODE data
coordination center. Database (Oxford). 2016 Mar 15.

CBP could mean CG15319 or C1435.

Preview BioSample types a

Motivation

nd attributes

This page provides a preview of the sample attributes that submitters are asked to supply during the

submission process. After selecting the relevant Sample type, use the Download button to download

the submission template, or the Definitiol

n button to

review the attribute definitions and formats.

* Select the package that best describes your samples:

Pathogen affecting public health

Use for pathogen samples that are relevant
considered useful for the rapid analysi

to public health. Required attributes include those

il I € .
is and trace back of pathogens.

Consistent and nuanced reporting of tissues Clear listing of genes and perturbations

In progress: #ncbi_field (key) status guidelines term list (value)
A Drosophila-specific template for biosample description e el

(with Justin Fear and Brian Oliver).

ti ta.
For samples isolated from humans use the Pathoge!

Plant sample
Use for any plant sample or cell line.

{ sociated with disease. Viral pathogens should be submitted

package.

Dataset report

General Information

Goal:

metagenomic asse mbly.

tissue ’ The anatomical portion of the organism (or
mandatory set microbiome host) from which the sample was

1Ea
ES

#ncbi_field (key) status guidelines term list (value)

target_gene_inhibited ional The symbol or identifier (FBgn ID) of a Drosophila
optiona gene directly targeted for inhibition by

Encourage use of FlyBase anatomy CV.

hypomorph), RNAi, antibody blocking, chemical

ElyBase

inhibition, etc. If multiple genes inhibited, use
multiple "gene_inhibited" columns.

taken, or from which primary cell culture was
derived. This may include the whole organism, a
body part (e.g., thorax), a tissue (e.g., fat body), or
discrete cell type (e.g., oenocyte). Enter 'not
applicable' if using immortalized cell line.

target_gene_induced optional The symbol or identifier (FBgn ID) of a Drosophila ElBase Li St g e n e S t h a t a re

(or non-Drosophila) gene directly targeted for

induction by experimental intervention: mutation

adult_gut - key to experimental design.

molecule treatment or supplied as a partially

] ut section I purified protein preparation. If multiple genes

adult mld gut re gion activated, use multiple "gene_activated" columns.
N : target_gene_tagged X The symbol or identifier (FBgn ID) of a Drosophila p—
I—-—g—g—adU1t mld u'F region R3 3 reC: optional gene for which the RNA or protein product was [ivBase |gene per‘tur‘bation
|__adult midgut anterior region R3a 2 rec. tagged for downstream purification: e.g. if the chemical parturbation of gens
| | —adult copper cell S o ;
|__adult midgut interstitial cell Fogn000300" hre. chemical inhibition of gene
adult midgut anterior region R3b 2 rec. chemical stimulation of gene

gene mutation

I

I

| | _adult copper cell

| |__adult midgut interstitial cell
I

adult midgut posterior region R3c A Selechon Of keywords tO tag _ chromosomal deletion
|__adult midgut large flat cell chromosomal duplication

Make it available at NCBI during submission of Drosophila data. =t ity | PTG e e, SRR, |
[[osse.perubes | | et e e hat s et i the nl
Features: | S,
Improved consistency and machine readability.
- Simplified (fewer fields than generic template). — " o T i,
« Covers common aspects of fly studies.
» Fly-specific definitions and examples.

Name Furlong_ChlP-chip Species D. melanogaster
Project type genome binding FlyBase ID FBIc0003340
Parent Project Data Provider

ChlIP-chip identification of binding sites for transcription factors that regulate mesodermal development.

Title
Accessions I E-TABM-652 E

Description

Project attributes
whole organism (Ciglar et al., 2014, Rembold et al.,
2014, Junion et al., 2012, Zinzen et
Biosample type al., 2009)
ChIP-chip (Ciglar et al., 2014, Rembold et al.,
2014, Junion et al., 2012, Zinzen et
Assay type al., 2009)
Reagent type
binding site identification (Ciglar et al., 2014, Rembold et al.,
2014, Junion et al., 2012, Zinzen et
Result type al., 2009)
pan Mef2 Doc2 twi (bait_protein)
IIT1d bin bap pnr Export to HitList
tin sha Mad slp1
ttk
Key genes
GO term(s)
SO term(s) TF_binding_site

@ Details

Sample preparation

Chromatin was prepared from formaldehyde-fixed embryos as previously

(Bonn et al., 2012)

