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An Overview of The WormBase Homepage

GENERAL DOCUMENTATION

CAVEAT: ALWAYS UNDER CONSTRUCTION

At this writing, WormBase is very much a
dynamic, ongoing project. A good conse-
guence of this is that new features and
options are added and old ones are re-
moved at a noticeable rate. A drawback,
however, is that documentation written
for a given feature of the WormBase
Web interface may be obsolete by the
time you are reading this text.

Therefore, this documentation is based
upon the main WormBase web site at
Cold Spring Harbor Laboratories (http://
wormbase.org). The Greek mirror (http:/
worm.imbb.forth.gr/), at this writing, has
many of the same features as the main
site but lags behind the main site in
some respects; that is because the
Greek mirror represents the last version
of the WormBase web site that was sta-
ble enough to be ported by non-
WormBase staff.

NEW RELEASE AND RE-
LEASE NOTES

WormBase is updated every two weeks,
with each release assigned a new ver-
sion number (for example: WS10, ...
WShE1, ... WS97). Release notes can be
accessed directly from the WormBase
home page: see the help page for Re-
lease notes.

QUICK SEARCH:

WomBase Release

Please take amoment
to fill ont the User
Survey

I ANy Gene

Search for:

o —

I- Detailed search I- Exact match | Resubts as XML

Release Notes hlewChanged Genes, ralease notes
Geneval Search WormBase Search, Advanced Search

Fequence Seanch C. elgans genome, & delypsae aenome, Bene, Blast
Blat, & PCR, Gene ontalogy, Gene summaties, Genome dumper

Cells and Gene Expression Search Cell and pedigres, Meurons,
Expression pathern, Expression profile

Genetics, Stains, Phenotypes Search Genetic intensal, SHPs, markers,
and strains, RHAI

Linking Womibase and Downleads Link riles, Download AceDE soffwar:
Download Yorm Base Sofheare, Download dafebase, C akgans genome, C.
Avigpsae genome, WomBase downloads and laye datasets, Published
date sets, AnOnyrous CVS

WomiBase Mailing Lists How fo subscribe, Worm Base Announce
‘ot Eiase, Worm Base- Help, \Yorm Base Dev (password required)

Documents Liser s quide (himl), User s quide (pdf), White ot af paper (1936)
Durbin thesis (1987), & elegans Il book (1997)

About Wombase hission Sfatement, People, Submit Date, Citing
Wombase

Tertnresso | Womakias | Leon Avends Wity server | Yuji Kohare s C.
elegans E5T database | Yuji Kohare s Mematode Expression Dafabase
[MERTOE) | Resources | Model organisms | COGC |6, elegans labs |
eizganstlet| Worm Breeder s Gazethe | G, elegans movies | The C. elegans
Gene Knockout Consortium | Fabio Piano RMAI dafabase | C. efogans
icroarray Center | Sanger Institite C. sfagans | Washinaton Universiteg.
LhER

Hews and Hotes

@ Febiaw 25, 2003 WomiBase ANCHYRONS CVS Sewerup and Running
ou can download up- fo- dacte Worm Base sofhware directiy from our Anonysmous CUS repositaries.

@ Febiawy 25, 2003 Web Site for Intemational £, elegans Corference Dpen
The web site for the 144h Intemational ©. elegans Conference is now open. Deadline for abstracts is
tarch 27, 2003 and for registrafion is Wayp 30, 2003,

#  Febrary 12, 2003: User Survey
‘Worm Base wants vour feedback. Please fake a moment to fill out our user survenand get a chance to win
an exclusive YormEase mug.

®  Febrary 10, 2003 Textpresso launch
Tentpresso, anew search engine for the full text ofC. elegans papers is now auailable. Individual
senfences of over 1500 papers and 9000 abstracts are now searchable using kewwords and ferm
categories.

®  Febmavy 3, 2003 WS35 online
ormbase release WS35 is now available. See the change notes fora list of new and changed genes.

®  Febmavy 3, 2003 Ensembl yene predicions for G, briggsae available
The Ensembl project has published a new gene build forC. &pesze. The number of genes is about half
the size of the canonical set because of Ensembl s conseruative use of existing profeins to confim
genes, but these models are thought fo be highly reliable.

® January 26, 2003 Hew face for WomBase
The new banner and nawigation bar designed for Worm Base by Thomas Boulin has now been instelled.
Letus know what vou think.

# January 17, 2003 Hew RNA| dada sets available
The results from the sestematic Rh AT screen reported in Kamath et al. Mature 421:231-2 57 (2003) are
now avsilable for browsing and bulk download. The results from the RMAT screen of ovans enriched
genes reported in Piano et &l Current Biology (2002) are available for browsing from the RMAT search
page.

# January 10. 2003 Soiptable access to the WomBase ACEDS
Senver has been moved to acesenser.cshlorg, port 2005, The old port 2007 dafebase minning on
www wormbase.org has been disabled. Please see Direct Access to the Dafe. for mare information.

# 0ld Hews,

WomBase Mivor Sites

CSHL (MY, U541 IMBE (Crete, Greece] | Aceserer (MY, US4 | Development Site
Positions Available
®  Febwary 11, 2003

\WormEase has anew posifion for ascoftware enyineer af Cold Spring Harbor Laborador. Please
contect Lincoln Stein.

\WMotm Base is supporfed by a arant from the Mafional Human Genome Research Institute at the LS National Institutes of Health # P41 H302223 and the British Medical Research Council.

webmaster@uwww. wormbase. org
Send comments or questions fo o Base

Copuight Stafement
Privacy Statement

Select a class from the pull-down menu to "Search for", and then type key words in the box.

If you leave the search box blank, everything from the selected class will appear as the search result. For example: if you
select class "Cell", and type nothing in search box, all C. elegans cells will appear in the search result.

For anything you are not sure of, try using * as the wild card insertion; it can be placed anywhere in the keyword. Exam-
ple: if you type "ad*", all data that begin with "ad" will appear in the search result.

What can be typed into the "Quick Search" box?
The following objects can be entered in the search box, which is case sensitive and space sensitive. You can search for a
certain class such as "Any Gene" or "Author", or search for "Anything", which will return related objects from all classes.

@® Any Gene Example: lin-3
@® Author Example: Lee RYN
® Cell Example: ADFL
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@® Genbank Accession Number Example: AL032609

See more details on the explanation of Quick Search tool.

MENU FOR WORMBASE

The WormBase menu includes five basic options on the top of the WormBase homepage. More advanced search tools

can be found under the "More Searches" option.

To learn how to use these search tools, please read the User's Guide help pages for Basic Search Tools and Advanced

Search Tools.

Sometimes a submenu will appear when you search for certain items such as genetic map, sequence report or cell line-
age. The submenu usually is for different displays of information, for example, "Tree display" versus "Graphic display",

etc. For more information, please read the help page for Sub Menu.

Release Notes

How can users find out what is new in

each WormBase release? Actually all WormBase

the information is in the notes for each R&lggie
new WS release, which can be directly
accessed from the WormBase home- Plesda takea
page moment to fill
- out the User
Survey

Search far: | snvoene

Search I

=i

I Detailed search | Exactmatch | Results as XML

Weh Sifa Mivasta.

P elease Notes MNew/Changed Genes, release notes

General Search Wormbase oearch, sdvanced Search

Sequence Search & sfgans genome, & diggsas genome,

News and MNotes

#® February 25, 2003: WormBase Anonymous CVS Server up and Bunning
“Wou can download up-to-date WormBase software directly from our Anonyrmous
CW5 repositories.

# Febmary 25, 2003: Web Site for Intemational £, efegans Conference Open
The weh site for the 14th International C. elegans Conference is now open.

Under the Web Site Directory, go to Release
Notes and click on New/Changed Genes. This
will show the latest wormpep release. To ac-
cess additional information about the latest
WormBase release, go to the Database Re-
ports heading to the left of the wormpep report
and click on Current_Release. You will see a
diagram showing how WormBase data are gen-
erated from multiple small databases and what
the data pipeline looks like.

WSO7 release

Lot updaried 2h February.
Database bulld

4+ ACEDE databases

CAMACE

Sequance Data

+ Genomic
sequence
o C.elsgans
Dha
Sequence

GENOMIC SEQIUTENCE DATA

STLACE

Annotation

4+ Gene models

o GFF iles
or cureni
wlease
Wormpep
elease

Miscellaneous

+ Release trivia
o Dala
consistency
checks

GENMNETIC MAP & LITERATURE DATA

GENEACE CALTECH
\ \ / EMBL & GENBANK
_‘H‘_"‘ l

.
= EMBLACE

.ace

fixfiles \

labal
analyses

[ﬁ] P-Map
ﬁ] Operons

AceBrowser
CSH/Sanger/GSC
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3 The Wellcome Trust
Sanger Institute =

To the left of the diagram, users can | =
access more specific information by | =

clicking on Current_Release. » 7 S Hame o | Yar Geaame | Event | Trace Sarve | vy
- Iita | Datsberses | Blast | Ganamics | mkasvucias | HEF | SGEP | Frgects | Sabware | Teams [Sm=ch

WommBase: wommpep release

WESO7Y release

L=t updaied 2 h February.

