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Hands on practice

o Compare the difference between using ENTREZ and SRS to search different
types of databases and multiple databases at once

e Finding the right sequence more reliably and viewing results in different ways
¢ Looking at Online Bioinformatics Resources Collection (OBRC)
http://www.hsls.pitt.edu/guides/genetics/obrc/

Please access the following URL for the resources:

NCBI : http://www.ncbi.nlm.nih.gov/Entrez/

SRS : http://srs.ebi.ac.uk/

A. Biology in Databases

1. Introduction to ENTREZ and SRS

a)Use Entrez to search across the databases in NCBI for WNTA4.
View the number of entries for each category. Click on the Nucleotide Sequence database
hyperlink. How many entries are found?

e Entrez, The Life Sciences Search Engine

SITE MAP FubMed [ Entrez | Hunan cenome [ nk | Map Wiewer BLAST
Search across databases | o] Help
welcome to the new Entrez cross-database search page

m PubMed: biomedical literature citations and abstracts .g Books: onling books
ij PubMed Central: free, full text journal articles * OMIM: COnline Mendelian Inheritance in Man
m Site Search: NCBI web and FTP sites
‘ Nucleotide: sequence database {GenBank) p UniGene: gene-oriented clusters of transcript sequences
l:l:. Protein: sequence datahase t, CDD: conserved protein domain database
III Genome: whole genome sequences Cé 3D Domains: domains from Entrez Structure
'?_ Structure: three-dimensional macromolecular structures r’]b UniSTS: markers and mapping data
&4 Taxonomy: organisms in GenBank @ aﬂ PopSet: population study data sets

— P : .
N SNP: single nucleotide palyrorphism i GED: expression and molecular abundance profiles
s - i) - ' - =

[}

T HomnlaGene: Fukarvatic hamalany arnnins | E: Cancer Chromosomes: cvioaenetic databases A




Look at the results carefully, you will notice there are sequences from mRNA, genomic and from
various organisms. These may be many false positives (hits found which are not related) and
there could be false negatives (related information which were not detected) based on a simple,
general search.

NCBI e Entrez, The Life Sciences Search Engine

|1 SEARCH | SITE WaF | PubMed I 2l Databases I Human Genome [ GenBank [ Map Viewer BLAST
Search across databases [wnd |[Go] Help

- Resut counts dispiayed in gray indicate one or mors terms not found

189] M1’ PubMed: biomedical literature citations and abstracts @ 20| Y Books: online baoks 7]
258] ) Pubed Central: fros, full taxt journal artilss @ 14] 7 OMIM: anling Mendelian Inheritance in Man @
2] R site search: NCBI web and FTF sites @ =P OMIA: online Mendelian Inheritance in Animals 7
167 . Nucleotide: Core subset of nusleatide sequencs recards 7] ) dbGaP: genotype and phenotyps 7]
58| (>¢) EST: Expressed Sequence Tag records 7] i0 ,Q UniGene: gene-orientsd clusters of transcript sequences @
3] (Hl 688: Genome Survey Sequence records @ 2 ©oD: conserved protein domain database @
.o
137 e 8@ Protein: ssquence database 7] ‘-'év 3D Domains: domains from Entraz Structurs 7]
12] (11 Genome: whole genome sequences @ 16 T’J» UniSTS: markers and mapping data @
'?_ Structure: three-dimensional macromolecular structures @ 1] By PopSet: population study data sets 7]
o )
@< Taxonomy: organisms in GenBank @ | (1868 €8 GEO Profiles: expression and molecular sbundance profiles @
=
454] M SNP: single nucleotide polymorphism @ 5| &3 GEO Datasets: experimental sets of GEO data 7]
:,-; Gene: gene-centered information 7] E: cancer Chromosomes: cytogenetic databases @

[
[
&€

3| 55 HomoloGene: eukaryotic homology groups PubChem BioAssay: bioactivity screens of chemical substances

(9]

WA GENSAT: gene expression atlas of mouse central nervous system 7] ) PubChem Compaund: unique small malecule chemical structures 9
53| G Probe: sequence-specific reagents @ g PubChem Substance: deposited chemical substance records @

T . & .

= Genome Project: genome project information 7] e Protein Clusters: a collection of related protein sequences 9

b)To make your search more specific and sensitive, use the "Limits" option.
To find only full length mMRNA sequences only, limit the search to
exclude ESTs, select molecule : mRNA, location : Genomic RNA/DNA and RefSeq.

c)View History. Did you reduce your results hits considerably?



g) ’ XHEF y My NCBI
> NCBI o Te e £ Nucleotide i ) st
All Databasas PubMsd Huclsotids Protsin Genome
Search | Nucleotide = | for jwntd Go Clear | Save Search

i7 L\mltar: Preview/ndex :VHlsturyr; C\\pbuard’ 'VDetaHS ,
Limits: STSs, working draft, TPA, mRINA, Genomic DNA/RNA
Found 110 nucleotide sequences. Mucleotide [110]

Display [ Summary
All: 110 | Bacteria: 0 | RefSeq 76 | mRNA 110 %]

Items 1 - 20 of 110

This search in Gene shows 58 results, including

Wntd (Drosaphila melanogasted): Wit oncogene analog 4

WHNT4 (Homo sapiens): wingless-type MMTY integration site family, member 4
Wntd (Mus muscuwius): wingless-related MMTY integration site 4

M1 AT940685

Wacropus eugeni wingless-related MWTV integration site 4 mEIA, complete cds
g62501628|gb|AT540685.1|[62301628]

Reports

M2: MM 001159518 Repors

Ius musculus insulin-like growth Factor binding protein 7 (IafbpT), transcript variant 1, mRITA
|226958452]r=fTM_001159518. 1[[226958452]

3: MM 008048

s musculus insulin-like growth factor binding protein 7 (Tafbp7), transcript variant 2, mBINA
21226958444 |ref[NI_008048.3|[226958444]

Reports

M4: MM 001087728 Repors
Fenopus laevis Glwnt-4) (wnt-4), mEITA

| shew [20 7|[SonBy x|[serdw ~

Page |[i of 6 Mext

Links

Links

Links

Links

¥ Top Organisms [Tree]
Mus musculus (527
Homo sapiens (2
Drosophila melanogaste!