Protocol described (FBrf0202481).
Immunoprecipitated chromatin was analyzed by Affymetrix GeneChip (Bonn et al., 2012)
Mode of Assay Drosophila Tiling 1.0R array
Peaks were called with TileMap software (v1) after quantile normalization. For (Bonn et al., 2012)
each enriched region, probe intensity peaks were identified as extrema on a
smoothed curve of the log2-ratio signal. Finally, 200 bp regions centered on
identified extremas were defined. Peak calls were lifted over from
Data analysis Dmel_Release_5 to Dmel_Release_6 using the NCBI Genome Remapping tool.
Comments
Files GFF3 (zip, 1.5 MB)

Additional Information
@ Related Datasets

Biosample

Export to HitList

Type

Title

BS_Furlong_bap_E6-8h_organism

whole organism

D. melanogaster, embryo (6-8 hr AEL), source for chromatin.

BS_Furlong_bin_E10-12h_organism

whole organism

D. melanogaster, embryo (10-12 hr AEL), source for chromatin.

BS_Furlong_bin_E6-8h_organism

whole organism

D. melanogaster, embryo (6-8 hr AEL), source for chromatin.

BS_Furlong_bin_E8-10h_organism

whole organism

D. melanogaster, embyro (8-10 hr AEL), source for chromatin.

BS_Furlong_Mef2_E10-12h_organism

whole organism

D. melanogaster, embyro (10-12 hr AEL), source for chromatin.

BS_Furlong_Mef2_E2-4h_organism

whole organism

D. melanogaster, embyro (2-4 hr AEL), source for chromatin.

whole organism

D. melanogaster, embyro (4-6 hr AEL), source for chromatin.

BS_Furlong_Mef2_E6-8h_organism

whole organism

D. melanogaster, embyro (6-8 hr AEL), source for chromatin.

BS_Furlong_Mef2_E8-10h_organism

whole organism

D. melanogaster, embyro (8-10 hr AEL), source for chromatin.

BS_Furlong_Mef2_E4-6h_organism

BS_Furlong_tin_E2-4h_organism

whole organism

D. melanogaster, embyro (2-4 hr AEL), source for chromatin.

Showing 10 / 28 records. Use Export to HitList above to see all

Export to HitList

Assay Type Title

ChlIP-chip_Furlong_bap_E11-12 ChIP-chip ChlIP-chip of bap from D. melanogaster, embryo (6-8 hr AEL).
ChlP-chip_Furlong_bin_E11-12 ChIP-chip ChlP-chip of bin from D. melanogaster, embryo (6-8 hr AEL).
ChlIP-chip_Furlong_bin_E12-13 ChlIP-chip ChlIP-chip of bin from D. melanogaster, embyro (8-10 hr AEL).
ChlIP-chip_Furlong_bin_E13-15 ChlIP-chip ChlIP-chip of bin from D. melanogaster, embryo (10-12 hr AEL).
ChlIP-chip_Furlong_Mef2_E11-12 ChIP-chip ChlIP-chip of Mef2 from D. melanogaster, embyro (6-8 hr AEL).
ChlIP-chip_Furlong_Mef2_E12-13 ChIP-chip ChlP-chip of Mef2 from D. melanogaster, embyro (8-10 hr AEL).
ChlIP-chip_Furlong_Mef2_E13-15 ChlIP-chip ChlIP-chip of Mef2 from D. melanogaster, embyro (10-12 hr AEL).
ChlIP-chip_Furlong_Mef2_E4-9 ChlIP-chip ChlIP-chip of Mef2 from D. melanogaster, embyro (2-4 hr AEL).
ChlIP-chip_Furlong_Mef2_E9-11 ChIP-chip ChlIP-chip of Mef2 from D. melanogaster, embyro (4-6 hr AEL).
ChlIP-chip_Furlong_tin_E4-9 ChIP-chip ChlP-chip of tin from D. melanogaster, embyro (2-4 hr AEL).

Showing 10 / 28 records. Use Export to HitList above to see all

Result

Export to HitList

Type

Title

ChlIP-chip_bap_E6-8h_organism

binding site identification

ChlP-chip peak calls for bap from D. melanogaster, embryo (6-8 hr AEL).

ChlIP-chip_bin_E10-12h_organism

binding site identification

ChlP-chip peak calls for bin from D. melanogaster, embryo (10-12 hr AEL).

