Function analysis of FOXP2 based on the structure
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Figure 1 Pedigree of the KE family. Affected individuals are indicated by filled symbols.

Asterisks indicate those individuals who were unavailable for genetic analyses. Squares

are males, circles are females, and a line through a symbol indicates that the person is
deceased.

A Forkheadbox protein PZFOXP2) is groteinthat, in humans, is encoded by tifOXP2ene,
also known aSAGH44SPCHbr TNRC10, and is required for proper development of speech
and language.

A Initially identified as the genetic factor speech disordein KE family, its gene is the first gene
discovered associated with speech and language

A R553H mutation in DNA binding domain
Laiet al., Nature. 2001



High conservation

Amisconceptiorthat a unigue trait requiregenes thaiare exclusive to
the species and organs that exhibit it.

ATheFOXP2ene is highlgonservedn mammals
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Fisher et al., Trends Genet. 2009
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Entrypoint into functional genetic pathways

Expressedh fetal and adult brain, heart, lung and gut

» Domain-specific CNS
requlation by Lef1
(Wnt signalling)

FoxP2 gene

e

* Heterodimerization with
FoxP1 and FoxP4

* Homodimerization, can
involve different isoforms

* Interactions with CiBP1
co-repressor and Nkx2.1
transcription factor

Putative neural targets with
diverse roles including:

N
/

K A
Activated target D Repressed target E * Cell adhesion
. 'on transport
* Neurite outgrowth and
¢ axonogenesis
@ + Signalling pathways (e.g.
Wnt/Notch signalling)
* Synaptic plasticity

Fisher et al., Trends Genet. 2009



Entry point into functional genetic pathways

CNTNAP2 >
4 0 *¢ S0 000 000 —
FOXP2-ChlP SNPs associated
fragment with SLI and autism

isher et al., Trends Genet. 2009 Peking University 7
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SMART analysis

Forkheaddomalin
Start:501
End:582

I FH 1 .

R
[
CHZO duz
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Forkheaddomain

Atype ofprotein domainthat is often
found in transcriptionfactorsand
whose purpose is to binONA

Involvementin early developmental
decisions of cell fates
duringembryogenesis
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SMART analysis

Family

. View | Alignment consensus sequence |
alignment: |

There are 7056 FH domains in 7043 proteins in SMART's nrdb database.

Click godhadallowing links for more information.

CEvolution (spdies in which this domain is found)

P Cellular role (predicted cellular role)
P Literature (relevant references for this domain)
P Disease (disease genes where sequence variants are found in this domain)

P Metabolism (metabolic pathways involving proteins which contain this domain)
P Structure (3D structures containing this domain)

P Links (links to other resources describing this domain)
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SMART analysis

Eukaryota
- Fungi
-1 Ascomycota
-I- Saccharomycetes
- Saccharomycetales
-1~ Saccharomycetaceae
- Saccharomyces
Saccharomyces cerevisiae
-~ Sordariomycetes
-I- Sordariales
+- Sordariaceae
-~ Microsporidia
- undefined class
-+ undefined order
=I- Unikaryonidae
- Encephalitozoon
Encephalitozoon cuniculi
-l Metazoa
-~ Arthropoda
-l Insecta
-l Diptera
-~ Culicidae
-~ Anopheles
Anopheles gambiae
-~ Drosophilidae
-~ Drosophila

I_r'l‘.r':l".r'l.r'llllﬂ [RRL=gi=]] I".ﬂjﬂ:ll.":l

Chordata
-+ Actinopterygii
-~ Cypriniformes
-~ Cyprinidae
-l Danio
Danio rerio
- Tetraodontiformes
-I- Tetraodontidae
-~ Takifugu
Takifugu rubripes
-~ Amphibia
=l Anura
-l Pipidae
-l Xenopus
Xenopus lasvis
-l Ascidiacea
-I- Enterogona
-l Cionidae
-l Ciona
Ciona intestinalis
-1 Aves
-l Galliformes
-l Phasianidae
-l Gallus
Gallus gallus

Gallus gallus
-l Mammalia
-I- Primates
-l Hominidae
- Homo
Homo sapiens
=~ Pan
Pan troglodytes
-I- Rodentia
-~ Muridae
- Mus
Mus musculus
-~ Rattus
Rattus norvegicus
Echinodermata
-I- Echinoidea
-I- Echinoida
-~ Strongylocentrotidae
-~ Strongylocentrotus
Strongylocentrotus purpuratu
Nematoda
-l Chromadorea
-I- Rhabditida
-I- Rhabditidae
-l Caenorhabditis
Caenorhabditis elegans