Projects Homae

Wormpep
£ mlacans Release ISequencesl Letteml Ak |
i | Splices
QUEMEN  |uoimpepd7 21437 94561701891 |
Blasi Seanch
Modified emtries: 56
Woimpep changed: BKEIZ. 4 CEO04Z1 --3 CEIIG4H4
chamyad: SKE3Z. T CENN42% --) CEAAG4S
Database reports chamyed: clepin. i CE01489 --» CE33519

KOBES.2 GEZG538 --: CE33531

changed:

changed: HILRE. ¢ GEO4I1 --3 [E33535
chonyed; RA07.1 CRODZIE -3 CEAA54E

changed: TISE5 .1 bE2L1S1 --3 CEIIG4D

Documenialian chanyed: TO4RE 15 CEOL10EY --» CEH353D
e chanyed: P13p5.1 CEOZES0 --3 CESIG2Y
chamyed: LSEC1N. 5 LE02570 --» CE33522
Sequence chamyed: BOI04 .5 CEOIZTI --3 CEIISOE
chanyed: B304 6 CEOZ42E --2 CEAIG0A
chanyed: BI04, 7 CEO2429 --3 CEAIGL0
e changed: Fiipiz, 1b LE39376 --» CEZOTOE
: : changed: T1045.1 GEIZ543 --3 CENINI4
Qligo_mappings chamyed: CO2p%.1 CEOIFIN --» CEAIGL4
chanyed: COEET.2 GE29564 --» CE4IG1G
; chanyed: KiiRil. 1 LEZB39F --» CE39524
el H S changed: £2361.2 CEO4119 --3 [EIIS2D
chamyed: L41K7 .3 LEIIIE4 --2 CEOZETH
Other chamged: USR] CE33484 --2» GE33533
changed: F439D11. 5% CE33100 --» CE1T052
Hisiea changed: F1#F4.1 GEIZBEZ --» CENINSA
HiEs changed: KIGK2E. L CE15529 --» CES3526
shanyed: WIIRIR, A CEZ1640 --» CE33543
Fulura changed: k03l .1 E23851 --» CE33530
E— chanyed: HIFKEL, n CEI939F --3 GE99527
chanyed: HIZKEL 2D CEZ9397 --» LESIG2E

The "Class counts from old => new build" under "ACEDB databases" is very helpful. It is a straightforward list telling peo-
ple the changes on each class of data. For example, in the release note for WS97, Class counts showed significant in-
creases in Homol_data, Microarray_results and person_ name, meaning there are new data for these classes. ¥

WEQY release

Larst upda=d 2Hh February.

dhcomp batwean database ralease varslons

Clagss  |WS96 W97 | Diff |

2 poinl dala 448 1449 n!
Acopssion number BEAZTEET4Z2T BEZE|
Allele 15018 15041 25

Aulhor 13888 137EE 127

Cell 2844 Padd ol

Cell gioup  §18 BB al

Clazz 170 472 3

Clone 143733143733 o

Commeni 418 418 ol

Caonlig az az al

Calabass 20 20 0O

Display 48 48 o

Dha 455480467449 11069

Evpi pallern 2036 2059 23;
Expr picdile 19713 187413 o

|
Cr=direre al 40000 4 D00 Y
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Various Displays of WormBase Data:

Most result pages in WormBase contain a submenu below the main menu and WormBase logo. The submenu usually is
for different kinds of display. There are three major types of selections:

HTML Display

This kind of display is shown by default. It
has a nice-looking graphic interface. The
title of the page depends on the data type

Geng
Surnmary

Locuz

Sumrmary Map

Genetic

Mearhy
Genes

Gename
Browser

Sequence
Surnmary

Gene Summary for lin-3

Tree
Bibliography  Display AWML Schema

Acedh
Irnizige

being displayed. For example, in a page
for Expr_pattern, it is called "Expression
Pattern”, while in other places it may be
called "Cell Report" or "Clone Report".

Tree Display

The Tree Display shows the
data relationships according
to each ACeDB data model.
Shown in the diagram: red
color shows tags, blue color
indicates data fields that are
linked elsewhere, and black
color indicates text data fields.

XML

It shows the
source XML
(eXtensible
Markup Lan-
guage) code
of the current
page.

Specify a gene using a locus, sequence, protein, genbank ar SwissPrat symbol: |lirr3

[identification] flocation] [function] [gene ontology] [alleles] [similarities] [reagents] bibliography]
Identification

Brief ID:  The lin-3 gene encodes a member of the EGF family of peptide growth factors, that affects
induction of vulval development, viability, ovulation, and male spicule deveopment; it acts
genetically upstream of let-23, and is expressed in the anchor cell of the developing gonad.

Species:  Cacnomabditis elegans

Common  lin-3 (CGC approved)

name:

Other let-94

name(s):

HCEI 178001 [LocusLink] [Aceifiew]

LocusLink:

Gene Gene Hucleotides . R Amino

model(s): | podel Feian (splicediunspliced) | Yol [SwissProt o

Identity to C.elegans
F3BH1 43 | i3 protein 1317/9306 bp  |WP:CE28021 | Q03345 |436 aa
£EAML IR CAEELY
Gene Locus Genetic Mearby Sequence Genome Tree Acedl
Surnmary Surnrnzey ag Geres SumrnzeY Erovwser Eibliography § Display BaML Schema Image
Tree display of: lin-3
Hame |Iin- 3 Class ILocus Cchange I
Fil'l-3 |Name |0ther_na.me |Iet-94
| |Gene_class |Iin
| [cac_name flin-3
| [sequence_name [F36H1 4a
F3GH1 4k
F3EH1 4¢
\Gene_information Concise_description The lin-3 gene encodes a
rmermber of the EGF family of
nenticde mrowth factars that

cwml werzion="1.0" standalonez"yes"is

“RGEDR
tLocus class="Losus" walue="lin-3">
¢Hame *
tother_nane clazs="Gens_nane" waluez"letb-3¢4" 4o
thana_vclars clazs="Gane_[las:s" walue="lin" fo»
cEEb_nane clazs="dene_name" walwe="lin-3" /=
tdequence_nae class="Gene_name" walue="FI6HL . 42" /2
tdequence_nae class="Gene_name" walue="FI6H1 . 41" /2
tiequence_nane clasz="Gene_name" ualuwe="FIGHL 4:" 2
C S M
tgane_infomonakion:
tboncise_deseription class="#Text" walvwe="The lin-3 gene encodes a nenber of the E6F family of peptide growkh fackors, that affects i
tfeene_infommationy
tspecias claszz"species" walnez"caenorhabditis elegans=" fo

Type
theEns?
tReference_Rllele class="Rllele" uvalue="eldi?" /»
tFhenotype clasz="#Text" value="e1417 : 2dult hemaaphrodite vulualess (penebrance §9%): MME2: adult wale wildkype REZ. MA4 (0378
tFhenotype clasz="#Text" valuez"5ee also 1417, 03?8, nl058, nl0539, =951, 1283, =1750" J»
tFhenotype clase="#Text" value="[[. 2leyansII] 21417 : adult hemaaphrodite vulualess (penetrance 39%); HMEZ; sdult nale wildbype WI
SRHAL_Tesult class="RMRL" walwe=""TR:FI6H1 . 4" />
SCAL_approved f*
tfEenes
¢ fType

tHelacular_infommakion:
Chenonlc_sequence slaszz"fequence” walwez"PIEHL 42" /o
cHenonlc_sequence classz"Fequence" walwe="FIFH1 41" /=

Updated on June 10, 2003 © WormBase Consortium
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ACeDB Schema

The Schema submenu shows the data model for the displaying class. For example, the "Schema" on Cell Report dis-
plays the Cell model, the "Schema" on Sequence Report displays the Sequence model...

This is a very important feature for curators. To understand more about ACeDB, the backend database of WormBase,

please visit http://www.acedb.org.

Gene Locus Geretic Mearby Sequence Genome Tree Acedh
Summary Summary iETa] Geres Summary Browser Binliography  Display  #hd Image
Acedb Schema for Class Locus
?Locus [Evidence [#Evidence
Hame {6)
Gene_information Description Text #Evidence
Provisional_description |7 Text #Evidence
Detailed description  ||7Text #Evidence
Concise_tdescription Text #Evidence
Species UHIQUE TEpecies
Type Gene (3)
Gang clictor [Containe [Florn BEE [rnd

ACeDB Image

This is the old display for the Acedb interface, but the links do not work.

Gene Locus Genetic Mearby
Surnrnary Surnmnary Map Genes

Sequence
Surnmary

Graphic display of: lin-3

Hame Ilin- 3 Class |Locus

Change I

Genorme
Browser

Tree
Bibliography  Display "ML Schema Irnaige:

Aoedh

IV [Wiews...]| [Whole] [Zoom in] [Zoom out] [Gmap data...| [Hizhliszht...]

lin-3 4,81 [0,01]

dpu=9 B
il
B

1=
“gro-10 TCU
taf

| 01

zag-1

wrt=5 pch
str-122
col-34 qhr
stP48 ool

E =72 spr-185
str-170 str

=tr-166 =P5
556 ztr s=p

JE—
e
oo

1T

=
L myemem T
1

4 nca

lgx b

ubc A

=55 35 p |

cup-7
duf-3

exp—d

evl-15

unc=33 jop-z72 ced-10 osm-9
let-272 zup-29

wab-2 gzm-3 sup-22

let-274 cepi13

let-275
let-278  Tam~4 gui 43 Snao

let-276 let-28% let-279

1et-280 let-277 eor-1 let
rme=2 yrc-5 Fem—1 mor-2

unc—77 Skl

d-3 ;.
odr-8 =g lin=-33
T S unc=dd pat-g sog-3

1et-290 gmg-7 let-295 lin-
c evl deb ync 1et 1 dig

L=
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Basic Search Tools

On the top of the WormBase homepage, the menu includes five basic search options and a link to "More Searches".

