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Finding the right tool for the job: new ways to find
particular types of transgenic construct in FlyBase

Gillian Millburn (gm119@cam.ac.uk) and the FlyBase Consortium
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Introduction

The long history of fly research plus the sophisticated range of applicable genetic engineering techniques mean that a large number of increasingly complex transgenic fly lines have been generated and described in the literature. While this
rich genetic tool-kit helps to make Drosophila melanogaster an ideal model organism to answer a wide range of biological questions, it also creates a potential problem - how to find the most appropriate fly line for a particular experiment
from the large set that is available. To help overcome this issue, FlyBase will start to capture and display information about Experimental Tools, which will allow you to easily identify transgenic constructs and their insertions with particular
characteristics. We are defining an experimental tool as “any sequence whose own biological function isn’t really being studied in an experiment, but is instead being exploited to study the biological function of some other gene product or
. This broad definition will allow you to browse and search for tools used for a wide range of different purposes, such as enabling a gene product to be detected (e.g. FLAG tag, GFP, other reporters), targeting a gene
product somewhere specific within a cell (e.g. nuclear localisation signal, signal sequence), driving expression (e.g. GAL4, lexA), enabling clonal/conditional expression (e.g. FLP, FRT), being used as a sensor for changes in Ca%*, pH, voltage
etc., etc.
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Click on the term to go the Uses

Term Report

Related experimental tools section will
make it easy to jump to reports for
related tools at a finer level of detail

than the “Uses” section.

* C(Click on the Tool name to go to its

Tool Report
* Click on the Uses to go to the
corresponding Term Report

** MOCKUP **

[+/-] Transgenic Constructs

Uses term(s) describe what the tool is
used for.

N
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General Information

Experimental tool EGFP

Symbol EGFP FlyBase ID FBto0000000
Name Enhanced green fluorescent protein
Description
EGFP is a green fluorescent protein with an excitation peak of 488nm and an emission peak of 507-509nm
in vitro. It is an artificial derivative of the naturally occurring fluorescent protein encoded by the Aequorea
Description victoria GFP gene (UniProtKB:P42212), containing the mutations F64L and S65T (PMID:9759496). P

Notes on Tool

Uses

green fluorescent protein

——
- o =

External Crossreferences
and Linkouts

Tool

Uses

C-Venus split fluorescent protein o~ 1
o CFP cyan fluorescent protein - -
Common gene of origin GFP green fluorescent protein =~ = — = — —
N-Venus split fluorescent protein
PA-GFP photactivatable fluorescent protein
green fluorescent protein
pHIuorinE pHsensor
green fluorescent protein
S65T-GFP green fluorescent protein
Venus yellow fluorescent protein
Compatible tools Tool Uses
Other related tools Tool Uses

[+/-] Transgenic Constructs

[+/-] Insertion Alleles

[+/-] Recent Updates

[+/-] Synonyms and Secondary IDs

[+/-] References

Columns list the components that

make up the transgenic construct

A

|

Link to relevant Gene
(e.g. Rh4) or Tool
(e.g. UAS) report

\

Where the main gene

product is a tool, columns
list Tool (EGFP) and its Uses
(green fluorescent protein)