Rattus norvegicus (7}

Danio rerio (32

Acropora millepora (27

Aedes aegypti (2]

Oryzias latipes (2}
Strongylocentrotus purpuratus (2
Culex quinguefasciatus (7}
Anopheles gambiae str, PEST (2}
Tribaliurm castaneurn (2}
Euprymna scolopes (2}
Platynereis durmerilii (2}

Macaca mulatta (1)
Mesocricetus auratus (17
Oryctolagus cuniculus (1

Equus caballus (17

Talpa occidentalis (2

Macropus eugenii (1!

all ather taxa (73

Recent Activity -

2148227 204)ref[Nh 001087728.1|[148227294] Turn O Clear

Q wntd AND (alljsh] MOT ghd .. (56]
Q wntd (187)
Q wntd (58) Gene

5. MM 001040387 Reports

Danio rerio wingless-type MMTV integration site family, member da (wntda), mBITA
(945366596 |refNI_001040387.1|[94536696]

Order cOMA clone, Links

d)View the records under “Homo Sapiens”. How many entries are there ?
Select the entry with accession number NM_030761 and select the display in FASTA format.
Copy this sequence to a text file (using Notepad).

d) Click on the link to Homolgues of WNT4. In which organisms is the WNT4 gene conserved ?
Retrieve the sequences in FASTA format.

>Human

MSPRSCLRSLRLLVFAVFSAAASNWLYLAKLSSVGS I SEEETCEKLKGL 1QRQVQMCKRNLEVMDSVRRG
AQLAIEECQYQFRNRRWNCSTLDSLPVFGKVVTQGTREAAFVYAISSAGVAFAVTRACSSGELEKCGCDR
TVHGVSPQGFQWSGCSDNIAYGVAFSQSFVDVRERSKGASSSRALMNLHNNEAGRKA I LTHMRVECKCHG
VSGSCEVKTCWRAVPPFRQVGHALKEKFDGATEVEPRRVGSSRALVPRNAQFKPHTDEDLVYLEPSPDFC

EQDMRSGVLGTRGRTCNKTSKAIDGCELLCCGRGFHTAQVELAERCSCKFHWCCFVKCRQCQRLVELHTC
R

>Chimpanzee

MSPRSCLRSLRLLVFAVFSAAASNWLYLAKLSSVGSISEEETCEKLKGL IQRQVQMCKRNLEVMDSVRRG
AQLAIEECQYQFRNRRWNCSTLDSLPVFGKVVTQGTREAAFVYAISSAGVAFAVTRACSSGELEKCGCDR
TVHGVSPQGFQWSGCSDNIAYGVAFSQSFVDVRERSKGASSSRALMNLHNNEAGRKATLTHMRVECKCHG
VSGSCEVKTCWRAVPPFRQVGHALKEKFDGATEVEPRRVGSSRALVPRTAQFKPHTDETVYWSYPTL
>Dog
MAGTTTLISISAPYYGGDRGVPGLRGTAGTPSPAQSSLTPPATAAPAVPFQPRGGDRPS IRRRHLPNAFC
VPCAVPGTEEATLDGPLKALSAPAAVKQGETEFPVTHWLRDLGYLAKLSSVGS I SEEETCEKLKGL I1QRQ
VQMCKRNLEVMDSVRRGAQLAIEECQYQFRNRRWNCSTLDSLPVFGKVVTQGTREAAFVYAISSAGVAFA
VTRACSSGELEKCGCDRTVHGVSPQGFQWSGCSDN IAYGVAFSQSFVDVRERSKGASSSRALMNLHNNEA
GRKAILTHMRVECKCHGVSGSCEVKTCWRAVPPFRQVGHALKEKFDGATEVEPRRVGSSRALVPRNAQFK
PHTDEDLVYLEPSPDFCEQDMRSGVLGTRGRTCNKTSKAIDGCELLCCGRGFHTAQVELAERCSCKFHWC
CFVKCRQCQRLVELHTCR

>Mouse

MSPRSCLRSLRLLVFAVFSAAASNWLYLAKLSSVGSISEEETCEKLKGL IQRQVQMCKRNLEVMDSVRRG




AQLAIEECQYQFRNRRWNCSTLDSLPVFGKVVTQGTREAAFVYAISSAGVAFAVTRACSSGELEKCGCDR
TVHGVSPQGFQWSGCSDNIAYGVAFSQSFVDVRERSKGASSSRALMNLHNNEAGRKATLTHMRVECKCHG
VSGSCEVKTCWRAVPPFRQVGHALKEKFDGATEVEPRRVGSSRALVPRNAQFKPHTDEDLVYLEPSPDFC
EQDIRSGVLGTRGRTCNKTSKAIDGCELLCCGRGFHTAQVELAERCGCRFHWCCFVKCRQCQRLVEMHTC
R

>Rat
MSPRSCLRSLRLLVFAVFSAAASNWLYLAKLSSVGS I SEEETCEKLKGL 1QRQVQMCKRNLEVMDSVRHG
AQLAIEECQYQFRNRRWNCSTLDSLPVFGKVVTQGTREAAFVYAISSAGVAFAVTRACSSGDLEKCGCDR
TVHGVSPQGFQWSGCSDNIAYGVAFSQSFVDVRERSKGASSSRALMNLHNNEAGRKAILTHMRVECKCHG
VSGSCEVKTCWRAVPPFRQVGHALKEKFDGATEVEPRRVGSSRALVPRNAQFKPHTDEDLVYLEPSPDFC
EQDMRSGVLGTRGRTCNKTSKAIDGCELLCCGRGFHTAHVELAERCGCRFHWCCFVKCRQCQRLVEMHTC
R

>Chicken

MSPEYFLRSLLLIILATFSANASNWLYLAKLSSVGSISEEETCEKLKGL 1QRQVQMCKRNLEVMDSVRRG
AQLAIEECQYQFRNRRWNCSTLDTLPVFGKVVTQGTREAAFVYAISSAGVAFAVTRACSSGELDKCGCDR
TVQGGSPQGFQWSGCSDNIAYGVAFSQSFVDVRERSKGASSNRALMNLHNNEAGRKA I LNNMRVECKCHG
VSGSCEFKTCWKAMPPFRKVGNVLKEKFDGATEVEQSE IGSTKVLVPKNSQFKPHTDEDLVYLDSSPDFC
DHDLKNGVLGTSGRQCNKTSKAIDGCELMCCGRGFHTDEVEVVERCSCKFHWCCSVKCKPCHRVVEIHTC
R