ChlIP-chip_bin_E6-8h_organism

binding site identification

ChlIP-chip peak calls for bin from D. melanogaster, embryo (6-8 hr AEL).

ChlIP-chip_bin_E8-10h_organism

binding site identification

ChlIP-chip peak calls for bin from D. melanogaster, embyro (8-10 hr AEL).

ChlIP-chip_Mef2_E10-12h_organism

binding site identification

ChlP-chip peak calls for Mef2 from D. melanogaster, embyro (10-12 hr AEL).

ChlIP-chip_Mef2_E2-4h_organism

binding site identification

ChlIP-chip peak calls for Mef2 from D. melanogaster, embyro (2-4 hr AEL).

ChlIP-chip_Mef2_E4-6h_organism

binding site identification

ChlIP-chip peak calls for Mef2 from D. melanogaster, embyro (4-6 hr AEL).

ChlIP-chip_Mef2_E6-8h_organism

binding site identification

ChlIP-chip peak calls for Mef2 from D. melanogaster, embyro (6-8 hr AEL).

ChlIP-chip_Mef2_E8-10h_organism

binding site identification

ChlIP-chip peak calls for Mef2 from D. melanogaster, embyro (8-10 hr AEL).

ChlIP-chip_tin_E2-4h_organism

binding site identification

ChlP-chip peak calls for tin from D. melanogaster, embyro (2-4 hr AEL).

Showing 10 / 28 records. Use Export to HitList above to see all

Synonyms and Secondary IDs (2)

References (6)

Dataset section (gene report)

and tissues perturbed.

> links to original data at repositories

| simple terms that summarize
sample types and methods

— key genes (and their study role)

j’ biological processes and feature types studied

- detailed experimental methods

| biosamples generated
(sample type and cell acquisition)

| assays performed
(molecular methods, raw data generated)
| results generated
(input data, analysis methods, file downloads)

A list of datasets for which a gene is

) .
Berkeley Drosophila Transcription Factor Network Project. ¢ G ene s ex pe rrme nta I ro I S

- Patase

Experimental Role Project Project Type Title

bait_protein Furlong_ChIP-chip genome binding ChlIP-chip identification of binding sites for transcription factors that °
regulate mesodermal development. a key p I a ye r °

bait_protein BDTNP_TFBS genome binding ChlIP characterization of transcription factor genome binding,

bait_protein modENCODE_regulation_TFs genome binding Genome-wide localization of transcription factors by ChlIP-chip and
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ChIP-Seq.

* Project type.

|, Distinguish between tissues isolated transgenic perturhation of gene

EXperlmental methOdS, gain of function mutation

loss of function mutation

transgenic inhibition of gene
|CRISPR-driven somatic mutation of gene

Facilitating access to single-cell data, at FlyBase and beyond

Ensure standardized descriptions of source tissue:
source tissue * Anatomy
@ -+ Developmental stage
* Celltype enrichment
 Method of cell isolation and barcoding
e Strain, genotype, perturbations (diet, chemical, etc.)

isolated cells -

_ . Ensure proper data formatting at data repositories:
T - * Facilitate data re-use.
— — * Harness existing data analysis pipelines (EBI scAtlas):
= - * Gene expression across individual cells.
* Find similar cell types across experiments.
RNA-Seq reads e Linkouts to data from FlyBase and Virtual Fly Brain.

- Cell clusters as the key result output:

Methods used to identify cell clusters:

 RNA-Seg mapping (annotation set, method, depth)
* (Gene expression measurement

e Clustering method

Cell cluster characteristics:

* Observed cell types

* Novel cell types

* Markers/signatures

* Consensus gene expression profiles

cell clusters * Relationships between clusters (similarity, lineage)
* Genesinvolved in cell type specification

The Fly Cell Atlas community

Fly Cell Atlas FlyBase Submitting single-cell data? Send it to EBI scAtlas:

flycellatlas.
ycellatias.org flybase.org Submit directly to EBI ArrayExpress

OR
Share preprints with FCA Slack/FlyBase/Virtual Fly Brain/:
EBI scAtlas/ArrayExpress Virtual Fly Brain flycellatlas.slack.com#data-submission

ebi.ac.uk/arrayexpress/ virtualflybrain.org d.ossantos@Inorgan.harvard.edu
virtualflybrain@googlegroups.com
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