1. Simple Search

2. Browse Genome

3. Blast Search

4. Batch Downloads

5. Marker/Strain Search

6. Genetic Map

Simple Sear

ch

A simple search allows users to search WormBase for keywords contained in the database objects. The search can be

broad (Anything) or can be restricted by searching for:

1) a particular object type (Author, Cell, Sequence, etc.) or
2) by using the Exact Match option.

The search can be made more comprehensive by using the Detailed Search option. This expands the search to include

full text of all paper and meeting abstracts.

SEARCH WITH THE WILD CARD (*)

As an example, let's search using the

key word glp*. Use of the wild card
character * allows one to search for
any objects that contain the key word
glp. When searching for "Anything" in
WS97, this particular search pro-
duces 394 objects.

Search for: | anving

1] 10
1 Gene_Class: glp Allele: tha7?

Z Gene_Class: lag allele: tnd 74

E1=]d] b [t & s ind

SEARCH FOR A SPECIFIC OBJECT

394 object{s ) match "glp™".

c’Of‘jlpagnﬂ t x| ofd

20

Expr_pattern: Expraa0

™ Detailed search

sarch | [T Exact match

[~ Results as ¥mL

>

3o

40

Expr_pattern: Expri848 Locus: dpy-1
Expr_pattern: Expri@dd Locus: dpy-2
nr nattern: Exprl 98 OCLE:

Now we can restrict the search by

looking specifically for the glp-1
gene. The search result is now nar-
rowed to 191 hits in WS97 when
searching for "Anything".

Search for; | anvhing

‘i Igl|>1 i

Search I

[ Detailed search
[ Exact match
[ Results as ¥ML

191 object(s) match "glp-1".

c’OfOIpa\ge|1;IUf4 _|>
1] 10 20 30 40
1 Gene_name: glp-1 Locus: sel-11 Expr_pattern: Exprodi Gene_Class: ego Locus: dpy-7
2 Locus: glp-1 Locus: s00-1 Expr_pattern: ExXprody Gene_Class: lag Locus: dpy-§
3 lacus lan-1 L ocus: snn- Exnr nattern Exnrbdd Gene Clazs o Locus- dog-10

Updated on June 10, 2003 © WormBase Consortium
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SEARCH FOR A PARTICULAR TYPE OF INFO

To look for a particular type of information, for example, GLP-1 protein sequence, we can restrict the search by searching
only for Protein, C. elegans.

I Detailed search

This results in a search with only one | searen ﬂ:ﬁ I > ] T Exach neiah

hit. ™ Results as ¥ML
Gene Laocus Genetic Mearby Secjuence Genome Tree Acedh
Surnrnary Surnrnary Map Genes Surnrnary Etomwser Eibliogragphy  Display  HML Schema  Image
Gene Summary for glp-1
Specify a gene using a locus, sequence, protein, genbank or SwissProt symbaol: |glu1
[identification] location] [function] [gene ontology] [alleles] [similarities] [reagents] bibliography]
Identificalion| grief |p; Nemher of the abnarmal Germ Line Proliferation gene class
Species: Caenamabailis elegans
Common name: glp-1 (CGC approved)
Other name(s): emb-33
HCEBI LocusLlink: 176286 [LocusLink] [Aceyiew]
Gene model(s): Gene Hucleotides ; : Amino
Model | Remark | oicedninsplicedy | Frotein  SwissProt) oo,
FDZP'SE GLP_1 prDtEIn 1 b MADTEON Di2En 1205
DETAILED SEARCH - [T Detailed search
Search fo Anthing =i |9|D1 double Suarch | I_ Exact match
Selecting the Detailed search option C ‘--‘: [t o
allows the user to expand the search to
inCIUde fu” text Of a-” paper and meet- Citation Tree Display L dchema Aredh Image
ing abstracts as well as Worm
Breeder's Gazette (wbg) articles. For —
example, if we search using the phrase  Citation
"glp-1 double", we get only one hit in
WS97. This whg article has the phrase | 7aper ID: w3
"glp-1 double” in its title. Wi Breeder’s Gazeffe 1990 11:33
The Mutant Phenotype of the lag genes mimics that of the lin-12 glp-1 double
mutant.
Lambie EJ, Kimble JE
DME seduence ans

If we now expand the search by selecting the Detailed

search option, we get 16 hits in WS97 where the phrase
Search for: [ Anvthing ] [alo ¥ denblf _search | e

glp-1 double occurs in the body of the abstract or article.

[~ Results as XML

16 object(s) match "glp-1 double”.

0 10
1 Faper: [cgold23] Paper: fwm31pizZ]
z Paper: [coc668] Paper: [am31p316]
e | Panar [rnc19181 Banar | LAY, b

EXACT MATCH

A search can be restricted by selecting the | Search for: | Anving i a1
Exact Match option. If we search for Any- Resuls as HML
thing that is an exact match for glp-1, we
get two hits that correspond to only two ob-
jects, Gene_name and Locus, that are 2 object{s) match "gip-1".
uniquely identified as glp-1.
1 Gene_name: glp-1
2 Locus: glp-1

Updated on June 10, 2003 © WormBase Consortium
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Browse Genome
OVERVIEW

You have a sequence that you want to work on -- a predicted gene, a cDNA, an STS marker -- or a sequence about
which you have some descriptive traits. You want to extract it directly from WormBase and analyze its genomic context in
detail. Where to go?

One place to go is the Genome
Browser page, which is specifi-
cally designed for just this prob-
lem. Given some word or phrase
that corresponds to a known ge-
nomic component, the Genome [Switch to DasView]
Browser page will give you that
genomic component itself if it has been entered into WormBase, or make an effort to guess the closest relevant match, if
there seems to be partial overlap between your text and an entry in WormBase.

Home

Search WE I I

for
| anyene 3]

Elast 7 Blat

HOW TO DO A BASIC SEARCH

Type your word or phrase of Jawadgark or Region ScrollfZoom:
interest into the "Landmark qw @l Reset| S = [ohensmmme =1 2022
or Region" window at the top Overvieu of IV . |

adn

of the search page, then ei- M an S oeM 7 BM oM doM 44 izM d3n  ddd doW den  i7n
ther type a line return daf-L  ced-2 unc-17 e smg-7 lin-49elt-1 dpy=20  unc-30  tra-3 rho-1
("enter") into the window or lin-t clpy-13 sif-1 a1 =26

click the "Search" button with : | { | :
11058k 11059k 11060k 11061k 11082k

your mouse's screen arrow. | - .
AMNE! gEnes
1in-3

You will either get a "no Gene Hodels

match" response, what m|ght F3cHL . 4a

be an exact matCh or What lin-3 growth factor precursor: lin-3
. . ! F36HL . 4b
might be partial matches.

lin-3 growth factor precursor; lin-3
F36HL .dc

THEN WHAT?

For "no match" you will need to come up with some other search. One thing to consider is that you are most likely to get
effective matches if you use one of the vocabularies standard in WormBase -- sequence names in the "cosmid.dot.
number" format, canonical gene names, sequence families that are named in the Interpro motif system, DNA coordinates
that are realistic...

For possible matches to sequences that "may be related", you will either want to check all the results (which can be slow
if there are a large number of possible sequences) or redefine your search term in some way that makes it more restric-
tive.

For a match you consider valid (or at least interesting), you can do several things.

MOVE ALONG THE CHROMOSOME GRAPHICALLY

For a given sequence there will be a graphical overview provided in two layers.

The topmost layer shows the location of the sequence in the overall chromosome, with some well-spaced genetic mark-
ers interspersed along the chro-

mosome, and with the whole chro- ST

mosome length given in AN @M am  4M &M eM A 8M 0 SM oM 4dM  AZM 43 4dm  doM dem 47

megabases of DNA sequence. daf-l  ced-2 uns-17 unc-5  sng-7 lin-4ge1t-1 dpy-20  unc-30  tra-g rho-1
Lin-1 dpy-13 dif-1 dlaf-14 dp-26
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This view can be browsed graphically by clicking directly on the map, or by clicking buttons at the upper right corner of
the map. The buttons allow outward zooming, inward zooming, small left or right steps along the map, and large left or
right leaps along the map.

The bottom layer of the graphic
display shows details of the DNA
.. Haned genes

sequence comprising a feature or |1in-3
a feature's immediate vicinity. ..
These features will grow or shrink |5#t-4a
as the map Is Zoomed Outward or lin-3 growth factor precursor; lin-3
. F3eHL .4k
inward, and can be altered to P . s

. . 1n- {jguln) ACLar precursar: 11n-
show many different details of the F%m_fc 2

genomiC Sequence' lin-3 growth factor precursor: lin-3

EXAMINE DETAILS OF THE GENOMIC SEQUENCE

. . . . .
11058k 11058k, 11060k, 11061k 11062k,

The basic view of a sequence given from a successful search hit includes the following features, by default:

1. Which genes have been assigned classical locus names ("Named Genes"; e.g., "unc-1").

2. That part of a known or predicted transcript predicted structure of predicted exon segments and intervening introns
("Gene Models"). This is the basis of all the other features. Exons are colored to distinguish the predicted protein-coding

segments of exons (in magenta) and 5' or 3' untranslated regions of protein-coding transcripts (in dark grey).