\

Additional Tool(s) (e.g. FRT)
in the construct that do not

product

form part of the encoded

[

Experimental Tool Report

7
Regulatory Encoded Encoded roduct Also 4
Transgenic construct Component allele region(s) _ tool oirusals) Tagged with Tag use(s) carries Stocks , 7
P{Ubi-p63E(FRT.STOP)Stinger} |Avic\GFPSee"\FRT-STOP.Ubi-p63E Tinls-tra Ubi-p63E EGFP green fluorescent protein _Z |T:nls-tra nuclear localization tag FRT 7 P s
P{ey-dGFP.wt} Avic\GFP%Y ey %Wﬂmm T:PEST-Mmus\Odc |gene product degradation tag P 7’
P{GAP-myc-GFP} Avic\GFPE THsap\MYC THsapiMyr-GAP43 EGFP green fluorescent protein [ T:Palm-Hsap\GAP43 |plasma membrane localization tag P
TMYC epitope tag Lo
P{Rh4-EGFP.P} Avic\GFPERM Rh4 EGFP green fluorescent protein 2 = -
P{rho-GFP.nls} Avic\GFPo-PE Tnis-tra rho EGFP green fluorescent protein T:nls-tra nuclear localization tag e == = = = -
P{UAS-EGFP} Avic\GFPE-ScerUAS UAS EGFP green fluorescent protein 8
Click on any column
Regulatory Encoded Encoded product Also headin g to reorder
Transgenic construct Component allele region(s) product/tool class/Encoded tool use(s) Tagged with Tag use(s) carries Stocks
P{slbo-EGFP::Act5C} Act5Csio- TAVICGFP-EGFP slbo Act5C wild-type gene product EGFP green fluorescent protein the ta bles
P{QUAS-nSyb.GFP.Myc} nSybNera\QUAS TAVIC\GFP-EGFP T:Hsap\MYC QUAS nSyb wild-type gene product EGFP green fluorescent protein 1
T:MYC epitope tag
P{UAS-dpp.GFP.E} dpp See"\UAS E TAViC\GFP-EGFP UAS dpp wild-type gene product EGFP green fluorescent protein
P{UAS-nkd.SrcNBg.GFPC} nkdNBY-ScerUAS.TMyr-Src64B, T-Avi\GFP-EGFP UAS nkd EGFP green fluorescent protein
T:Myr-Src64B membrane localization tag
P{UAS-Rab30.DN.EGFP} Rab8l ikl UAS Rab30 dominant negative EGFP green fluorescent protein
P{UAS-rho.eGFP} rho SCenVAS TAVC\GFP-EGFP UAS rho wild-type gene product= = |EGRR _ _ green fluorescent protein
P{UAS-rho::ru.R3L1-R1.eGFP}  |rho::ryR!-1-R3-ScerlUAS. TAVIC\GFP-EGFP UAS rho, ru EGFP s “Tgreen fluorescent protein
P{UASp-TagRFP-trk-eGFP} tri ScerUAS PIT.TEqualeqF PS78-TagRFP TAVIAGFP-EGFP || A g trk wild-type gene product EGFP green fllBl’éSCE[lt protein
P —_— TagRFP red fluorescent prae'rh -~
P{Ubi-talin. GFP} rhea"? B83ETAVICGERECER Ubi-p63E rhea wild-type gene product ) EGFP green fluorescent protein  ~ «
PBac{Clk-V5-GFP} CIKT'SV5\V5 TAVc\GFP-EGFP Clk Clk Sduct — e
PBac{cnn®®"} cnn MAVC\GFP-EGFP cnn cnn / wild-type gene product ( EGFP green fluorescent proteh ~ N
N
N\
\
\
N
Where the function of the encoded N
the encoded Gene (rhea) and its the main gene product, plus their o
Product Class (wild-type gene product) Uses (green fluorescent protein) \
\
** MOCKUP ** *
\
[+/-] Insertion Alleles \
Inserted Encoded Encoded product Also \\
Insertion Associated allele(s) element type|product/tool |class/Encoded tool use(s) |[Tagged with Tag use(s) carries Stocks
P{PTT-GB}CB05698 protein trap EGFP green fluorescent protein \\
T:polyHis epitope tag \
purification tag \
P{Wee-P.ph0}2 protein trap EGFP FRT 5 \
P{Wee-P.ph0}larp"/**"® larpWeeR2 — protein trap EGFP FRT 1 \
PBac{Hpal-GFP.A}NetB5A%0253¢" |NetBBA00253, CG43088BA‘D protein trap EGFP green fluorescent protein \\
[ — T:polyHis epitope tag \
Y purification tag \
PBac{PBss}Vha100-278ss Vha100-27Bs \ gene trap EGFP T:HA epitope tag \
TKTI}wg®™ wg®P \ EGFP green fluorescent protein \

\

Insertion into overlapping genes

~

(N

** MOCKUP **

‘Experimental Tool Uses’ Term Report

Home Tools

General Information
Term

& FlyBase

Links

Downloads

FB2017_04, released August 22, 2017

Term Report

About

Community Species Help Archives

| Open All | | Close Al |

green fluorescent protein ID (Ontology) FBcv:0005007 (FlyBase CV)

Definition

"Protein having well characterized fluorescence excitation and emission spectra, with an emission peak within the
wavelength range of 499-519nm.

Comment

Annotations

Tools

Spanning Tree (Parents/Children)

Spanning Tree
View Settings

= Relatiorships

Alleles

T

Constructs Insertions

Only view relationship: [[BEYE) Search All Vocabularies for a New Term

Click for a list of all objects
associated with this term

experimental tool descriptor Uses Tree
| gene product detection tag )
|_protein detection tag €«<—71— + Explore the hierarchy