>Zebrafish

MSSEYLIRSLLMLFLALFSANASNWLYLAKLSSVGSISDEETCEKLRGL 1QRQVQICKRNVEVMDAVRRG
AQLAIDECQYQFRNRRWNCSTLESVPVFGKVVTQGTREAAFVYAISAASVAFAVTRACSSGELDKCGCDR
NVHGVSPEGFQWSGCSDNIAYGVAFSQSFVD IRERSKGQSSNRALMNLHNNEAGRKA I LNHMRVECKCHG
VSGSCEVKTCWKAMPPFRKVGNV IKEKFDGATEVELRKVGTTKVLVPRNSQFKPHTDEDLVYLDPSPDFC
EHDPRTPGIMGTAGRFCNKTSKAIDGCELMCCGRGFHTEEVEVVDRCSCKFHWCCYVKCKQCRKMVEMHT
CR

>Worm
MLKSTQVILIFILLISIVESLSWLALGLAANRFDRDKPGTSCKSLKGLTRRQMRFCKKNIDLMESVRSGS
LAAHAECQFQFHKRRWNCTL IDPVTHEV IPDVFLYENTRESAFVHAISSAAVAYKVTRDCARGISERCGC
DYSKNDHSGKSQFQYQGCSDNVKFG I GVSKEFVDSAQRRVLMMKDDNGTSLLGPSQLSADGMHM ENLHNN
QAGRQVLEKSLRRECKCHGMSGSCEMRTCWDSLPNFRH IGMA IKDKFDGAAEVKVVKEDG IEKPR 1VMKN
SQFKRHTNADLVYMTPSPDFCESDPLRGILGTKGRQCTLAPNAIDDCSLLCCGRGYEKKVQIVEEKCNCK
FIYCCEVRCEPCQKRIEKYLCL



NCBI Reference Sequence: NM_030761.4

Homo sapiens wingless-type MMTV integration site family, member 4 (WNT4), mRNA Change Region Shown =

Customize View >
Corment Features Sequence

LOCUS NM_D30761 3305 bp MR L lineer PRI 29-MAR-2005 Sequence Analysis Tools S
DEFINITION Homo sapiens wingless-type MNTV integration site family, member 4
(WNT4), mRNE.

BLAST Sequence
ACCESSION — NM_030761

Find regions of similarity between this sequence and

VERSTON NM_030761.4 GI:156630997 other sequences using BLAST
KEYVORDS
SOURCE Homo sapiens (human) Pick Primers
ORGANISM Homo sapisns Design and test primers for this sequence using
Eukaryota; Metazoa; Chordata; Craniata; Vertebrats; Euteleostomi; Primer-BLAST

Marmalia; Eutheria; Euarchontoglires: Primates; Haplorrhind:
Catarrhini; Hominidae; Homo.

REFERENCE 1 [bases 1 to 3905) Articles about WNT4
AUTHORS  Kuulasmas,T., Jasskelainen,d., Suppola,S., Pietilainen,T.,
Heikkila,F., Aaltowas,$., Koswa,V.M. and Voutilainen,R. » Mutational analysis of the WT gene family in women
TITLE WNT-4 mBNA expression in humsn adrenocortical tumors and cultured with Mayer-Rokitansky-Kuster-Hause [Fertil Steril. 2009]
adrenal cells » Expression af Whtd in human pituitary adenamas
JOURNAL ~ Horm. Metsh. Res. 40 (10}, 668-673 (2008) regulates activation of the beta-cal [Endocr Pathol. 2008)
PUBNED 18553255
REMARE GensRIF: The sbundant WHT-4 nRNA eXpression in Conn's adenowas and » AWNT-4 mRNA expression in human adrenocortical
its hormonal regulation in adrenocortical cells suggest a role for tumnors and cultured adrenal ce [Horm Metab Res. 2006]
WNT-2 in human adrenocortical function. » See all
REFERENCE 2 [bases 1 to 3805)
LUTHORS  Yoshida,T., Kitaura,H., Hagio, Y., Sato,T., Iguchi-irigs,5.N. and Reference sequences
iriga, H.
TITLE Negative regulation of the Ut signal by ME-1 through inhibiting » Protein
expression of the wntd gene B
JOURNAL  Exp. Cell Res. 314 (8), 1217-1228 (2008) More about the WNT4 gene
PUBNED 18261035 -
REMARE  GeneRIF: Wntd gens, o menker of the Unt-beta-catenin pathway, was The WIT gene family consists of structuraly related

genes which encode secreted signaling proteins. These

dentified t £ £ MM-1. . - ;
ldenbified as a bargst gens o prateins have been implicated in

REFERENCE 3 (hases 1 to 3505)

AUTHORS  Philibert,P., Biason-Lauber,i., Rouzier,R., Pienkowski,C., Also Known As: RP1-224A6 7, SERKAL, WH
Paris,F., Konrad,D., Schoenle,E. and Sultan,C. \

TITLE Identification and functional analysis of & new WNT4 gene mutation Homologs of WNT4
awong 28 adolescent girls with primary amenorrhea and mullerian The WNT4 gene ig congel in chimpanzee, dog, mouse,
duct abnormalities: a French collaborative study rat, chicken, zebrafish, and C.elegans

JOUBNAL  J. Clin. Endocrinol. Metsh. 93 (3], 895-900 (2008)

PUBHED 18182450 Order cDNA Clone

REMARK GeneRIF: WNT4 iz involved in the regulation of mullerian duct

devel a - Bi hesi WNT4 1 The NIH MGC Collection contains a sequence-verified
eveloprent and ovarian androgen hiosynthesis. way also CDMA clane for YT

contribute to human follicle development and/or maintenance.
REFERENCE 4 [hases 1 to 3905)
AUTHORS  Mandel,H., Shemer,R., Borochowitz,Z.T., Okopnik,M., Knopf,C., Recent Activity B
Indelman, ., Drugan, k., Tioseno,D., Gershoni-Baruch,R., Choder,H. Tumoff Clear

e) Use ClustalW: http://www.ebi.ac.uk/Tools/clustalw/ to generate the multiple sequence
alignment and phylogram.
More information on Jalview is available here: http://www.jalview.org/documentList.html