3. Non-protein coding genes

("miRNAS") Data Source Dumps, Searches and other QOperations:
I . elegans (ourrent release) =] I annotde Restriction Sites | About. I Configure... Iﬂ

4. Sets of genes belc_)ngmg toa single, | Tracks [Hide] S [ meNAs aligned by BLAT =
multicistronic transcription unit {other) prosiie
o) " (Exfermal fracks
("Operons”). #aticized) [+ Mamed genes ™ Mon-elegans ESTs [~ Complex Repeats
5. Which standard C elegans clones ¥ Gene Models ™ RHa experiments r Simple Repeats
uéed by the C elega-ns genome pro-, I cos rExpressiDn chip profiles M vacs & Cosmids
ject, overlap the sequence ("YACs & I mirMAs ™ snPs [ Links and Superlinks
Cosmids"). r-F'seudngenes ™ Knockout &llele rCDntig submissions

!*’_Opernns rTranspusnn Insertions [ 3-frame transiation

There are many other possible fea- {forward)

tures that, by default, are not shown I Trans-splice acceptor | PCR Assays [~ DMA/GC Content

(in order to keep the initial view of a [ 3-frame translation

sequence simple). They can be [ Briggsae alignments I Genpank entry (reverse)

brought to the screen by checking off [ ESTs aligned by BLAT [~ asmy it I plugin:Restriction Sites
the appropriate option checkbox in {hest)

"Show features”, and then clicking on [ ESTs aligned by BLAT [ BLAT EMBL/GenBank Hits

the "Update Image" button. These fea- (other) (Best)

tures are described at: ™ mRMAs aligned by BLAT [ BLAT EMBL/GenBank. Hits

{hest) (Other)
http://www.wormbase.org/db/seq/ '"f'_aﬂ" “";'_“‘ e -~ ":;_“ [T ~ set Track Opfions..
gbrowse?he|p=citati0ns 450 640 goo 60 1024 1260 Betweeh Beneath

One important feature is the "DNA/GC Content" button. At most resolutions this shows the %GC content of DNA, but at
the highest resolution of window (100 bp) it actually shows exact nucleotides (for both sense and antisense strand) of a
given region. This is useful for designing experiments that require the exact sequence of a site (clone construction, PCR,
etc.)

Another important feature is the "Briggsae alignments" button. This gives a map of the degree of similarity of genomic se-
guences in C. elegans to aligned sequences in C. briggsae, with dark blue indicating the strongest matches and pale blue
the weakest.
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Showing 10 kbp from IV, positions 11,055,471 to 11,065,470

[Hide banner] [Show instructions] [Bookmark this view] [Link to an image of this view] [Help]

Landmark or Region Scroll/Zoom:
| Search | Reset I [~ Flip «[< Show 10 kbp =] bibos
Overview of IV
+ t + + t t t + + t y t + + + t t
1n 21 3n Ll aM &M n =l ar b L B & 1z 13M  ddm 15K 16M 171
gaFfi Fedfz anfl? yncfﬁ §mg77 }1nf49F1t71 gpg—zo ymcfao FrafS rhafi
I11n—1 Ppg—lS :iiP—l PaP—l Ppy—zﬁ
{ | H { H t H t { H
11056k 11057k 11058k 11059k 11060k 11061k 11062k 11063k 11064k 11065k
Haned genes
lin-3
Gene Hodels
F36HL .45
1in-3 growth factor precursor: lin-3
F36H1 .dh
lin-3 growth factor precursor: lin-3
F36HL.dc VoF2A.1

lin-3 growth factor precursor: lin-3
Operons

Briggsae alignmnents

-
chZ3 . fpo0ld3: 1027205, . 1025548
I - I -
YACs & Cosnids

Transthuretin-like family

F3gHL
YaFzA |
Data Source Dumps, Searches and other Operations:
|C elegans {current release) = |Annntate Restriction Sites x| About | Canfigure | Go

Moreover, clicking on this graphical

[+ Lock Zoom/Scroll

display sends the browser to a view Search for ch5pcd1d3:102251  Search o
of C. elegans - C. briggsae homology —|«<
in the Synteny Brower, in which you Align elegans [re [rross7s  [rrosaze F']p — [[Show 848 Kop ]

can actually view two aligned ge-

nomes at once. to briggsae [chzspcot4a

. . Text Alignment of This
At some point you may decide that Region g

fiozzs14 [1030993 I

< [showsas kop |
Flip 55 align |

Image width: <480 ¢ 640 ¢ 788 ¢ 800 ¢ 1024 1280

you want to work on the sequence as -

a text file rather than a graphical Web | b B e e
page. This can be done by "dumping" | fseudogenes
a textual version of the sequence.

elegans genes
F36HL .4c

line3 growth Factor precursor
F36H1.4a

line3 growth Factor precursor
F36H1 .db

linm3 growth Factor precursor

HE EB—a

0 : 0 :
11061k 11062k 11063k 11064k

WaFZA.L

Transthure:

chZd. FRoold3 : 102 720"
[ & —EH

— AR | —

A D D I N G A N N OTATI O N S cll325_.\:‘p00143:1022880. .10@ a o
TO THE GENOMEY
The "Upload your own annotations" 1¥:11935195. .11 063629 I

ch25 .Fp§0143

and "Add remote annotations" fea- i , | ,
1023k 1024k 1025k 1026k

IV 11063031 L 11066147
I 4 HE—

B N e b —————— =

tures have two purposes: to allow an || .
. .. . £ESaE PENES
individual researcher to, in effect, use £BOUSI05

! 0 i 0
1027k, 1028k 1029k, 1030k

CBGOSDAT CBGOS0SS
-

orthologous to ¥OFZA.1 by hest muf

WormBase as an electronic notebook

for recording private comments on a genomic feature of interest; and to allow expert researches to contribute specific an-

notations in their areas of knowledge.

Upload your own annotations: [Help]
Upload & File: |

Browse.. | Upluad'

Create ar Madify: Edit Data... | Download Data Delete Data |

Add Remote Annotations: [Help]
Enter Remote Annotation URL |

Update URLs |

For more details on how to do this,
see:

http://www.wormbase.org/db/seq/
gbrowse?help=annotation

http://www.wormbase.org/db/seq/
gbrowse?help=annotation#remote
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Blast/BLAT Search
OVERVIEW:

BLAST is a method for
searching either protein or
DNA databases with either a

protein or a DNA query se- "‘NHOE"I'EESELSE
guence. Positive matches in Wsa7
the database to the query se-
guence are shown with an
alignment of the positive to the
query, and with a "P value"

that represents the probability BIaSt or Blat SearCh
(given the numerical score of
the alignment) that such a & Paste your sequence into the large text field and enter its name (optional).

guery-positive match would ® Press the "Run Blast’Blat " button to perform a search against all sequences in the database.
occur purely by chance. In
other words, small P values
are good (very unlikely to be random, i.e., very likely to be meaningful). P values become unreliable above ~0.01, but it is
worth noting that a hit which is statistically insignificant in isolation can nevertheless be a real hint of a subtle connection
between two highly diverged, yet evolutionarily related sequences.

Home

BLAST 7 BLAT Search

Full details of how to effectively search databases with BLAST cannot be given here. A short list, by no means complete,
of references is:

Jambeck, P. and Gibas, C. (2001). Developing Bioinformatics Computer Skills. O'Reilly, Sebastopol, CA. ISBN: 1-56592-
664-1.

http://www.oreilly.com/catalog/bioskills

Mount, D.W. (2001). Bioinformatics: Sequence and Genome Analysis. Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, NY. ISBN: 0-87969-608-7.

http://www.bioinformaticsonline.org/

Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins, 2cd ed. A.D. Baxevanis and B.F.F. Ouellette,
eds. Wiley-Interscience, New York. ISBN: 0-471-38391-0.

http://www.wiley.com/Corporate/Website/Objects/Products/0,9049,39021,00.html

Also, information about BLAST is available from the NCBI in an overview, http://www.ncbi.nlm.nih.gov/BLAST/
blast_overview.html

frequently asked questions, http://www.ncbi.nim.nih.gov/BLAST/blast_FAQs.html
a tutorial, http://www.ncbi.nlm.nih.gov/Education/BLASTinfo/information3.html
or a formal course. http://www.ncbi.nlm.nih.gov/BLAST/tutorial/Altschul-1.htm|

BLAT, which is short for "BLAST-like alignment tool" is designed to quickly find sequences of 95% and greater similarity
of length 40 bases or more.It may miss more divergent or shorter sequence alignments. It was written by James Kent. (e-
mail him at kent@biology.ucsc.edu). BLAT is similar in many ways to BLAST. The program rapidly scans for relatively
short matches (hits), and extends these into high-scoring pairs (HSPs). However, BLAT differs from BLAST in some sig-
nificant ways. For instance, where BLAST returns each area of homology between two sequences as separate align-
ments, BLAT stitches them together into a larger alignment. BLAT has a special code to handle introns in RNA/DNA
alignments. Therefore, whereas BLAST delivers a list of exons sorted by exon size, with alignments extending slightly be-
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yond the edge of each exon, BLAT effectively "unsplices” mRNA onto the genome giving a single alignment that uses
each base of the mRNA only once, and which correctly positions splice sites.

More information about BLAT can be found at: Kent WJ. BLAT-The BLAST-Like Alignment Tool. Genome Res 2002 Apr
12(4):656-64. http://www.genome.org/cgi/content/full/12/4/656

HOW TO USE WORMBASE BLAST SEARCH

The WormBase site provides BLAST/BLAT searches that are specifically directed to C. elegans DNA or protein se-
guences; positive hits are then linked by hypertext to their information in WormBase. The query (search) sequence can
be either DNA or protein, and can either from WormBase itself or a sequence supplied by the user. Sequences are auto-
matically provided from WormBase when a BLAST search is specifically requested for a given sequence by clicking on
"BLAST against WormPep/Elegans genome".

