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Finding GAL4 drivers and other transgenic tools in FlyBase
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Sian Gramates, Gillian Millburn, Josh Goodman, Kathleen Falls, Victor Strelets, Jim Thurmond,
Victoria Jenkins, David Emmert, and the FlyBase Consortium

The rich genetic toolkit that is available for Drosophila melanogaster The List view of the GAL4 etc hit-list The Frequently Used GAL4 Drivers table

helps to make it an ideal model organism to answer a wide range of
biological questions, but also creates a potential problem - how to find
View As

the most appropriate fly line for a particular experiment. FlyBase has E— e — In the Frequently Used GAL4 Drivers table, we have compiled information more than 200 GAL4 drivers, including the 150 stocks
introduced a number of improvements to help address this question. _ most ordered from the Bloomington Drosophila Stock Center and those drivers that have been curated to more than 20 research
These include the ‘GAL4 etc’ QuickSearch tab which allows searches for Filter by species ;5 7 280 selected  Previous - | a | publications. This table can be accessed via a link on the GAL4 etc QuickSearch tab, and is also available as a downloadable TSV
GAL4 and other binary drivers and non-binary reporters by temporal- 7) D. melanogaster (173 Next — file. The table can be sorted by column for most columns. Links to publications and stocks are included in this table.

spatial expression pattern, and dedicated 'Experimental Tool' reports H. sapiens

. in fli 0 . . . . . . . . .
for commonly used tools such as GAL4 and EGFP, which gather R [ ScenQALAM1| (FBaI0155005) The first two columns list the GAL4 drivers by allele, and by insertion or transgenic construct. We include allele designations to

information on related transgenic constructs in a single webpage. species (0) Mutagen: Known lesion? no draw attention to relationships between the more user-familiar insertion/construct symbols and their associated alleles. FlyBase

Together with enhancements to hit lists, a specialized Integrated Table ) Other pacies (107 :‘gf;]‘::;f;‘p:(s;:;‘;;‘stafﬁﬁf’s}14” uses allele symbols in many contexts, including in text descriptions of expression patterns, phenotypes, and genetic interactions.

view hit list, and the ‘Frequently Used GAL4 Driver’ table, this has 1 Stock 23 References
improved the access of these important transgenic tools to FlyBase Al We display expression pattern information in several formats: FlyBase Anatomy CV terms, common terms often used in literature,

clear

users. 7/ P{GawB)JNP3237 (FBti0035261) D). melanogaster [EEE Insertion short text descriptions, major developmental stage, and genes for those drivers that reflect a gene expression pattern. Term

Hee Sequence location(s): X:2,387,769..2,387,769 [ columns are can be sorted, so drivers with similar expression patterns can be more easily compared
Insertion (106) 1 Stock Arm: X Cytological Location: 3A2 ’ P P y P :

The GAL4 etc QuickSearch tab Stook €2

Transgenic Construct (1)

_ ] 7 BDSC:30842 (FBst0030842) D). melanogasier — The expression data has bgen condensgd to (?mpha5|ze how these drivers are used as experimental tools. Full curated expression
The GAL4 etc tab uses the same strategies as the Expression tab, show all Genotype: w'; P{GawB)c584 Collection: Bloomington Drosophila Stock Genter patterns can be found on linked allele, insertion or construct reports.
and similarly searches expression statements curated from the

literature.

Please note: This table does not describe the entire expression pattern of each GAL4 driver. You can find the Do you have a contribution that could help FlyBase to improve this list? Please contact FlyBase if you have comments about the expression pattern of one of these

Human Disease = GAL4etc  Expression Phenotype References Th e List Vl ew h |t_| |St | N CI u d es fo ur d ata types *a I | e I eS’ | nse rt| on S’ tra N Sge N | Cc con Stru Cts’ complete curated pattern on the allele, insertion or construct report of each driver. drivers, know of a driver that should be added, or if you would like to contribute a representative expression pattern image.
Search FlyBase  Orthologs  Protein Domains Gene Groups GO  Data Class . . . . .
and stocks. Filtering the hit-list to a single data type allows you to further convert the

Search for GAL4 and other drivers and reporters by expression pattern: Search © Export TSV

results to another data type, export to a file or to another FlyBase tool, or analyze the

Outputformat; Dy drver results in a data type specific manner. The filtered list can also be viewed as a Allete insertions / Constructs Assoc.gene | Common terms i SR Description * Stocks

LexA binary driver
lacZ reporter qualifier terms

GFP reporter standard hit-list table; please note that this is not the same as the Integrated Table

Developmental Stage: R - 7-Yo [ Scer\GAL43se:neuro P{ase-GAL4} -, type | neuroblast larval stage Drives expression intype I, 0

dESCI’I bEd be|OW. : but not type Il, neuroblasts.