=1 L
File Edit Select Wiew Format Colour Calculate Help
120 130 140 150 180 170 180 120 200 210 220 = | 240
Mouser1-351 YLAKLESW6S | SEEETCEKLKSL IQRQVEMEKRNLEVMD SVRRGAQLA | EECRYRFRNRRWHCSTLDSLF - - - VFGKVVTOGTREAAF VYA | S5AGYAF AVTRACSSGEL EKCGCDRTVHOVSPRG - FQW
Aair1-351 YLAKLSSVES | SEEETCEKLKSL IQRQOVOMCKRNLEVMD SYRHGAQLA | EECQYQF RNRRWNCSTLDSLP - - - VFEKVV TG TREAAF VYA | SSACYVAFAVTRACSSEDLEKCOCDRTVHEVSPOS - FOW
Cimpanzeert-277 YL AKL SSW6GS | SEEETCEKL KG L | QRO VOMCKRNLEWVMD SYRRGAQLA | EECOYOF RNRRWNCSTLDSLP - - - VFGKYYTOGTREAAF YYA | SSAGYAFAVTRACSSGELEKCGLDRTVHGWSPOS - FOW
Howan/t-350 YLAKLESUGS | SEEETCEKLKSL | QROVAMEKRNLEVMDSVRRGAGLA | EECRYRFRNRRWHCSTLDSLP - - - VFGKWVUTRG TREAAF VYA | S5AGYAF AVTRACSSGELEKCGCORTVHGWSPRG - F QW
Dogr1-438 YLAKLESW6S | SEEETCEKLKSL IQRQVEMCKRNLEVMD SVRRGADLA | EECQYRFRNRRWHCSTLDSLP - - - VFGKUUTOGTREAAF VYA | ESAGCVAF AVTRACSSGELEKCGCDRTVHEVEPOG - FOW
Gricken/1-361  YLAKLSSW6S | SEEETCEKLKGL IQRQVOMCKRNLEYMD SYRRGADLA | EECQYOQF RNRRWNCSTLDTLP - - - VF@KVVTOGTREAAF VYA | SSAGYVAFAVTRACSSEELDOKCOCDRTYREGSPOG - FOW
Zenafisn/-352  YLAKLSSWGS | SDEETCEKLRGL IORAVE | CKRNVEWVMD AVRRGADLA | DECOYOF RNRRWNCSTLESWP - - - VFGKYYTOGTREAAF WYA | SAASVAFAVTRACSSGELDKEGEDRNVHEWSPES - FOwW
/4372 L6LARNRFORDKPG TSEKSLKSLTRRAMRF GRKN | DLMESYRSES L AAHAEGRFREHKRRWHETL I BPVTHEVIPDVFLYENTRESAEVHA I SSAAVAYKMTREEARS | SERCSLDYSKNDHES KSQFRY
=
Censzrvation I [ I
572076645664 & 6 a 54 8 G566 5 5 6 56 45 625563 10

Quality
| x | 1 i (| R

Consensus

YLAKLSSW&S | SEEETCEKLKGL IQRAVAMCKRNLEWVMDSVRRGAQLA | EECUYOFRNRRWHNCSTLDSLP - - - VFGKWV TG T REAAF VYA | SSAGVAFAVTRACSSGELEKCGCDRTYHEVS PRS- F



Worm

.~ Mouse

Rat

L Human

Chimpanzee

Chicken

Zebrafish

f) Obtain more information from the Link to “Gene” for more information on WNT4:
http://www.ncbi.nim.nih.gov/nuccore/28302128?ordinalpos=1&itool=EntrezSystem2.PEntrez.Seq
uence.Sequence_ResultsPanel.Sequence_RVDocSum

What additional information do you get? What is the location of this gene ? What are the
neighbouring genes upstream and downstream ? What are the other known genes which interact
with this gene ?



REMARK GeneRIF: Together with previcus chssrvations in animal modsls, the

present data attribute a pivotal role to WNTZ signaling during Q wintd (167) HNucleotide
oryanogEnesis in humans.
REFERENCE 5 (bases 1 to 3905) Q wintd (58) Gene
AUTHORS  Miyakoshi,T., Takei,M., Kaiiva,H., Egashira,M., Takekoshi,S.,
Teramato,i. and Osamura,R.¥. Q, (wnt4) AND "Hamo sapiens’ .. (3) Hucleotide
TITLE Expression of Unt4 in human pituitary adenomas regulates activation
of the beta-catenin-independent pathway
JOURNAL  Endocr. Pathol. 19 (4), 261-273 (2008) All links from this record =
FUBMED 19034702
REMLRK GeneRIF: These results suggested that activation of Wncd/Fzdé + Componente(Care)
signaling through a 'beta-catenin-independent' pathway played a
role in proliferation and survival of the pituitary adenoma cells. » Full text in GMC
FEFERENCE 6 (bases 1 to 3905) + Gene

AUTHORS  Tanaka,K., Okabayashi,K., ksashima,M., Perrimon,N. and Kadowski,T.
TITLE The evolutionarily conserved porcupine gens family is invelved in » Geneview i dbSNP

the processing of the Unt family + Genome
JOURNAL  Eur. J. Biochem. 267 (13), 4300-4311 (2000}
PUBMED 10866835 » Ganome Project
REFERENCE 7 (hases 1 to 3305) + Genoma Project
AUTHORS  Vainio,S., Heikkila,M., Kispert,i., Chin,N. and McMshon,A.P
TITLE Female development in memmals is regulated by Unt-4 signalling » HomolaGene
JOURNAL  Nature 397 (6718), 405-409 (1999) + Master
PUBMED 5953404
REFERENCE 8 (bases 1 to 3905) » Probe
AUTHORS  Lescher,B., Haenig,B. and Rispert,i. + Protein
TITLE SFRF-2 if & target Of the Unt-4 Signaling pathvay in the developing
metanephric kidney » Publed
JOURNAL  Dev. Dyn. z13 [4), 440-451 (1998) + PubMed (RefSeq)

PUEMED 9553965
REFERENCE 9 (bases 1 to 3905)

PubMed (Weighted)