The following is an example of "Blast" button on Sequence Report pages: ¥

1. Sequence Input:

Back to the Blast Search page.
First, sequences must either be
completely plain (nothing but one-
letter residues) or in the FASTA for-
mat. FASTA format sequences start
with one header line in the format:

>Sequence_name
[plain residues from here on]
[end of text]

OORIFHMHE9R FPHMMFFSILRG 0ATIFSFRSIM DIDTRFHYEF VPRVEVFRIN Y&EaHIDFSTY &Y 05TESEVS FREVTLCFPF
HTVIHIELDS RDTHFRGFSR 556E06SFRT CEFHIRNT

Txx ST TR T TR AT IR R AT T T T A& T T A AT T T &

Elast F36H1 . 48 against Worm Fep Blast F35H1 . 4& against Elegans 9enoms

kMapping Information

A 21157 [Decnaem o ek oo

! Ourinnadtn aoesndie ooy saoc it e s

Keep in mind that only nucleotide
sequences can be used as queries
for BLAT searches.

The right is an example of a BLAST
input. »

2. Expected Threshold:

This is very important but easily for-
gotten by users: the number you en-
tered for Expected Threshold con-
trols the number of hits displayed in
the result. As noted above, BLAST
provides quantitative estimates of the
probability that a given hit is purely
by chance, and these E-value scores
are better (from the standpoint of
somebody looking for a new, nontriv-
ial sequence similarity) the smaller

BLAST f BLAT Search
Seq. name (Opt.): |U9Je$f Program: | bistc > Database: | Kot Pep =
Expected threshnld:l DEFAULT =] Show max hits: | w0 =

Sequence {raw or FASTA formal):

HAFHLLFLIL
STETPETFTE
TTISERGDDIE
ARCEDY CHH
TCHYEV IP

LLFHFOFTY S ESCLPSNWFRO ERGRPEQLOS REMAREMSGS VPPDTSRMSL ETHMEIGDAFS

FRTEEYR¥EL IEFEREYEGE YEDEFYDEEY EERLFYMEDAR TODATSTLEF AYRFEIEKLE

REDRY 5RVVF SCHEF)AWES TREDRHYY QR FYRFINGRYH YRLFTHSSTR OLLYD0F5TS
IFAFAFLIV
LIHFITIVY
FTF & SRIFTR
DURIRMHE )h RMMFF5ILRG

FTLFFER

INIELD &

YRYRRH EFRE IDHTYTHSHH CFPEAFMHYLE TPMGRHIFVH OQIPSCSEYTIF TRATYFPHIG
O8TIPSREIN DIDTPENYES VPRYEVYSRIN ¥ SeHIDFSTY &Y 0STESEY S

ADTHFREPSR §5GEQGSFAT CEFHIRHT

Fun BELAST{ELAT I Rese‘rl

they are. The WormBase BLAST interface allows the user to only see the subset of BLAST hits that have E values less
than a given threshold value. Note that there can be many hits *not* shown, due to this default, that nevertheless have
significant E values (e.g., E=0.002) or weak but possibly interesting E values (e.g., E=0.1). Often when one does a

BLAST search and 'fails' to see any hits, it is worth checking to see if there are in fact hits whose E values were greater

than 0.001.

3. Program Type:

The name "BLAST" is generically used to describe several different varieties of search programs that vary depending on
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the type of query (search) sequence and the type of database being searched:

blastP -- protein query sequence, protein database (e.g.: a given protein versus Wormpep)

blastN -- DNA query sequence, DNA database (e.g.: a given DNA sequence versus worm genomic DNA, or ver-
sus worm ESTs)

blastX -- DNA query sequence, protein database (e.g.: a given DNA sequence versus Wormpep)

TblastN -- protein query sequence, DNA database (e.g.: a given protein versus worm genomic DNA, or versus

worm ESTs). As mentioned before, BLAT is used to search worm genomic DNA or EST databases solely with
DNA query sequences.

Where proteins and DNA are compared, six-frame translations of the DNA sequence are compared to protein.

4. Database Type:

There are three built-in databases that BLAST on WormBase is enabled to search. These complement the various ver-
sions of BLAST/BLAT search that WormBase allows a user:

WormPep -- the most recent compilation of predicted, conceptual protein sequences, derived from the most re-
cent set of gene models.

elegans ESTs -- the current set of expressed sequence tag sequences available in WormBase; these are pre-
dominantly, though not entirely, from the laboratory of Yuji Kohara.

elegans genomic -- the most recent version of the C. elegans genomic DNA sequence.

5. Show Maximum Hits:

In typical BLAST/BLAT searches, there is only a small number of hits that will be of interest -- for example, if one is
searching for the single C. elegans ortholog of a given gene of interest. On the other hand, it is also possible to have
many hits that are both significant and important (e.qg., if one is examining a diverse protein family). On the WormBase
BLAST/BLAT server, the default maximum number of hits shown is 20, but this can be set to smaller values, greater val-
ues, or to show all hits.

WHERE TO GET THE SOFTWARE:

There are two somewhat different versions of the BLAST search software. A publicly available, and reasonably compi-
lable, open-source version is available from the NCBI.

ftp://fftp.ncbi.nlm.nih.gov/blast

The version used in WormBase, however, is a closed-source version provided from Washington University under a free
academic license.

http://blast.wustl.edu

The latter version has been chosen for use in WormBase because it is thought to be superior to NCBI BLAST.
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Batch information retrieval is

very convenient for presentation
of different types of data in the
form of a table. There are two
ways to do this. First, one can
use a set of prefabricated que-
ries. Alternatively, one can cre-

ate one’s own queries.

Batch Downloads

WormEase
Release
Waa7

Batch Downloads / Gene Summaries

The list of prefabricated queries allows one to download large data sets. For example, all genes of a certain group can be
retrieved. To select them go to the Prefab Query pull down menu. There you can retrieve all partially confirmed genes, all
confirmed genes, all genes with CGC names, all C. briggsae genes, all pseudogenes, all RNA genes, all genetically de-
fined genes, and all genetically defined genes that have been cloned. You can also retrieve all spliced, unspliced, or
translated sequences in your gene set. This option is also listed under the prefabricated query pull down menu.

Genes or Loci

Prefah Queries

E Listall confirmed qenes

=i

submit Prefab uery L3

If you are interested in more information
about a particular gene set, you can cre-
ate your own queries. As an example

let's retrieve the data about three genes
glp-1, pab-1 and fog-1. Select one sub- m
field from each of the following fields: i
Wormbase IDs, Database IDs, Gene
Info, Protein, Phene, and Sequence.

The output with these parameters fits on one screen when
in HTML format. You can vary the types of data retrieved

according to your needs.

*Please note that when multiple transcripts for a gene are
available, one has to specify them explicitly (for example,
Y54E10A.4a and Y54E10A.4b, NOT Y54E10A.4). Alterna-
tively, one can use "*" (Y54E10A.4%).

i

Genes or Loci

Prefab Queries

Wormbase IDs

Gene Info

Phene

| List all partiall confirmed genes =i

Build Your Own

[+ Locus

[~ other Locus Names
[ Gene

!_Wurmpep e}

[~ spliced Length

[ Unspliced Length

[+ Genetic Map Pasition
rPhysica\ tap Fosition
rExpression Data

[~ Phenatype

I Mumber OF &lleles

7 Ruai

Database IDs

Protein

Sequence

submit prefeb query |

[ wormPD

[~ GenPep

[~ swissProt

[~ EuGenes

[* GenBank

[ Intranerator

[ Remarks

[ Brief Identific ation
[ Protein Length

[ Prominent Motits

" Protein
[ spliced
™ Unspliced

& HTRL

© Plain Text
7

Format

Wormbase

‘INPUT D>

Database |

1Ds

Gene Info

Protein

Phene

Sequence

Locus

GenBank

Genetic Mé\p
Position

Protein
Length

RNAI

Protein

aip-1 - glp-1

II:0.133316

1235

® Stp
* Emb

WP CEQOZ3T
MRVLLILLAFFAPIASOLMGGECGRE! CYNGEL IETTWCRCER

GEGGAF CERECOLDCERGEKCIYDWYGENPTCICODCEDETPETERTORG
CEEG¥GGPDCKTPLF SGVNPCOSOP CHNGL CYPFYGGFOC ICNNGYGGSY
CEEG IDHCAQNECAEGSTCYNSVYNYYCDCP IGKSGRYCERTE CALMGNT,
CHHGRCIPNROEDKNFRCVCD SGYEGEF CNEDKNECL IEETCVNNSTCEN
LHGDFTCTCEPGTAGKY CEEATDMCEDYVCONDGYCAHDSNOMPICYCEQ
BFTGORCETECESGF GGTHCDLELY RENGTCYNDGRCTINGFCVOE
PDYIGORCE INREDFKFPDIOSCRYNE CVNNATC IDLENSGYSCHCPLGE
(FGLNCEQHLLCTPTICANGGTCEGVNGY IRCHCPNGE SGDYCEIRDRALG
SRHP CENGGVCENTGYCECOVGYTGPTCEEVLY IERSKETVIROLCE QR

