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Gene Group Reports Human Disease Model Report

These Reports bring together genes that are acknowledged to form a biological group, such as members of These Reports bring together disease-related information from multiple FlyBase reports and provide

a gene family (e.g. Actins, Wnts) or subunits of a protein complex (e.g. proteasome, ribosome). a less specialised entry point for non-Drosophila researchers or Drosophila researchers newly
The FB_2015 04 (September 2015) release contains 278 Gene Groups. interested in a disease.

Gene Group Reports include: ¢ Group description & membership criteria  table of related diseases

| Name amyotrophic lateral sclerosis 10 FlyBase ID FBhh0000017
[ Ta b | e Of m e m be rS gistealse 0 DOID:0060201 Parent Disease amyotrophic lateral sclerosis
e Key Gene Ontolo gy terms o:n::wogy AMYOTROPHIC LATERAL SCLEROSIS | Parent Disease | DOID:332 Related human
10 WITH OR WITHOUT DOID health report(s)
e Links to related groups in FlyBase FRONTOTEMPORAL DEMENTIA

g OMIM A trophic lateral scl i
 External links to orthologous groups

This report describes amyotrophic lateral sclerosis 10 (ALS10), which is a subtype of amyotrophic lateral

. . . o o . . . . series
() EX O rt/DOW n Ioa d O tl O n S fo r fu rt h e r a n a I S | S sclerosis. The human gene implicated in this disease is TARDBP, which encodes a multi-functional - ) )
p p y DNA/RNA-binding protein involved in multiple levels of RNA processing including transcription, splicing, Disease Associated Drosophila model
° transport, and translation (FBrf0227953). There are two high-scoring fly orthologs: TBPH, for which RNAi Human gene(s)
SO u rce rEfe re n Ces targeting constructs, alleles caused by insertional mutagenesis, and classical amorphic alleles have been
generated; and CG7804, for which RNAI targeting constructs and alleles caused by insertional ALS1 SOD1 amyotrophic lateral sclerosis 1
mutagenesis have been generated, but have not yet been analyzed in the context of an ALS10 model.
Search for a speciﬁc Gene Group: use QuickSea rch “Gene Grou ps” tab and enter the gene or Gene Grou o Multiple different UAS constructs of the human gene have been introduced into flies, including wild-type ALS4 SETX
TARDBP and genes carrying mutational lesions implicated in ALS10. Transgenic expression of both wild ALS6 FUS amyotrophic lateral sclerosis 6
o 7 | 0 . . .
symbol, name, synonym or ID. Alternately, you can use the “browse” link present in the Gene Groups tab to type and mutant human TARDBP recapitulate many of the key phenotypes of ALS10, including . .
neurotoxicity, protein aggregation, locomotor defects, sleep disruption, and decreased lifespan. ALS8 VAPB amyotrophic lateral sclerosis 8
M Phenotypic assays using the human gene have allowed characterization of genetic interactions with both
b rowse a I I G e n e G ro u ps CO m pl IEd by F |y Ba Se C u rato rS * fly genes and with other transgenically expressed human genes. Heterologous rescue of some phenotypes ALS9 ANG
of Dmel\TBPH null mutants has been demonstrated. - -
General Information ALS10 TARDBP amyotrophic lateral sclerosis 10
For loss-of-function mutations in the Dmel\TBPH gene, observed phenotypes include aspects similar to

Name STE7 KINASES (MAPK KINASES) Species D. melanogaster the human disease, including neurodegeneration, locomotor defects, and reduced lifespan. Physical l ]
Symbol STE7-MAPKK FlyBase ID FngOOOO227 interactions of the Dmel\TBPH protein product have been described and may be found in the FlyBase | Y
Date last reviewed 2015-03-25 Number of members report for that gene. Phenotypic assays using the human and fly genes have allowed characterization of . .
Hinks to OMIM - Links to FlyBase
Description MAPK kinases are serine/threonine kinases that phosphorylate MAP kinases in MAPK signalling cascades. They belong to the STE7 subfamily of kinases. MAPK kinases are activated by [updated May 2015 by FlyBase; FBrf0222196] Disease Re po rt
MAPK kinase kinases. (Adapted from FBrf0225276). Disease Summary Information
Notes on Group
Related Diseases <

Source Material The STE7 KINASES (MAPK KINASES) Gene Group has been compiled by FlyBase curators using the following publication(s): Morrison et al., 2000, Han et al., 1998, Manning et al., 2002, and
Sopko et al., 2014.