AUTHORS  Huguet,E.L., MeMahon,d.li., MelMehon, L.P., Bicknell,R. and » Taxonarny
Harris,a.L.
TITLE Differential expression of human Wnt genes 2, 3, 4, and 7B in human » Related Sequences
breast cell lines and normal and disease states of human breast » Map Wiewer
Tissue
JOURNAL  Cancer Res. 54 (10), 2615-2621 (1984) » OMiM
PUBMED 91680885 » GEO Profiles
REFERENCE 10 (basss 1 to 3905) L P
AUTHORS  Smolich,B.D., MeMahon,J.A., HeMahon,A.P. and Papkef:f,J.
TITLE Wnt family proteins are secreted and associated with the cell » UniGene
surface
JOURNAL  Mol. Biol. Cell 4 (12j, 1267-1275 (1993) > UniSTS
PUBMED 5167408 » LinkOut
COMMENT REVIEUED REFSEQ: This record has been curated by NCBI staff. The

reference sequence was derived from BCOS7781.1, AF316543.1 and
ALO31281.6.
On Aug 31, 2007 this sequence version replaced gi:45439371.

Sunmary: The UNT gene family consists of structurally relaced genes
which encode secreted signaling proteins. These proteins have been

implicated in oncogenesis and in several developmental processes, ~l
Genomic regions, transcripts, and products T
{minus strand}) Go to reference sequence details Try curnew Sequence Miswsr
HC_000001,9
A z2342108] 22316385 ]
5t e
NR_030761.4 NE_110 racursar  CCO 1
| | coding resion B - unbranzlobed resion

Genomic context t 2 |
chromosome: 1; Location: 1p36,23-p35.1 See WNT4 In Mapviswed |
[ 22228456 [ 22730237 b
|
LOC1o01 25919 HNT 4 tf— LOCI43354 ZETE40
LOCT29798
chce2

f) Using the Gene ontology’s evidence codes, could you infer some of the possible function and
processes of this gene



Evidence Codes
IZ: Inferred by Curator
DA Inferred from Direct Assay
IEA: Inferred from Electronic Annotation
IEF: Inferred from Expression Pattern
IGL: Inferred from Genetic Interaction
IMP: Inferred from Mutant Fhenotype
IFL: Inferred from Physical Interaction
155 Inferred from Sequence or Structural Similarity
MAS! Mon-traceable Author Statement
MND: Mo biological Data available
RCA: inferred from Reviewed Computational Analysis
TAS, Traceable Author Statement
MR Mot Recorded

o

Pathways

KEGG pathway: Basal cell carcinoma
05217

KEGG pathway: Hedgehog signaling pathway
04340

KEGG pathway: Melanogenesis
04916

KEGG pathway: Wnt signaling pathway
04310

Homology

Mouse, Rat

Map Viewer '
Provided by GOA

GeneOntology

Function Evidence
extracellular matrix structural constituent NAS
signal transducer activity IEA
Process Evidence
Wnt receptor signaling pathway, calcium modulating pathway IEA
cell-cell signaling NAS
multicellular organismal development NAS
Component Evidence
extracellular region NAS
proteinaceous extracellular matrix IEA

g) Browse through the flinks to the KEGG databases to find out more about the role played by
WNT4 in the WNT signaling and Hedgehog signaling pathways.
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- rectangles representing the
genes involved to find out more
about the annotations provided.

- rounded rectangles to access the
links to other pathways affected by
the genes.

i) View additional information in UniProt

Protein Accession Links

P56705.4 GenPept  UniProtKB/Swiss-Prot
Q5IYX2 GenPept UniProtKB/TrEMBL
Q8IUMé GenPept UniProtkKB/TrEMBL

Click to view the curated
annotations in Uniprot

Additional Links

« MIM 603490
* GeneTests for MIM: 603490

. 3225 = — Click to view the additional information in the UCSC Genome

browser which displays information in a different style, and
contains link to other databases not linked to Entrez gene e.g.
Biocarta pathways: http://www.biocarta.com

e UniGene Hs.25766




Protein names

Gene names

Organism
Taxonomic identifier

Taxonomic lineage

Function

Subunit structure
Subcellular location

Involvement in disease

Sequence similarities

Keywords
Biological process

Cellular component

Coding sequence diversity
Disease

Domain

Molecular function

PTM

Gene Ontology (GO)

Biological process

Cellular component

Molecular function

Recommended name:
Protein Wnt-4

Name: WNT4
ORF Names: UNQ426/PRO&64

Homo sapiens (Human)
9606 [NCBI]

Eukaryota » Metazoa » Chordata » Craniata » Vertebrata » Euteleostomi » Mammalia »
Eutheria » Euarchontoglires » Primates » Haplorrhini » Catarrhini » Hominidae » Homo

Ligand for members of the frizzled family of seven transmembrane receptors. Probable
developmental protein. May be a signaling molecule which affects the development of
discrete regions of tissues. Is likely to signal over only few cell diameters 3
Qverexpression may be associated with abnormal proliferation in human breast tissue.

Interacts with PORCN
Secreted » extracellular space » extracellular matrix.

Defects in WNT4 are a cause of Rokitansky-Kuster-Hauser syndrome (RKH syndrome)
[MIM:277000]; also called Mayer-Rokitansky-Kuster-Hauser syndrome (MRKH
syndrome or MRKH anomaly). RKH syndrome is characterized by utero-vaginal atresia
in otherwise phenotypically normal female with a normal 46,XX karyotype. Anomalies of
the genital tract range from upper vaginal atresia to total Muellerian agenesis with urinary
tract abnormalities. It has an incidence of approximately 1 in 5'000 newborn girls.

Defects in WNT4 are the cause of female sex reversal with dysgenesis of kidneys,
adrenals, and lungs (SERKAL) [MIM:611812]; also known as SERKAL syndrome.

Belongs to the Wnt family.

Whnt signaling pathway

Extracellular matrix
Secreted

Polymorphism
Disease mutation
Signal

Developmental protein

Glycoprotein

Whnt receptor signaling pathway, calcium modulating pathway
Inferred from electronic annotation. Source: InterPro

cell-cell signaling
Non-traceable author statement. Source: UniProtKB

multicellular organismal development
Non-traceable author statement. Source: UniProtKB

proteinaceous extracellular matrix
Inferred from electronic annotation. Source: UniProtKB-KW

extracellular matrix structural constituent
Non-traceable author statement. Source: UniProtKB

signal transducer activity
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Feature key Position(s) Length Description Graphical view Feature identifier

Molecule processing

r  Signal peptide 1-22 22
r Chain 23 - 351 329 Protein Wnt-4 - PRO_0000041421

Amino acid modifications

r  Glycosylation 88 1 N-linked (GleNAc...)
I Glycosylation 297 1 N-linked (GlcNAc...)