CMOLASNGICNPECNLEECNFDGGDCSGGORPE SKCOVPARCADOFANGY
CHOECNNEECLYDGLOCQSELFRCPAHIRKHC IERRGDGYCNLECSFIGC,
GFDGEDCHNGTEATILSDIRTKV] IDP IEF QATGGETLMO I SANLRATVE
IORDEL GPLVFRYDGEHEMERVEMNS SKLEDOF VL SHHVRRYRQAVVTRT
VLYLEVEEICEPEFCRF STA(SVVDL TAAGLVESDGRMSLGLP ITEAMVA
VPERNEIDEGWSRSQVILFACIAFLAF GTVVAGY IAKNGPERSREREMVN
ATVIMEPME STNEKGRRN) SHHSS Q0 SLLONS AV YHPNTKRHC SOVSTGY
NGEQ¥SQIVPQTLANGYPGDVNELNFDF QSETFAPADLPADE IPLHVQAA
GPDAITAPITNESVHOVDSK HWL ‘RGEPEDVITTEAIRCLE
|AGADVNARDCDENTALML AVRAHRVRL SVVLLEE GANP TIFNNSERSALH
EAVVNEDLRILRHLLTDFRLLKE IDELDENGHTALML VAREL GKHQVENR.
ELLLSKBAKLDFD! F.3RTALHYAARMHDNEEMY IMLVRRSSN|

KDKQDEDGRTP IMLAAKE GCEKTVQ VLALNDASL GIVD SMOMTRANVAEA
SVHHEL AAFLROVANERHRND IMROO TVE S GHGAKSGROTVENTKRAGSR,

TP PSPHY VP TSPEYHF

WHEMAPPVHAMVYTTPPE QMNGSETE

pab-1 |pab-1

ALO3ZE3T

n/a

it 6

® Gro
® Stp

3WP: CE20412

MEMNVAAPAARVAGAARP (P GANO TGS STTMASL YWGDLHPDVNES ILFE
KFSAAGPYL S TRVCRONATRLSLGYATVNF (P ADAERAMITMNFEALHR
KPME IMWSOROPAMRRSGAGNIF TKNLIKVIDNKS TYDTF SLFBNILSCE
VATDEDGFSKGYEFVHFETEEAR(NAT OKVNGMLLAGKKVFVGEFOPRAQ
RMRELGETAKQF' ETLEKLFAKF GNITSCEVMIVECK |

SKGF GF VAR ANPEEAETAVOALHD STIEGTOLKLHVCRAQEESERHAELE,
[FEHE QHFAERM QK YQGVNL YWKNLDETVDDD GLER OFESY GNI TSAKVIT
DE GFVCFEKPEEATSAVTE PLYVAIAJRKEDRR,

0LASJ¥MORLASHEMHGNYP GAANYNPTOP GPGYTVANPMOOORNFAGGN,
MVEP GGRWGMONOYPYONOVMMA(GP V¥ ONRMGRPNONGGPRGPPON,
MAvanReYENIRPPETOMRAYONN or oe
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Marker/Strain Search

This page is designed to assist in the m 7 Genome | Blast 7 Blat ; Genati
selection of SNPs and visible genetic - _ :

markers for mapping experiments. The | wormBase
search results will yield a list of loci and | Release

) wsg7
details on how to score the mutant
phenotype.

SNP, Visible Marker, And Strain Search

This page is designed to assist in the selection of SNPS and visible genetic markers for mappmg expenments Frovided with

aonotio intarual ituill dicslao sl disiklo sorkore snd ShiDe wsithin that istaral pruine th (Nl=]

As an example we will search for genetic and T

physical loci around the pab-1 locus. We will - W [
search for all loci, Snip-SNPs and predicted L pusmunﬂa"dmm' ‘w 5 _
and confirmed SNPs. Other features can be kit Oned Onlygh® All Loci
added as well (ease of scoring, mating effi- SHPs " Snip-SHPs T SMPs & pll
ciency, whether to exclude lethals, and the " verified © Wedicted @ all

availability of the strains).
Ease Of Scoring
I Exclude loci with no Ease of Scoring data’?

: =i
HMating Efficiency

I Exclude loci with no mating efficiency data?
Exclude Lethals? [ ves

Strains " CGC Strains Only @ &1 Strains
Rese’rl

The information about resulting loci can
be retrieved by clicking on the corre- Displaying interval 1:4.47 to 1:14.77 , centered on pab-1 (4.62)
sponding link. For example, by clicking on

8 markers within this interval match your criteria.
snp_Y106G6H.1 we can see the exact

nucleotide change in this polymorphism, e S S S S S S
probability that the polymorphism exists, o R B DB OB R D o8 B R D o8 BE R R8BSR RIS
etc Central Locus

Genetic loci {cloned in red}
fog—S ndpy—24

SHPs {verified in red}
§np_F45H11.1 =hp_{10666H .1

snp_tr1oG BH.2

LI=}

To refrieve additional information for any locus or loci, select the checkbox to the left of the locus of interest.

........... . g
] e Scoring f ] :
Hame {Position: Type Mating Alleles Strains Phenotype
| Efficiency
Recenter this view on CO3C11.2
[C.elegansll] g4B9 : K
JK1403 animals transformed into
fog-3(gd 700/unc-13(e1031)  females, XO animals
lin-11{n566) | (Available at  :somatically male, make
fog-3 ¢ cloned ES: 3 CGIC) oocytes in germ line.
I coaciz 448251 ftant MEinia M0 Jke7et g4B3/DF similar, No daminant
E Lol finSAAV e 29/a1 072 nhanntunas E facult i}

The resulting map can also be re-centered. This allows "one-click" search of the region neighboring the original search
region.

| | [ I 1 I [[EEU= T ST U Tuup:

——

redicted ; :
[~ ||snp_FzaH2.1 |4.?4 ENP nsa. ot M Detection: sequencing
#
| Recenter this view on snp_F25H21

Rt o I
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Click on "Recenter this view on
snp_F45H11.1" for example, and
compare the new map display
with the old one shown above:

Genetic Map (o)
SR TEEEE
Central Locus

R
1
e
E-S

1
R
E-.

e
1
e
1
t
E-N

£t
1
E-e

e
£t

Genetic loci {cloned in red)
gpy—Zq Eed—iZ E:he—:LS
E:up—Z _lin—:L:L

S5NPs (verified in red}
shp_106GEH . 2 §np_F25H2.1 EkPlO?S ?np_BO5
shp_Y106GEH .1 §np_T22F‘|3 Hik

To rettieve additional information far any locus of loci, select the checkhox to the left of the locus of interast.

Genetic Map

The Genetic Map is a very
useful resource for forward
genetic mapping. The swchwe [
WormBase Genetic Map for

inherited its look from | i Gene =
ACeDB, however because
of internet interface, many
features have been
changed.

More Searches

Tree Display AML Scherna Aredh Image

Graphic display of: |

@mmusnme Name:|l = changei >

OVERVIEW OF DISPLAY

. I |Views‘“| |NhUlE‘ \Zuum in| |ZUDm ou | |Gma da a.“\ \Hi hligh ‘.‘|
The Genetic Map can be SR 5
accessed in two ways: —— ¢ WITFTEEERRTREERREEARLE [oere
either from the Genetic . 3 g ]
Map link of the Main ii ] sEEe
1 let-110 let-109 let-108 let-107
Menu located at the top of seh-17 1 Let-106 let-105 let-612 let-104
—H-1.,0 let let let unc-57 |
every WormBase page, or i 1 Ler=508 s
from the Submenu lo- [ 1 e
cated on each of the ]
F Mgl zig-7 let-376 let-G02
Gene Summary pages. % U 2% ] we3E |
. . _ Tt let-R27 let-114d let-625
When the Genetic Map is | | | g Hoenfl paf-1 3705 embof a5 let-gos let-624 let-619
accessed via the Main |, ] IR I e T s
Menu link, a whole- d r I ey Lo o b e o Tes-g55 el 835
chromosome graphic dis- |~ b R 120 S0 IUn der der con latsan Lee
. . unc-| B Ll i let G let spe- let
play is first generated of . Illi*"m" Foeus 0 Jorletoletoppelet 13 g
chromosome I. Toviewa |™™ 1 et dpy let let Jet 1o¢ 1et-648 let
different chromosome ] ) LY =u v B Lot Lot Lot Gidcly poy 1B
- J I P 1 Tet Let-378 .
change the value in the | e ] Let-531 Jot-579 uncd0 mab-2
5 ] 78
pull down menu to the | Ernet elhs | stprad” T, che-1d let-532 Lin-3s
. ERa=a BOr"e o O e let-51d = =
right of Chromosome I I I g men oeh ) eumg ron B air-2 avr-14
Name and click the I L % ceh-2 ] Let=813 let-119 let-116 yps-3d
Change button. b ] unc-94
The viewable part of the Il b i q0 R ey D Lot387 leb-380
chromosome with respect I 5 Gt ] 167608 1et5L0 ogo-05.1
H e T . let-80d4 1et-302 1.t 200 meio
fco _the_ whole chromosome | ... B2 51 ] e RN - 2
is indicated by the green | Er Lbe—e™] $ME°5 1et-605 une-37 unc-87 et cus-1

bar that overlays a black
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vertical bar. On the left are loci commonly used for mapping that have been clearly ordered relative to one another. To
the right, the black bars represent rearrangements and the gray bars identify and depict the extent of deficiencies and du-
plications in the region. The yellow bar represents the physical map (Contigs column), and next to it, genes that are or-
dered on the physical map. Inconsistencies between the physical and genetic maps are indicated by red marks next to
the yellow bar. Loci that have been ordered on the genetic map are indicated on the right-most side of the window. Of
these, cloned loci are highlighted in yellow.

MAP CONTROL

The graphical view of any individual chromosome can be changed in two ways: either by clicking the Shrink, Magnify, Up,
or Down navigation links located under Map Control. Alternatively, it is possible to specify a chromosomal region of any
size by entering numerical map co-

ordinates. More detailed information
about all of the loci, including defi-

ciencies and duplications, can be a Up
retrieved by clicking on their names.
For example, the end points of defi- @% shrink. WHOLE Magnity |Show region between: 535 and [5.33 l:hangel
ciencies and duplications and ge-
netic map data can be accessed by @ Down

kap Control

clicking on any of the mapped loci.