Molecular Function MAP kinase kinase activity
Biological Process protein phosphorylation
MAPK cascade

(+]

Ortholog Information <—— + human gene(s) implicated in the disease

D. melanogaster Gene Information (2)
Synthetic Gene(s) Used (0) * Dmel ortholog(s) of the human gene(s)

Experimental Findings

Cellular Component

Summary of Physical Interactions (4 groups)

Alleles Reported to Model Human Disease (Disease Ontology) (45 alleles)

-+ -+

Parent group(s) STE KINASES

Genetic Tools, Stocks and Reagents — ° ||n ks to re | evant ﬂy Stocks
Members (4)
References (32)
For all members: Export to HitList Export to Batch Download
Gene Symbol Gene Name Also Known As Source Material for Membership
Dsor1 Downstream of raf1 MEK, Dsor, MAPKK, D-mek, (Morrison et al., 2000, Han et al., 1998, Manning et al., 2002, Sopko et al., 2014)
DRODSOR1
hep hemipterous JNKK, MKK7, hp, dMKK?7, (Morrison et al., 2000, Han et al., 1998, Manning et al., 2002, Sopko et al., 2014) . -
I(1)G0208 @ Experimental Findings
lic licorne MKK3, DMEKS, D-MKKS, (Morrison et al., 2000, Han et al., 1998, Manning et al., 2002, Sopko et al., 2014) ° Synthesis of
DMKKS, 1(1)G0252 Dmel\TBPH is similar in structure and in vitro functions to the human gene Hsap\TARDBP (FBrf0187954). Dmel\TBPH is expressed throughout development
Mkk4 MAP kinase kinase 4 D-MKK4, JNKK2, SEK1/MKK4, (Morrison et al., 2000, Han et al., 1998, Manning et al., 2002, Sopko et al., 2014) in the nucleus of neurons, glial cells, and muscle cells, a cell type and subcellular distribution similar that of the human ortholog TARDBP (FBrf0221110). resu ItS frO m a I I
dMKK4 Dmel\TBPH loss of function mutants exhibit age-progressive adult and larval locomotor defects, reduced lifespan, defects of the larval neuromuscular I t
junction, and changes in presynaptic efficacy (FBrf0208082, FBrf0213971, FBrf0221110). Tissue-specific RNAi knockdown of Dmel\TBPH results in adult relevan pa pe rs
Orthologous Group(s) Human MAPK Kinases (HGNC)
Arabidopsis MAPK Kinases (TAIR) eee
Other resources(s)

- e —
o .
O References (5) Mammalian transgenics: heterologous Hsap\TARDBP expressed in neurons rescues the locomotor phenotypes of null Dme\NTBPH (Feiguin et al., 2009) expe rimenta |

FlyBase analysis FlyBase, 2014-, FlyBase Gene Group information. rescue mutations. Rescue is more complete with motor neuron-specific expression than with pan-neuronal I d
_ , . P ‘ Suron results groupe
FlyBase Gene Group information. [FBrf0225556] expression. Motor neuron-specific expression of Hsap\TARDBP rescues the neuromuscular junction
Supplementary material Sopko et al., 2014, Dev. Cell 31(1): morphology phenotypes and partially rescues the longevity phenotypes of null Dme\TBPH mutations. by type

(These experiments used GAL4 alleles Scer\GAL4®?-P-! (pan-neuronal) and Sce\GAL4P#? (motor

Table S1. D. melanogaster Protein Kinase and Phosphatase Expression and Orthologs, Related to Figure 1. [FBrf0228230] ) and UAS allele Hsap\TARDBPSC*\UASTZzz2FLAG andl mutant allele TBPHA2S)
neuron) an allele rfsap o , ana mutant alleie .