Natural variations

r  Natural variant 12 1 L — Pin RKH syndrome; unable VAR_043497
to suppress steroidogenesis in
an ovarian adenocarcinoma cell
line resulting in increased
androgen production.

r  Natural variant 83 1 R — Cin RKH syndrome; with VAR_043498
androgen excess, normal kidney
size and location; unable to
suppress expression of
steroidogenic enzymes in
ovarian; impairs protein

Experimental info

r  Sequence conflict 106 1 T—1lin AAG38658.
r  Sequence conflict 111 1 F—Lin AAG38658.
Sequence Length Mass (Da) Tools
r P56705-1 [UniParc]. FASTA 351 39,052 [Blasl >

Last modified May 10, 2002. Version 4.

Checksum: 465D08755C992DA8 ProtParam

Compute pl/MW
ProtScale
10 20 30 40 50 50 X
MSPRSCLRSL RLLWFAVFSA AASNWLYLAK LSSVGSISEE ETCEKLEGLT QRQVQMCKRN PeptideMass
PeptideCutter
70 80 90 100 110 120

LEVEDSVERG AQLAIEECQY OFRNRRUNCS TLDSLPVFGK WVTQGTREAL FVYAISSAGY

130 140 150 160 170 180
AFAVTRACSS GELEKCGCDR TVHGVEPQGF QWSGCEDNIA YGVAFSQSFV DVRERSKGAS

190 200 210 220 230 240
SSRALMNLHN NEAGRKAILT HMRVECKCHG VSGSCEVETC WRAVFPFROV GHALKEKFDG

250 260 270 280 280 300
ATEVEPRRVG SSRALVPENL QFKPHTDEDL WYLEPSPDFC EQDMRSGULG TRGRTCHETS

310 320 330 340 350
KAIDGCELLC CGRGFHTAQV ELAERCSCKF HWCCFVECRQ CQRLVELHTC R

« Hide

For more information,please refer to Entrez Help:
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=helpentrez&part=EntrezHelp

and

http://www.ncbi.nim.nih.gov/bookshelf/br.fcgi?book=helpgene&part=EntrezGene#EntrezGene.Ho
w_Data_Are_Display

For more information on UniProt ,please refer to http://www.uniprot.org/docs/
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Database Searching Using SRS

http://srs.ebi.ac.uk/

Go to database UR: http://srs.ebi.ac.uk/

- type in keyword in text box > search = limits > select one of the entries from the hits > look
at the annotations for more information (accession number, name, length, molecule type,
description, literature information, comments/function, sequence - Retrieve sequence in fasta
format

e)Use SRS to search multiple databases for Homo sapiens WNT4 mRNA sequence.

Select the Library Page tab.

Giva us
Geatcn  foedback

Pt Al Databases || Enter Text Here Go 7
ry AL

Training Help

Quick Search| Page uery Form Tools Results Projects Views Databanks

e L [ =
Search Options Available Databanks

[# Expand all [ Collapse all Show databanks tooltips: W

1.5elect the databanks
you want to search

= Literature, Bibliography and Reference Databases

2.Enter your search terms =i
in the Quick Search hoy, B M mEeDLINE T Taxonomy ™ omm 7 omir Morbid Map
AR R I patent shstracts [ Karyn's Genomes

_Literature, Bibli phy and Refe ce Datab - sub
[3l ™ MEDLINE (Updates) I MEDLIME (Main Release 2003) [T MEDZPUB
e = Gene Dictionaries and Ontologies

Yo can browse through = Nucleotide sequence databases
e sy end Bl emeL I Patent DNA I EMBL (Contig) The more databases
atabanks.
First, select the databanks [T EMBL (Contigs expanded) [~ EMBL {4nnotated Cons) I EMBL (Coding Sequences) H
Vo b 2 v, e selected, the longer it
i ! [T EMBL ID/4ccession Mapping [ EMBL MGA [ IMGT/LIGM-DB . .
[ IMGT/HLA [T 1PD-KIR ™ Genome Reviews W|" take tO Obtaln the
T R Genes [T GR Transcripts I” RefSeq Genome results
ke
1pS Nucleotide sequence databases - subsections
i 8l 7 EmBL {Updates) EMBL (Release) EMBL (whole Genome Shotgun)
» bonkmerk this fink ta all [ EmBL (Updates [ EmeL (Release ™ EmeL (whole Genome Shotgun
return to your project [T EMBL (Whale Genome Shotgun release) [T EMEL (Whole Genome Shotgun updates) [T EMBL (Contig release
» Linking to SRS? r d r ol O ded d
- Please read our Linking to EMBL (Contig updates EMBL (Contigs expanded release) EMBL (Contigs expanded updates)
SRS guide for important [T EMBL {Annatated Cons release) 7 EMBEL {Annotated Cons updates) 7 EmBL {Release, Deleted
gzﬂ?‘%ﬂs?r%?fmg Ukiny ™ EMBL (Whole Genome Shotgun Masters) [T EMA Project " RefSeq Genome (Release

[T RefSeq Genome (Updates)
# Nucleotide related databases
= UniProt Universal Protein Resource

About Bookmarklets s
&l [ uniprotks 7 UniProtkB/Swiss-Prot [ UniProtke/TrEMBL [ UniRef1oo [T UniRefan

T
R I Unipefso [ UniParc
® Structures = Other protein sequence databases

# Protein function, structure and interaction databases
# Enzymes, reactions and metabolic pathway databases
# Mutation and SNP datahacec

Select the databases you wish to search from the Library Page : EMBL (Release)

To submit your query after selecting the databases to search, click on the Standard Query Form
button.
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EMBL-EBI

Da s EBI Groups

EB-8)
ot Al Databases

|| Enter Text Here

Give us
. feedback

Quick Search _Library Page  [FTENAeI0 Tools

search EMBL (Release

Search Options

Combine search terms

Training

Results

Site Index B &

Databanks

Views

Fields you can search Your search terms

In a single field, you can separate multinle values by: &, | or !