ACEDB MAP IMAGE SUBMENU

The map controls described above replace the menu links located inside of the map used originally for AceDB. These
links are shown below:

I |‘u’iE-ws”+ |th|:|le| |Z|:u:|m ir'|| |Z|:u:|m u:uut| |Gmap data, .. |Highlj.ght+++

The other functions, Gmap data... : : 7
and Highlight also do not ?unction Graphlc dISplay of: vab-10
from this particular page.
Mame fvib- 10 Class |Lows ihafil
When the Genetic Map link is ac-
cessed from the submenu located I [Views...] [Whole] [Zoom in] [Zoom out] Imfa data...| [Highlight,..]
on the top of each of the Gene Sum- TR e
mary pages, a chromosome mapis |~ il N oelis mel=o ced™12 ghest3 Lineid
displayed centered upon the gene _ selg [] il ARi=
from which the map was accessed. | "~ ifef B k7, ] e
For example, by clicking on the Ge- A vet-2 1 mgPd3 REER
netic Map submenu link from the s ]
vab-10 page, vab-10 is highlighted i mad=2 emb-10
in cyan and centered in the display. ]
The viewable region cannot be al- 6
tered from this page because there . ZHEERi g
are no map controls. However, by ] sipin
clicking on the Gmap data, one can ins-36 ] e
view a graphical representation of pes-2 1
the results obtained from genetic une-11 s ol
mapping experiments. Rectangles o nar=z2 ]
indicate other markers used, and e / 1
vertical lines indicate confidence in- | =® U dus-1 ] —
formation. Horizontal lines indicate | """ P g o a0
where there are recombinants. The Il TCCEDL 1
other AceDB menu buttons do not -
work in this window. .
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OTHER WAYS TO ACCESS THE GENETIC MAP

From a Gene Summary page, there are at least 3 submenu options provided to access the Genetic Map: "Locus Sum-
mary", "Genetic Map" and "Acedb Image".

Gierie SUrmzry < Locus Surnrnary, Mearby Geres Biklicgragby Tree Display  AML Schema Aredh Image

Graphic display of: vab-10

When the Genetic Map is accessed from a Gene Summary Page, it is a graphic display of a gene, so the submenu is the
same as Gene Summary Page:

Gene Surnmary Locus Summary Genetic Map Mearhy Genes Eikliography Tree Display HAL Schema Acedh Image

Graphic display of: vab-10

Name |vab- 10 Class |Locus Change I

I [Wiews...]| [Whole] [Zoom in] [Zoom out] Gmap data,..| [Highlight,..|

When the Genetic Map is accessed from the Main Menu, it is a graphic display of a chromosome, and the submenu is
different from the Gene Summary Page:

Tree Display AWML Schema Acedb Image

Graphic display of: |
Chromosome Mame:[T =] Chenae |

| Nap Contral |

The default map display is "Acedb Image". Although the appearance is very similar to that people used to see in ACeDB,
one very important thing is that users can no longer use the mouse to move or zoom the green bar on chromosomes. In-
stead, the "Map Control" now serves this purpose.
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Advanced Search Tools

There are quite a few advanced search tools in WormBase. The "More Searches" button will bring you to an index page
for all search tools available in WormBase. Besides those already listed as basic search tools, you will find:

1. Advanced Search
. ePCR
. Gene Ontology
. Cell Search

2

3

4

5. Neuron Search

6. Expression Search
7. Expr_profile Search
8. RNAI Search
9. Interval Search

10. Genome Dumper

Advanced Search

This menu includes three kinds of search tools for advanced users to browse in WormBase for more specific results.

CLASS BROWSER

The top search panel is the Class Browser

Class Browser. It looks similar

to Quick Sear_Ch or Basic . @ This search provides name-based access to all the Acedh classes.
search, but with a longer list @ Enter a search pattern and select the type of object you're looking for.

of classes to choose from.
You can do everything you do
in Basic search using the Search paftern (optional): |23t in class | Locus | _ Search ACeDE
Class Browser. The advan-
tage of the Class Browser is

Wormbase Class Browser

that there are more classes to 19 ohjects satisfying the query
select from, and you can view
the whole list of each class, 0 10
not only Cell, Clone and L 2l aatki
Strain, but also those that < A E eatle
cannot be selected in Basic 2 e Tarla
4 eat-4 eat-14
Searches, such as Allele, : it e
Expr_pattern, Gene_class, 6 EStE —
Lineage, etc. There are also 7 oak7 eab17
classes in the Class Browser | g eatg cat-16
about the data structure of 9 gat-9 pat-20
WormBase, such as "Model". | 10 eat-10
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WORMBASE QUERY LANGUAGE SEARCH

The middle search panel is for
WORMBASE QUERY LANGUAGE
SEARCH, also called
old_ACE_query search, which re-
quires writing queries using Ace
Query Language(AQL). There are
some examples given above the
search box.

For more background instruction:
http://stein.cshl.org/AcePerl/.

To learn how to write queries:

Wormbase Query Language Search

® This search uses the old-style Ace Guery Language.
® Type in a search term using the Ace guery language. Separate multiple statements with semicolons.
@ Examples:
® find author COUNT Paper =100
® find Author |5 "Garyin™ ; =Laboratory; =Staff
® [Documentation and more examples

Wormbase Query Language Search

|ﬂnd Author COUNT Paper = 100

Cluery &CeDB |

45 ohjects satisfying the query find Author COUNT Paper = 100

0 10 20 30 40

1 ambros VR Fire & Johnson TE Priess JR Thomas JH
http;//www_acedb_org/Cornell/ 2 anderson P Greerwald |5 Kemphues KJ Rand JB Ward 5
#query 3 avery L Hall OH Kenyon CJ Riddle DL ‘Waterston RH

4 Baillie DL Han M Kim 5K Rose ahd White JG

3 Bargmann Cl Hedgecock EM Kimble JE Ruwkun GB Wood WE

6 Blumenthal TE Hengartner MO kramer Jhd Schierenhery E

¥ Chalfie M Herman Rk tello CC Siddigui 35

8 Culofti JG Hirsh Dl teyer B Sternberg PYW

9  Driscoll ks Hodgkin Ja kdoerman DG Strome 5

10 Emmons 5'W Horvitz HR Plasterk RH& Sulstan JE

AQL SEARCH

This bottom panel is similar to the WormBase Query Language Search, however, it uses a new AQL syntax. If you are
interested in learning about this query, there is a very good help page linked to WormBase:

http://www.acedb.org/Software/whelp/AQL/examples_worm.shtml

The following is an example with results:

AQL Search

select 1, pos from 1 in class Locus,

map in l->Map where map = "IV",

pos in map[Position] where pos > 5.0 and
os ¢ 10.0

Cluery ACeDB & UL

autput € Text output

B rows returned

[ Locus |

float

[unc-30 |[7.8B322

[ 22 [E anasa
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ePCR

The ePCR search page serves two functions: (1). Find coordinates in the genome that can theoretically produce a PCR
product given a pair of primer sequences, and (2). Find the smallest encompassing genomic object (explained below)
and intersecting genes given a genomic position.

Function (A)

Search Type I:

Step 1: The user provides a list of
assays, each row with 4 columns:
assay_name, sequencel, se-
guencez, pre-
dicted_product_length. The col-
umns should be separated by one
or more blank space. You may not
know the product length a priori.
Just give a generic number, say
2000, and set the tolerance liber-
ally in Step3 and/or adjust after
some trials.

Step 2: After pasting the list in the
Text box, select "This is a <>List
of primer pairs".

e-PCR Search

Right 0ligo

TITGAALCTGATATAGAGGGGCA
AGCACTTTCAGCTTGATGARATC
TITGCCARTTTGCATTTITATTTT

Hame

assay 1
assay 2
assay_ 3

Left 0ligo

COATARACARTCARCGGCATAAT
ABGGTTATTTATGCGGTGGALAT
AGATTGCAACGATARCGCAGATS

Length
1188
2101
1603

This is@ « List of primer pairsd© List of assay names ¢ List of positions
Allow produc rence of: 50 bp  Allow oligo mismatches of: F1. =] bp

Results in: ¢ Text-only format & HTML with hyperlinks Run e-PCR |

Step 3: Enter in base-pairs how much the product size can be tolerated to differ from that specified in column 4, in "Allow

product length difference of: bp"

. The user may tune this parameter according to trial results.

Step 4: Choose the number (0-4) in nucleotides of primer sequence mismatch that can be tolerated with "Allow oligo

mismatches of: bp".

Step 5: Choose the format of the results; HTML is recommended for most users.

Step 6: Click on "Run e-PCR".

Search Type Il

Step 1: The user provides a list
of assay names (in single column
format), that already exist in
WormBase and can be searched
as "Primer Pair".

Step 2: Select "This is a <>List
of assay names".

Step 3-6: Same as in Search
Type I.

e-PCR Search

v BAANIE1T
v _BAA1T445
v BAASTOAL
v AAATENST
v ARAZANTIZ
v_AAANIE4d

This is a ¢ List of primer paireq-: List of assay namea' List of positions
Allow product length difference of: |50 bp ow oligo mismatches of: |D =l bp

Results in: ¢ Textonly format & HTML with hyperlinks Run e-PCR |
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Function (B)

Search Type llI:

e-PCR Search

. : Mame Position
Step 1: The User provides a2 | |_C 00 4 174339011 4338292
column list of Names and PosSi- | |assay 2 I¥:12083228. 12091923

tions (a pair of chromosomal
positions).