Morrison et al., 2000, J. Cell Biol. 150(2): Mammalian transgenics: transgenic Transgenic expression of wild-type Hsap\TARDBP protein in neuronal tissues, such as the eye (Lietal., 2010)
Table S1. Drosophila protein kinases and phosphatases. [FBrf0132098] phenotype imaginal disc, m.ushroom body, er motor neu['ons, is sufficient to result .in neurotoxicity in vivo;

Website Manning et al., 2002, KinBase: The Kinome of Drosophila melanogaster. neurodegeneration phenotypes include protein aggregation, axon swelling, decrease in axon
KinBase: The Kinome of Drosophila melanogaster. [FBrf0228583] ves

Research paper Han et al., 1998, Mol. Cell. Biol. 18(6): 3527--3539

A conserved p38 mitogen-activated protein kinase pathway regulates Drosophila immunity gene expression. [FBrf0102625]

Search for the relevant Disease Report using QuickSearch, or follow the links from Gene Reports

Interactions RNA-Seq

FlyBase gene reports now include an interactions graphic provided by esyN (esyn.org). The We have expanded our repertoire of RNA-Seq tools to allow you to use these data in a
network is interactive, and a linkout goes to the same interaction network at the esyN site, number of different ways. New RNA-Seq tools use RPKM calculations to allow a variety of
where further configuration and editing are available. searches:
. «“ e ” .
Physical interactions T On the QuickSearch “Expression” tab:
. . . . . amcions:  Search for genes that fit a specified ‘Profile’ (high/low expression at different stages, in different
Option to show neighbor-neighbor interactions , : : . .
Selet Layout: tissues, using different cell lines or treatments)
(Shown). Circle . . . . . . o fo
: . . e Search for genes with similarity to the expression of a specified gene
Accompanying table provides details of assay used
with references. QuickSearch @
. . GO \| Protein Domains \I Gene Groups \| Human Disease \ .
Click on the Interacting group to see network Simple [ Data Giass | Expression \_Phenotype | _References \ Profile search
. . . . . oto -Seq Profile Searc
diagrams showing both interacting proteins, S oea Frotle Searen aarch | S
. . . . Search literature-curated expression patterns: Join selections in the following forms for the search: j:‘sigu"e s
hlghllghtl nNg shared interactors. Species: | include non-Dmel species treatment
. . S [# refine search by adding quallflerte;n-wgs-,(ts#i(r:giizt‘;flrgsgl)stage |
protein-protein oao
Interacting group Assay References Cell Loc.: 6.q., growth cone "Expreseion off" means a peak Expression Off Stage Expression On "Expression on" means a peak
z cosedimentation, western blot, molecular sieving, (Chen et al., 1992, Bickel and Pirrotta, 1990, Note: Wild cards (*) can be added to your search term exﬂ:ssm _ no; m:xrsr:;as?on j ::Ezz gi :: ex;:;?a‘:;yli\.l:: no: Ie::,::]eir;ion
?:;g;anc:iography, protein cross-linking with a bifunctional Chen and Pirrotta, 1993) — — v eml;ryo, :2 :r _
aa— P ey R 55%) Or search for genes expressed similarly to a specified gene: Ml exp?:sigfotnog?gﬂesgloﬁns* :;]bbr;;}’;e(;ozhr:r : o gonny
z - Bap170 far western blotting, autoradiography (Kal et al., 2000)  Reset View | Reset Layout | Editin EsyN RNA-Seq(I:ea:; G::]ZENCODE—StageS v \I\;::;:)]((t):zmelylow D Zﬂi?,ﬁlili:ﬁ

z - RpL37a anti tag coimmunoprecipitation, peptide massfingerprinting,  (Rhee et al., 2014) ey 4-10 i, R clear this form
experimental knowledge based (
L} Gene