e N

wih: [& (AND) -]
Use wildeards ¥

Get results of type:

Entry

Description

|

WNT4

Organism Name

Horno sapiens\

AllText

AllText

|
|
|

Create a view

EMBLSeqSimpleView ~

honse 1 ar more fields:

o
© Create a view

Shaw | 30 B

results per page

To do maore advanced
queries, use the Extended

Query Form,

D

Topology
Molecule

Data Class

Division

Sequence Length
Accession Number

Select the following fields :
Organism Name : Homo sapiens

Description : WNT4

Sequence format : fasta

H

elect the fields you want displayed in your view and choose the format

Display As: & Table @ List

Sequence Format:
9 embl

T ooncc |

EB-8)
ot Al Databases

|| Enter Text Here

Give us
. feedback

EBI Groups

Quick Search _Library Page _ Query Form Tools

Apply Options to:

' selected results anly
' Unselected resuilts only

Result Options

Launch analysis taol:

NCBIBLASTN

NCBI BLASTX
FastX
FastY
NClustalW
Restrictionmap
BiosedN

fl Buisted
Cai
Chaos
Chips
CompsedN

Training

Results

Site Index B &

Databanks

Views

([enblrelease-Description: WNT4%] & (([enblrelease-O
Query L4 |

found 11 entries

EMBL (Release) Accession Description Sequence
i Length
" EMBL (Release):DRONN1A1 |[PROOO161 DROD0161 |TC109791 Hurnan fetal brain, large insert, pCMy expression library Horno
sapiens cDNA clone TC109791 5° s\m\\artn Homo sapiens wingless-type
MMTV integration site family, member 4 (WNT4), mRNA sequence.
™ EMBL (Reloase): av410208 |AY419208 AY¥419208 |Homo sapiens WNT4 gene, VIRTUAL TRANSCRIPT, partial sequence, genomic
survey sequence
¥ EMBL (Pelease): 4B061675 |ABO61675 AB0G1675 |Homo sapiens mRNA for WNT4, complete cds 1061
I” EMBL (Release): AF335591 |AF335501 Homo sapiens WHT4 (WNT4) gene, partial eds. 6876
C EMBL (Reloase):Al0z1051 (ALD31281 Human DNa sequence from clone RP1-22445 on chromosome 1p33.1-36.23 129366
Contains the 3' UTR of the ELA3A gene for elastase 34 (pancreatic (protease
EJ), three novel genes, the CDC42 gene for cell division cycle 42 (GTP binding
rotein, 25k0aj, the 3' end of the WNT4 gene for wingless-type MMTY
gration site family {member 4) and a CpG island.
I EMPL {Release): il 445253 [AL445253 AL445253 [H DMa sequence from clone RP4-660K3 on chromosome 1 Contains the 17429
5' el the WNT4 gene for wingless-type MMTY integration site family
(memb and a CpG island.
‘ © EMBL (Release): 4¥009398 ‘AYDDQGQB ‘AY[IEIQ:]QB |Humu sap MNT4 precursor (WHT4) mRNA, complete cds. 1056
‘ ™ EMBL (Release): 4¥033055 ‘AYD:}EDSS ‘AYD:}EDSS |Humu sapiens ted glycoprotein Wnt4 (WNT4) gene, promoter region. 570
‘ ™ EMBL (Release): 4¥033056 ‘AYD:}EDSE ‘AY[I:!EEISE- |HDmU sapiens secrel lycaprotein Wnt4 (WHT4) gene, promater region. 6283
™ EMBL (Release): 4¥033057 |AY033057 AY0D323057 |Homo sapiens secreted rotein Ynt4 (WNT4) gene, exon 1 and partial 5334
cds.
C EMBL (Reloase):Avasaody [AYISB947 AY358947 |Homo sapiens clone DNA4B32! 4 (UNQ426) mRMNA, complete cds. 2049

Cpgplot
Cpgreport
Cusp
CutseqN
Dan

Directly submit sequence
for further analysis using
EMBOSS tools

details

DegapseqN
" DescseqN

ot SRS Release 71.3.2 Copyriht

Select entry to view

right 19972003 LION hioscience AG. A1l Rights Reserved

f) Click to save your results. Select FastaSeqgs to set the display to FASTA format.
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Text Entry | EmblEntry | EMBLXML | INSDxML | Related Data
= [ Frovions eriv, EAPYCRETMUEIERY o i |
Entry Information Go to: General Description References Cross-references Segquence

{Release) Primary Accession # ABDGLG7S
Accession # LBOGIG7S
SRS Entry ID EMBLRELEASE:AR06167S5
Molecule Type linear mRMA

Launch analysis toal:
Seguence Length 1061

NCBIBLASTN - Entry Division HUM (Hemam)

—— e e 17y D32 Class STD (Standard)

Uil i el eguence Version ABOG167S.1

infarmatian: reation Date 12-Mov-2002
J Link | odification Dats  07-OCT-2008
e MBL-V AB061675
=
Wiew: escription Homo sapiens mRMA for WKT4, complete cds,
rganism Homo sapiens (human)
Organism Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleastomi; Mammalia; Eutheria; Euarchontoglires; Primates; Haplarrhini; Catarrhini;
Classification Hominidae; Homao.

References

1. Katoh,M.; Submitted (11-MAY-2001) to the EMBL/GenBank/DDR) databases. Contact:Masaru Katoh Mational Cancer Center Research Institute,
Genetics and Cell Biology Section, Genetics Division; Tsukili S-chame, Chuo-ku, Takyo 104-0049, Japan

Position 1-1061

2. Saitoh,T; Hirai,M.; Katoh,M ;
Molecular cloning and characterization of WNT4 on human chromosome 1p35.1-p36.23
Unpublished.

Database Cross-references

ASTD TRANOOODDO98771.
Ensembl-Gn ENSGO0D0D0162552; Homo_sapiens.