Drosophila melanogaster undefined kingdom
Viruses

undefined kingdom
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Blast

m) U.S. National Library of Medicine NCBI National Center for Biotechnology Information Signin to NCBI

® :
BLAST > blastp suite Home  RecentResults  Saved Strategies  Help

Standard Protein BLAST

blastn |l blastp I blastx | tblastn | tblastx

Reset page = Bookmark

BLASTP programs search protein databases using a protein query. more...

Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
AAT43863
From
. To
Or, upload file kBT 9
Job Title AAI43868:FOXP2 protein [Homo sapiens]

Enter a descriptive title for your BLAST search &)

Align two or more sequences &

Choose Search Set

Database
¢ | Reference proteins (refseq_protein) Y| @
Organism
Optgi’onal Homo sapiens (taxid:9606) Y| Exclude '+
Exclude
true

Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &)

Exqhude/1/7 ¥ Models (XM/XP) [J Uncultured/environmental sample sequences Peking University 13



Blast

Entrez Query

Youlllll§ Create custom database
Optional

Enter an Entrez query to limit search &)

Program Selection

Algorithm ® blastp (protein-protein BLAST)

PSI-BLAST (Position-Specific lterated BLAST)
PHI-BLAST (Pattern Hit Initiated BLAST)

DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm &

Search database Reference proteins (refseq_protein) using Blastp (protein-protein BLAST)

¥| Show results in a new window

(=) Algorithm parameters Note: Parameter values that differ from the default are highlighted in yellow and marked with ¢ sign
Restore default search parameters

General Parameters

Max target 100 v
sequences Select the maximum number of aligned sequences to display &)
Short queries

¥ Automatically adjust parameters for short input sequences &

Expect threshold |'10 (7

Word size 6v|

Max matchesina |
query range

Scoring Parameters
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Blast

Scoring Parameters

Matrix +/BLOSUMSBO v &

Gap Costs Existence: 10 Extension: 1 v | &

Compositional Conditional compositional score matrix adjustment ¥ | &
adjustments

Filters and Masking

Filter ) Low complexity regions &

Mask () Mask for lookup table only &
L) Mask lower case letters &

Search database Reference proteins (refseq_protein) using Blastp (protein-protein BLAST)

¥ Show results in a new window

Support center  Mailing list

BLAST is a registered trademark of the National Library of Medicine

NCBI N Sy
NATIONAL M) ’/é‘. /ETS;'\.QOV
LIBRARY OF S

National Center for Biotechnology Information, U.S. National Library of Medicine T
8600 Rockuville Pike, Bethesda MD, 20894 USA -

Policies and Guidelines | Contact
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Blast

m) U.S. National Library of Medicine NCBI National Center for Biotechnology Information Signin to NCBI

® :
BLAST > blastp suite » RID-5R10PNWC015 Home  RecentResults  Saved Strategies  Help

BLAST Results
‘ @ Your search is limited to records matching entrez query: all [filter] NOT(txid9606 [ORGN] OR (XP_000001:XP_999999[pacc] OR XP_000000001:XP_99999999[pacc])).

Edit and Resubmit Save Search Strategies b Formatting options & Download Youlllli} How to read this page  Blast report description

AAI43868:FOXP2 protein [Homo sapiens]

RID 5R10PNWCO15 (Expires on 12-23 14:43 pm)

Query ID AAI43868.1 Database Name refseq_protein
Description FOXP2 protein [Homo sapiens] Description NCBI Protein Reference Sequences
Molecule type amino acid Program BLASTP 2.6.0+ P Citation

Query Length 714

Other reports: B Search Summary [Taxonomy reports] [Distance tree of results] [Multiple alignment]

=¥ Analyze your query with SmartBLAST

(&) Graphic Summary

(=) Show Conserved Domains

Putative conserved domains have been detected, click on the image below for detailed results.

Protein Classification: FOXP-CC and FH domain-containing protein
FOXP-CC and FH domain-containing protein

1 100 200 300 400 S00 600 714

Query seq,
ONA binding site § ') §

FH

FH superfamily

Specific hits

Superfanilies
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