B summary of Genetic Interactins 000 > Slmllarly expressed genes

e Genetiginterdetians I e e e R S hitlist
' %
== Suppression lmXQ —~ 7—A'I'Pbmdmg— adult locomotory behavior
—_— 7N 4 isnaj= ATP- dependent RNA helicase activity flight behavior
Enhancement .‘pb)g Gem3 Lemeenypny  peeenesseeed 100.00 RNll\ helic d e dt ity nzuromlus ular junctio Id velo pmgI nt
S— m |-I- nucleic aci inaing riobonu ceoprotencompe assemoly
E a S I Iy d I Stl n g u I S h b etwe e n S u p p re S S O rS dipeptid;/[l)—pipt;i’d%se at:tiv_ity_/ty proteolysis
cearas - ooy oo B 96.20 serine-type peptidase activi
, and enhancers. T
- am-$ A : :
0= T ccompanying table showing references. L E : . : : :
= Panying & On the gene report: View RNA-Seq expression levels within a defined genomic region or for
N 9 the exons of a specified gene.
e(y)z . “uyg: . ” .
y Starting gene(s) Interaction type Interacting gene(s) Reference RNA-Seq by Region - Search RNA-Seq expression levels by exon or genomic region FO un d N t h e H Ig h _Th rou g h p Ut EX p ression D ata su b-SeCtI on Of t h S
su(Hw)iwiz enhanceable e(y)1 (SOIdat,ov ot al., 1999) View exonic expression by developmental stage for Dmel\Gem3 “ EX p ress I on D ata” SeCtI on.
\ w|z enhanceable e(y)1 (Georgiev, 1994, Soldatov et al., 1999) )
Su@y  Sem z enhanceable e(y)1 (Georgiev, 1994) - - Reports the average RNA-Seq signal for each exon of the gene.
— wiz enhanceable e(y)2 (Georgiev, 1994) View exonic expression by tissue for Dmel\Gem3
EE oS z enhanceable e(y)2 (Georgiev, 1994)
- m iz onhanceable o(y)3 (Georgiev, 1994) Legend: Low Moderate Moderately High High IVery High' BEXemelighll Details: RNA-Seq By Region viewer. CI iC k on t h e " R N A-Se q by
z enhanceable e(y)3 (Georgiev, 1994) | Exons / Sequence Areas . "o .
glz enhanceable Ez) (Lloyd et al., 2002) Subsets BL : 10,459,081 .. 10,462,778 3L : 10,459,621 .. 10,462,778|3L : 10,462,837 .. 10,463,101 Region link to in put your own
z suppressible E(z) Jones and Gelbart, 1990, FBrf0064533, Wu et al., | embryos 0-2 hr after egg laying I 6.3 Il 7 | 6.4 . .
1989, Peterson et al., 1994) | embryos 2-4 hr after egg laying I 5.8 I 6.4 I 5.9 AT e zlotn:
| embryos 4-6 hr after egg laying I 5.8 I 6.2 | 5.5

Your input is vital to enable us to prioritize data for curation and to ensure that we continue to represent the needs of the community.

Working With the ﬂy Community Current initiatives include: Indicate Data Types in Publication

Drosophila Reagents
N EW V E RS I O N v New allele (non-transgenic) or aberration (e.g. a deletion) @

FlyBase Community Advisory Group (FCAG) — your chance to have a say on upcoming changes. Fast Track Your Paper — tell us \ Fly'ééewﬁwt e rarsore 0

Gene Characterization

. . W h IC h d ata are I n yo ur p u b I Icatl on. Home TooI Downloads Links Community — Spe LT i)
FCAG was launched last September and consists of representatives from . Mrgeof Gone Fapors ©
labs worldwide that use FlyBase as part of their research. A year on, we q ’ : {_[E.:::Z”w B = e
’ i h\— ’ Use th IS tOOI to: A.mellifera OFF Gene FaD:siZ'iZ ® Use the FTYP gene search tool to associate one gene or a few genes @

Use the FTYP gene bulk upload tool to associate a lot of genes @

° | . . 44 -
have over 550 members from more than 40 countries! ¢ Indicate the data types in the BLAST | GBrowse | QueryBuider | RNA-Seq

. ' . . e enes to associate with this publication "Sbmitge"es
Want to know more? We are always looking for new members, so if you publication QuiskSearcn © e e gz —
would like to be involved, or just want to find out more about what we ‘ I 4  Add genes FiyBase Newsletter o \C pamcim ST .
do, see http://tinyurl.com/FlyBaseCAG * Indicate any new antibodies rem— s e

At the time of writing, the members of the FlyBase Consortium included: Nick Brown, Giulia Antonazzo, Helen Attrill, Marta Costa, Steven Marygold, Gillian Millburn, Laura Ponting, Alix Rey, Nicole Staudt, Ray Stefancsik, Jose-Maria Urbano (FlyBase-Cambridge), William Gelbart, Kris Broll, Lynn Crosby, Gil dos Santos,
David Emmert, L. Sian Gramates, Kathleen Falls, Beverley Matthews, Susan Russo, Andy Schroeder, Christopher Tabone, Pinglei Zhou, Mark Zytkovicz (FlyBase-Harvard), Thomas Kaufman, Josh Goodman, Gary Grumbling, Victor Strelets, Jim Thurmond (FlyBase-Indiana), Richard Cripps, Maggie Werner-Washburne, Phillip

Baker (FlyBase-NewMexico).
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