Ensembl-Tr ENSTOD000290167; Homo_sapiens
ENSTOD000374655; Homo_sapiens,

H-InvDB HITO00059842,

Features

Key Location Qualifier Yalue

Tools G Training B
Quick Search_ Library Page _Query Form Tools Results Projects Views Databanks
Reset

[EMBLRELEASE: ABOG1675]

Output To:
Problerns downloading?
_ 585 Downloading Rgasults & Browser Window (HTML) © File {text)
in the SRS@EBI FAQ
Number of entries ta download: | 30 d
Save As:

& ASCII text/table

save with view: [EMBLSeqSimpleView

* * C
Column Separatt Names only N

* Complete entries * .
Save sequence in

© Generic XML form SeqSimpleView
e T U | FASTA format
EMBLXML

 Specific XML forn INSDXML
Using the loader EMBLSeqSimpleView _Ll

SeqSimpView
Using XML PrintY EMBLFeatView etaphors found ~
Fasta2Seqs

Ty .. |

>emb 1 |AB061675]AB061675 Homo sapiens mRNA for WNT4, complete cds.
gcaccatgagtccccgectcgtgectgegttcgetgegectectecgtecttegecgtettctecagecgecgecgagcaactggetgtacctg
gccaagctgtcgtcggtggggagcatctcagaggaggagacgtgcgagaaactcaagggcectgatccagaggcaggtgcagatgtgecaa
gcggaacctggaagtcatggactcggtgcgecgeggtgceccagetggecattgaggagtgccagtaccagttccggaaccggegetgga
actgctccacactcgactccttgcccgtcttcggcaaggtggtgacgcaagggactcgggaggcggecttegtgtacgecatctcettcg
gcaggtgtggcctttgcagtgacgcgggcgtgcagcagtggggagctggagaagtgeggetgtgacaggacagtgcatggggtcacgece
acagggcttccagtggtcaggatgctctgacaacatcgcctacggtgtggccttctcacagtegtttgtggatgtgcgggagagaagca
agggggcctcgtccagcagagccctcatgaacctccacaacaatgaggccggcaggaaggccatcctgacacacatgcgggtggaatge
aagtgccacggggtgtcaggctcctgtgaggtaaagacgtgctggcgageccgtgccgeccttccgeccaggtgggtcacgcactgaagga
gaagtttgatggtgccactgaggtggagccacgccgcgtgggectecctccagggcactggtgccacgcaacgcacagttcaageccgceaca
cagatgaggacctggtgtacttggagcctagccccgacttctgtgagcaggacatgcgcagcggegtctgggcacgaggggecgeacat
gcaacaagacgtccaaggccatcgacggctgtgagctgctgtgectgtggecgcggettccacacggcgcaggtggagetggctgaacge
tgcagctgcaaattccactggtgctgcttcgtcaagtgccggcagtgccagecggectegtggagttgcacacgtgecgatga
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g) Launch the EMBOSS sequence analysis tool, “Transeq” to translate the sequence.

Lo ey 0 comiciey 1 s e s

Entry Information Go to: General Description References Cross-references Seguence
Entry from:  EMBL General Information

{Release) Primary Accession #  ABDE1675
Accession # AROBLET7S
(Bt @pillates SRS Entry 1D EMBLRELEASE:AB061675

Launch analysis toal; Molecule Type linear mRNA

Sequence Length 1061
[NCBI BLASTN :Iv Entry Divisian HUM (Hurman)

TIESCT =
Entry Data Class STD (Standard)

Revseq .
SegmatchallN Sequence Version ABOE1675.1

q Creation Date 12-NOV-2002
SeqretN Wodification Date  07-0CT-2008
Showort EMBL-Sua ABD61675
Showseqh
ShuﬁleseqN Description Homo sapiens mRNA for WNT4, complete cds.
Silent Keywords n
Sixpack Qrganism Homo sapiens thuman)
Spliﬂel’N Qrganism Eukaryota; Metazoa; Chordata; Craniata; Wertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini; Catarrhini;

Classification Hominidae; Homo.
Sreteherh
efarences
SupermatcherN _ "
1. Katoh,M.; Submitted (11-MAY-2001) ta the EMBL/GenBank/DDR] databases. Contact:Masaru Katoh National Cancer Center Research Institute,

SyCO Genetics and Cell Biolagy Section, Genetics Division; Tsukiji S-chome, Chuo-ku, Tokyo 104-0045, Japan
Tfscan Position 1-1061

anse: 2. Saitoh,T.; Hirai,M.; Katoh,M;

. Molecular cloning and characterization of WNT4 on human chromeseme 1p35.1-p36.23
Trimest Unpublished.
TrimseqN Database Cross-references
Vectorstrip ASTD TRANDOOODO9B771
WaterN bl-Gn ENSCO0000162552; Homo_sapiens.

ENSTOO000290167; Homo_sapiens,
100000374655; Homo_sapiens.

Translate the sequence
using Transeq.

Quick Search _ Library Page _Query Form Tools Resulis Projecls Views Databanks
w [TRANSEQ-JobMeme : ceup_jokz]
Query

faund 1 entries

Apply Options to: [ TRANSEC:temp joh2 ABOGIATS 1

>EMBLRELEASE: ABNA1675 1
 selected results only AP VP RRACVRCASS5SPESQPPRATGCTUPSCRRNGLSQRRRRARNSRA #5RGRCRCAS
& Unselected results only GTWESUTRC A AVFSUPLRS ASTSSGTGAGT APHS TFCP 35 ART * REGLGRRPSCTPSLRQ
VUPLQ#*RGRALVGSRS R AVTGAC MGERHRASSGOD AL TTSP TVWPSHSRLWMCGRE ARG
PRFAEPS "TSTTHRF AGRPS *HTCGUNAS ATGCQAFVR *RRAGEFCRPSARUVTH®RRSL

Result Options MVPLRUSHAAWAPPGHUCHATHS S SRTQURTWC TS LAP TSVERTC ALACTARGAAHATR

RPRPSTAVSCCAVAALSTRRRUSWLNAAAANSTGAASSSAGSASGSUICTRADE

Launch analysis toal:

Garnier
EXiractseqr
FreakP

Helixturnhelix

Hmoment

lep

InfoseqP

MaskseqP

MatcherP
MsbarP
NeedleP
Octanol
PasteseqP
Patrnatdb
Patmatmotifs
Pepcoil
Pepinfo

u Pepnet

Launch another
sequence analysis tool to
find out the secondary
structure of the amino
acid sequence obtained
b s e 7132 e e nssr s uonmescence s e 1 the previous analysis.
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