| __fluorescent protein
| green fluorescent protein

Show hierarchy levels: 4 - forparents, 3 < for children

Redraw I

fluorescent protein

Synonyms % Secondary IDs

External rossreferences & Linkouts

—}-experimental tool descriptor

+}-binary expression system component

Main branches of Uses tree and examples of Tools

+}-gene product activity regulation tag

+}-gene product cleavage tag

+I-gene product degradation tag T:miGFPi, T:PEST-Mmus\Odc

to find related uses
and associated tools

—binary expression system component

binary expression system - driver

GAL4, GAL4::VP16, QF

—}-gene product detection tag

RNA detection tag

—}-protein detection tag

binary expression system - regulatory region UAS, QUAS

binary expression system - repressor

GALS8O, QS

epitope tag T:MYC, T:FLAG, T:polyHis

+}-fluorescent protein

reporter enzyme

lacZ, pLUC
+-gene product localization tag T:Myr-Src64B, T:nla-tra

—}-genetically encoded sensor

mechanical force sensor

pH sensor

pHluorinE

redox state sensor

+}-small molecule sensor

voltage sensor

purification tag

T:polyHis

site-specific recombinase FLP, FLPmS5, cre

site-specific recombination target region FRT, mFRT71, loxP

~} fluorescent protein

far-red fluorescent protein

blue fluorescent protein EBFP

cyan fluorescent protein Cerulean, CFP

mKate

green fluorescent protein EGFP, GFP, PA-GFP

infra-red fluorescent protein

—modulatable fluorescent protein

fluorescent timer protein

slowFT

—} photomodulatable fluorescent protein

photoactivatable fluorescent protein

PA-GFP

photoconvertible fluorescent protein

Dendra2

photoswitchable fluorescent protein Dronpa

+}-split system component

orange fluorescent protein

red fluorescent protein

mKO

mCherry, tdTomato

yellow fluorescent protein EYFP, Venus

New terms can be added to describe other kinds of
tool as new techniques and tools are developed.

Current ideas to expand the list of terms include:

 ‘genome engineering’ tools e.g. Cas9

* neuron activation/inhibition tools
e.g. channel rhodopsins

* Anything else ?

—I-split system component

J

‘Transgenic Product Class” Term Report

The Transgenic Product Class is intended to give an overview of the nature of the gene product encoded by a
transgenic construct, similar to Allele Class used for classical and insertional alleles.

It will be used for constructs where the function of the encoded gene product is being studied or where the
construct encodes a sequence that affects an endogenous gene product (e.g. RNAI)

It will allow constructs to be grouped into broad categories for browsing and searching, for example in the
Transgenic Constructs tables on the Tool Report and in similar tables on the Gene Report (see below).

** MOCKUP ** part of rho gene report

rho constructs

Click on any column
heading to reorder

the table

Regulatory |Encoded Also
Transgenic construct Component allele region(s) product |Encoded product class Tagged with |Tag use(s) carries |Stocks
P{UAS-rho.eGFP} rhoSeer\UAS TAVIC\GFP-EGFP UAS rho wild-type gene product EGFP green fluorescent protein
P{UAS.GFP-rho.KDEL} rho SeenUAS TAVICIGFPT:ULuUIKDEL UAS rho wild-type gene product GFP green fluorescent protein

T:ER-KDEL |endoplasmic reticulum localization tag

P{UAS-rho.mRFP} rho Scer\UAS TDIsARFP-mRFP UAS rho wild-type gene product mRFP1 red fluorescent protein
P{UAS-rho.HA} rhoScenUAS TvInHA1 UAS rho wild-type gene product T:HA epitope tag
P{UAS-rho.TAP} rhoSeenUAS T-Zzz2TAP UAS rho wild-type gene product T:TAP purification tag
P{UAS-ve.dC} rhoScenUAS.cdCa UAS rho wild-type gene product 1
P{GD2243) tho®D22%3 UAS tho RNAI 2
P{TRIiP.JF03106} tho 703106 UAS tho RNAI 1
P{UAS-rho.AN} rho N-ScerUAS UAS rho
P{GMR-rho.Exel} rho CMRExel GMR rho wild-type gene product
P{hs-rho.a} rho?"s rho antisense

N

Are the terms shown useful ?

* Are there any terms missing

that you'd like to see ?

Current ideas for terms are a work-in-progress:

feedbac

transgenic product class
wild-type gene product
knockdown of gene product

RNAI
antisense

dominant negative
constitutively active
phosphomimetic mutation

non-phospho

rylatable mutation

catalytic site mutation

Vs

Once we have introduced the Tool Reports and Tool Uses
terms we will be able to expand this search as illustrated

We have recently introduced a ‘GAL4 etc.’
search, but it is currently limited to searching
for a small number of common drivers (GAL4,

below.

QF, lexA) and reporters (laczZ, GFP).

QuickSearch @

1. The search can be expanded to include any type of tool.

Typing in the Tool Uses

Human Disease \l

GALA4 etc V Expression \l Phenotype \I References \

box will bring up all the

refine search by adding qualifier terms (such as 'ventral')
Developmental Stage:

Anatomy/Cell Type:
Cellular Component:

| simple \I Orthologs \I Protein Domains \I Gene Groups \l GO \I Data Class \

Fill only as many fields as you need

matching Uses terms. e.g.

typing ‘fluor’ \

** MOCKUP **

e.g., third instar larval stage

e.g., neuron

Search for Tools:

|

e.g., neuromuscular junction

(Coming soon: Search by gene or identifier)

Tool Uses: fluorescent protein

: blue fluorescent protein

: cyan fluorescent protein
I green fluorescent protein

2. You will be able to use the regulatory
region information to search for tools whose
expression pattern reflects that of a

particular gene.

etc.

Once you have selected a particular Use,
a dropdown in the Tool box on the right
will show all the corresponding tools.

Alternatively, if you know which Tool
you want to search for, you will be able
to type it directly into the Tool box.

Tool: EGFP

GFP
MGFP6
PA-GFP
pHfluorinE
S65T-GFP
sfGFP
VisGreen
etc.

N
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