Anatomy/Cell Type: e.g., neuron

Cellular Component: e.g., neuromuscular junction

Fill only as many fields as you need

® Frequently Used GAL4 Drivers table

PLoS ONE. 2013;8:€79588 (FBrf0223411)

The Integrated Table view of the GAL4 etc hit-list
The Driver/Reporter menu currently supports five options: GAL4, QF, o R . S v verp—r—

. . ' i alpha, beta, alpha’, beta’,
and LexA binary drivers, and lacZ and GFP reporters. You can search for Query: GAL4 | adult stage | antennal lobe , adult stage R A ST

one type of driver or reporter at a time. We will be updating this menu T _ mushroom body.
: _ . . Group Relevant Expression Allele Construct Insertion Y

soon, to incorporate a Tools-based seIeFtlon, as well as a.n.optlon to ¢ | Statoments - Fromumntly Beed

search for an expression pattern reflecting that of a specific gene. driver J. Neurogenet.. 2009:23:156-172

antennal lobe glomerulus DM6 1z[gal4] P{GawB} P{GawB}Iz[gal4] FBst0006313 (FBrf0207600)
Search for GAL4 and other drivers and reporters by expression pattern: antennal lobe glomerulus DL3 FBst0006314 Scer\GAL4C57 P{GawB)C57

adult stage .
Driver/Reporter: GAL4 binary driver % embryonic/larval hypodermal

Outputformat:  integrated table 3 antennal lobe glomerulus Scer\GAL4[SG18.1] P{GawB}SG18.1 FBst0006405 DGO
adult antennal lobe FBst0307412

adult antennal lobe glomerulus

adult stage

body wall muscle somatic muscle larval stage Drives expression in the
larval body wall muscles.

refine search by adding qualifier terms

Developmental Stage: adult stage

c57 GAL4/

Anatomy/Cell Type: antennal I| mCD8-GFP

: antennal lobe glomerulus DL1 Scer\GAL4[NP3529] P{GawB}NP3529 FBst0316058
Cellular Component: antennal lobe adult Stage Proc. Natl. Acad. Sci. U.S.A.. 2010;107:742--

antennal lobe commissure 747 (FBrf0209730)
antennal lobe glomerulus as you need

Frequently Used| antennal lobe glomerulus D adult antennal lobe Scer\GAL4[H24] v P{GawB}H24 FBst0051632
antennal lobe glomerulus DA1 adult stage

®

Expression pattern searches use FlyBase stage and anatomy controlled
vocabulary (CV) terms, and feature coordinated autocomplete. Terms

are suggested as you type, and are constrained by terms in other The Integrated Table view is designed to display the relationships between alleles, insertions, New Features Of the Frequently Used GAL4 Dri\le rs ta ble

boxes. You can change the stringency of search by using a broader or transgenic constructs, and stocks. For example, the allele Scer\GAL4"%# is caused by a specific
more specific term, or by not filling all boxes. insertion, P{GawB}H24, of the enhancer trap construct P{GawB}, and has one stock. Hits that

are associated with stocks available from a public stock center are automatically pre-sorted to
Search the top of the table. The search used to generate the hit-list is displayed at the top. In an upcoming release, we will be enhancing the Frequently Used GAL4 Drivers table with representative images illustrating the
Driver/Reporter: GAL4 binary driver %

expression patterns of the drivers, starting with published images from papers distributed using the Creative Commons
J integrated table p p g p g p p g

st — Each entry in the table includes the controlled vocabulary terms that resulted in that hit. Attribution License, or for which we have obtained permission to use.

Developmental Stage:  adul stage These terms may not be the exact CV terms used in search; the term may have a part_of or
Anatomy/Cell Type:  antennal lobe is_a relationship to the search term; for example, ‘antennal lobe glomerulus DL1’ has a There are many GAL4 drivers for which we have been unable to find a suitable image to incorporate into the the table. We are

A ©5- neuromusoular lunction part_of relationship to ‘antennal lobe’, while ‘adult antennal lobe’ has an is_a relationship seeking high-quality unpublished GAL4 images from the FlyBase user community; every image we use will be credited to the
. @uemyu%dmmoﬁ;ﬂstame >ﬂe'dsasy°uneed to ‘antennal lobe’. person and/or research group that provided it.

The GAL4 etc tab has two output formats. The List format displays
search results in a standard FlyBase 2.0 faceted hit-list consisting of
alleles, insertions, transgenic constructs, and stocks. The Integrated
Table format displays results in a customized table that highlights the
relationships between these data types.

The tab also includes a link to the Frequented Used GAL4 Drivers table.

Search for GAL4 and other drivers and reporters by expression pattern:

Please note that the listed CV terms do not describe the full curated expression pattern. The We have added a dedicated Contact FlyBase link to the Frequently Used GAL4 Drivers table. This link allows FlyBase users to

full expression pattern is displayed in the Expression section of allele, insertion, and transgenic directly contact the curators responsible for the maintenance of this resource. Please contact us if you have a comment on a

construct reports. driver’s displayed expression pattern, if you’d to contribute an image, if you think a GAL4 driver should be added to the table, or if
you have a suggestion to make this resource more useful.

GAL4 drivers that appear on the Frequently Used GAL4 Driver table are indicated with a green
check mark.

Experimental Tool RepOrt ‘Experimenta| Tool Uses’ Term Report Main branches of Uses tree and examples of Tools

General Information

Uses term(s) describe what the tool is used for. = - - 7 P

. - » Term red quT)resce.znt protein | ID (Ol'ltofogy) _ FBcv:0095012 (FIy.Ba.se cv) _ / [LJ, bi n a ry ex p ress i o n sy ste m CO m p o n e nt
[} C I | Ck O n th e te rm ‘to g 0 th e U se s Te rm mCherry is a monomeric red fluorescent protein with an excitation peak of 587nm and an emission peak of 610nm in vitro. It is an artificial derivative 2" Definition Protein having well characterized fluorescence excitation and emission spectra, with an emission peak within the

of the naturally occurring fluorescent protein encoded by the Discosoma drFP583 gene (GenBank:AF168419; AAF03369) (PMID:15558047). Wavelength range of 574-610nm

red fluorescent protein

Report : — Eesny binary expression system - driver GAL4, GAL4::VP16, QF

mcherry Annotations
<

GenBank Nucleotide - A collection of sequences from several sources, including GenBank, RefSeq, TPA, and PDB.

AY678264 .
No relevant records available

Common gene of origin (20) Tool
C-mCh

Related experimental tools section makes it o ety : e - [JARS

easy to jump to reports for related tools at a . |

finer level of detail than the “Uses” section. S ] : : s form, and relevant re

« Click on the Tool name to go to its Tool oy s S -
T s ol «———— Uses Tree

mRFP1

red fluorescent protein :
epo mRFP(Unk) red fluorescent protein |__fluorescen t protein

mRFPruby red fluorescent protein |__red fluorescen t protein 37

. bl » Explore the
Click on the Uses to go to the SR P

pHlcinato View Settings Show hierarchy levels: 4 B for parents, 2 for children Redraw h Ie ra rChy tO fl n d

corresponding Term Report =
P 9 P related uses and
Isa fluorescent protein aSSOCiated tOOIS

Results list data from multiple species. Please use QueryBuilder to retrieve species-specific data.

Part of
Insertions (82)

+ XPO itList
XPOI itList
xport to HitList
References (289) External Crossreferences & Linkouts

Columns list the components that make up the transgenic construct

: | Searching

Link to relevant Gene  Columns list Tool (e.g. mCherry) and its  Search by name (e.g. GAL4, mCherry) via QuickSearch
(e.9. sqh) or Tool (e.g. Uses (e.g. red fluorescent protein) for the | ink to stocks « Search by Uses using the Vocabularies tool
UAST) report \ main encoded product and any tags present

—reporter enzyme lacZ, pLUC

+}-gene product localization tag Tag:NLS(tra)
genetically encoded sensor New in FB2019_02

genome engineering tool

\ Coming soon! QuickSearch GAL4 tab will be expanded to include insertional mutagenesis tool
& Transgenic Constructs a” typeS Of tOOIS:

-] Export to HitList

—purification tag Tag:polyHis

Search for Tools:
Transgenic construct(s) Component allele Reg. region Encoded product / tool Tagged with Also carries Tool Uses: o protein DsRed1

Hide Uses Hide Uses Show Uses .
] blue fluorescent protein DsRed2

P{sChFP} Disc\RFPmChenysah sgh “mCherry > / cyan fluorescent protein FusionRed
n

N red fluorescent protei _— — red fluorescent protein mCherry

e

P{UAS-mCherry.NLS} Disc\RFPMCheny.UASTagNLSUn) | UAS mCherry <,Tag:NLS(Unk) \> etc. e : Coming soon! (target FB2019_03)

red fluorescent protein mStraw

A_Duclear protein localization tag A TagRFP Alternatively,  cell ablation tool
P{UAS-mCherry.CAAX.S} Disc\RFPMCherry.UAS.cSa Tag:M(Ras6 UAS mCherry Tag:M(Ras64B) Once you have selected a partiCUIar tdTomato search direCtIy for e neuron aCtlvatlon tool

48) red fluorescent protein membrane protein localization
* neuron inhibition tool

tag Use, a dropdown in the Tool box on the slie a Tool by typing

P{10XQUAS-6XmCherry-HA} Disc\RFPB*MmCherry.10xQUAS.Tag:HA mCherry Tag:HA right will show all the corresponding the name into the
PBac{10XQUAS-6XmCherry-HA} red fluorescent protein epitope tag t o) Ol S TO Ol b OX