Step 2: Click on "This is a
<>List of positions".

Step 3-6: Same as in Search

Type I.
This is a  List of primer pairs ¢ List of assay name(E List of paositions ?
Allow product length difference of: 50 bp  Allow oligo mism 10 =l bp
Results in: ¢ Textonly format & HTML with hyperlinks Run e-PCR |
Result Page
The result is a list of 7 columns.
Column 1: Assay, e-PCR Resulis
assay name. e s Exons
Assay Chromosomal Pos Genbank Pos Cos"p‘"d”'mk CGenesd CExonsd in
Column 2: Chromo- 2 S overed esone
somal Pos, the I 749907: BO491:
chiomosome: begin- | 3559 11338108.,113397 10 10874. 12476 1087412476 D000 1o LAk 4
; ; W T BOO24:
cleotide coordinates | zssay 2 BEQO244 12545 5
for the predicted 10298392..10301582 10236..12426 10236..12426
'PCR' product. For o ZBB108; TOSA1D:
each assay, there | o1 10818180..10819367 15382.1657 15302.1657g 10" 102 128456 6
may be more than Search Again |
one product.

Column 3: Genbank Pos, the GenBank accession number for the smallest enclosing genomic sequence object and the
corresponding nucleotide coordinates for the PCR product. The GenBank accession may not precisely correspond to the
insert of a physical clone in that object. Click on the hyper link for details at NCBI.

Column 4: Cosmid/Link Pos, the smallest enclosing cosmid or sequence link object and the corresponding nucleotide
coordinates for the PCR product in that object. Again, these may not precisely correspond to the insert of a physical
clone.

Column 5: Genes Covered, (predicted) gene that intersects with the PCR product. There can be more than one gene per
PCR product.

Column 6: Exons Covered, those exons in the gene that intersect with the PCR product.
Column 7: Exons in Gene, the total number of exons in the gene that intersects with the PCR product.

More information on the e-PCR procedure can be found in: Schuler GD. Sequence mapping by electronic PCR. Genome
Res 1997 May;7(5):541-50.
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Gene Ontology Search

Gene Ontology (GO) is a controlled vocabulary aimed at capturing three different aspects of a gene product in a living
organism: its biological process or processes (essentially, the reason why a given gene product benefits the organism
whose genome encodes them); its biochemical function or functions (i.e., what the gene products do at a basic biochemi-
cal level); and its cellular location or locations (i.e., where in a cell the gene product will normally be).

Gene Ontology is extensively documented at the official Web page of the GO Consortium: http://www.geneontology.org
and has also been described in the following papers:

Ashburner et al. (2000). Gene ontology: tool for the unification of biology. Nat. Genet. vol. 25, pp. 25-29.

The Gene Ontology Consortium (2001). Creating the gene ontology resource: design and implementation. Genome Res.
vol 11, pp. 1425-1433.

At the moment, the Gene Ontology search page for Wormbase allows the following search:

@® 1. Pick aterm for a biological process, biochemical function, or cellular localization that is of interest. Enter the
term as text in the "Search text or GO accession number:" window.

@® 2. Press "Search" button to run a search.

@® 3. The result will display GO terms, and clicking on them will link to the summary reports.

@® An Example Search:

Searching for 'chitinase’ returns two objects: the term names 'chitinase’ and ‘endochitinase’ along with the corresponding
seven digit GO ID within parentheses.

ngy and
Enome of

A Gene

Gene Ontology Search Search for the GO term 'chitinase’

The Gene Ontology is a controlled vocabulary for @ene function, location and role. WormBase uses it to clagsify genes and proteins. Type in
same text, such as transport protein or a GO acceglion number, such as GO:0003776 . Browse the ontalogy fram tap down by searching far
Gene ontology

arch text or GO accession number: [<hitinase seth

£ objects contain the keywords "chitinase"
Term name O 1D

Clicking on 'chitinase’ links to the summary report page for 'chitinase'.

The summary page for the GO term 'chitinase’ displays the definition for this term and the position of this term in the di-
rected acylic graph (DAG) format so that the entire ontology structure showing the parent and children terms for
‘chitinase' are displayed. Each term in this structure can be clicked on to access its summary report.
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GO Term Tree Display AL Schema Acedb Image

Summary for GO Term chitinase (G0O:0004568)

The Gene Ontalogy is a controlled vocahbulary for gene function, location and role. WormBase uses it to classify genes and proteing.
Type in some text, such as transport protein or a GO accession number, such as GO:0003776 . Browse the ontology from top down by
searching for Gene ontology .

Search text or GO accession number: |0:0004 562 Search M
] Definition

chitinase
@n teaction: random hydrolysis of M-acetyl-beta-C-glucosaminide 1 4-heta-linkages in chitin and chifnr:imddn::>

DAG format showing par
olagy (GO:0003673) #12466

® [c] molecular_function (GCO:0005674) #114931
@ [] enzyme (GO:0003524) #4622
® [] hydrolase (GO:0016787) #1955
#® [i] hydrolase, acting on glycosyl bonds (G0:0016738) #1335
@ [i] hydrolase, hydrolyzing O-glycosyl compounds (GO:0004553) #126
@ [i| chitinase (GC:0004568) #6
& [i] endochitinase (GO:000G543) #3

ild terms for 'chitinase’

fod = component, fif = instance

Below this, is displayed a list of all the Sequence and Motif objects in WormBase associated with the GO term 'chitinase'.
Click on them to access the specific sequence and motif reports.

The following WormEBase object(s) refer to this tenm

— 3equence
Sequence associations COGBE.4 chitinase

YE0D48.3

TzBFZ.1 chitinase

TO5H4.7 chitinase

R10D12.15 chitinase
= Molif
Motif associations INTERFPRO:IPRODDTER Glycoside hydrolase, family 13

Cell Search

One of the much-cited advantages of C. elegans is that its cellular lineage and neuronal wiring are exactly known. Worm-
Base provides several ways to search for specific cells, lineage elements, or neuronal connections.

PEDIGREE BROWSER: CELL ColkpeAL | i coi |
Lineage: | - =l Show Lineage |
. . . . . . . Cell Group: |- =l Show Group |
Typlng a g|Ven Ce” |nt0 thls WIndOW’ and then elther typlng Click on the right button to visit the neuron page {under G0 1o Meuron Pa I
n " H H n " 1 i i _ |construction) ge
enter” or clicking on "Show Cell", will cause the specific line .
. . CHER O Yeliow symbols o opelt & coliapse levels. Glick ot cell name wor Clase Al
age leading from the fertilized egg (PO) to the cell to be ot SN | Cse b |

shown below (under 'Full lineage'). One can either search for

a cell that has been exactly determined, including which side |rui jineage
it is on (e.g., "AWAR") or for cell specified by type but not by
laterality (e.g., "AWA"). If one searches for a generic cell, the |, .
search will try to interpret this intelligently by showing and B 48
highlighting all pertinent cells in their lineages (e.g. lineages
to both AWAR and AWAL). See below for details of the 'Full
lineage' display.

Satect arows Ie open pedigree

= a1

= ABplpaa

[ AB plpasa

AB plpasp
[# AB plpaspa
e[ AR plpaspp
Bl AB ploaapne
1 ASHL
-CJ RIBL
AR plpazppp

e 3 B ninan
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PEDIGREE BROWSER: LINEAGE

A variety of predefined lineage types are provided
for both hermaphrodite and male development. As
with a generic cell, all the relevant cells will be

shown and highlighted in the 'Full lineage' display.

CE”:I
Lineage: | D Cell lineage =l
Cell Graup: |- =l

Click on the right button to visit the neuron page (under
construction)

Civcd o yafiow spnbois fo open & coliapse favels. Click on celf name 1or
RGN B ENoNT.

Showe Cell |
Show Lineage |
Show Group |

Go to Meuron Page

Close all |

PEDIGREE BROWSER: CELL GROUP

Full lineage

Select arows o open pedigree

C. elegans lineages are invariant, or
nearly so. The anatomy of the completed
animal is also highly invariant. But one
does not map onto the other in a simple-
minded way: many different components
of distinct lineages can coalesce to pro-
duce a single organ, tissue, or functional
group. WormBase allows users to scan

cen:[

Lineage: |-

Cell Group: | DA neurons

ik e pedow symbors Jo open & congpse reials. Gk on carf name &r
more i alion.

7
H

Click on the right button to visit the neuron page (under
construction)

Show Cell |
Show Lineage |
Show Graup |

Go to Neuron Page

Close All |

the developmental lineage for the pedi-
grees of many different predefined cell
groups (e.g., "amphid neurons"). Relevant
cells are shown and highlighted in 'Full
lineage'.

Full lineage

Sedect anoWs 1o open pedigree

-2 ABplppa

AR plppaa

-l AR plppag

----- = AB plppapa,

§ AB plppapaa
‘Bl AB plppapap

- B AR plppapp
-~ = ABplippp

----- =l AB plpppa

----- £l ABplpppaa

- ABplpppap

E nltnnn
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CLOSE ALL»>

Several different forms of searching

Cell:l Show Cell |
Lineage: | - | Show Lineage |

cause the 'Full lineage' display to ex- Cell Group: | D& neurans = Show Group |

pand into complicated forms. To

quickly and cleanly reduce the Full
lineage display back to its original,
compressed form, one can click on

Click on the right button to visit the neuron page (under
construction)

G0 to Meuron Page |

CHick oir peliow symbors fo opein & cofapse iovels. QoK on celf iraine 19 m
HRGRE SRIDTR AT, |

the "Close All" button. This is of most
use when one wants to keep the effects of a given search clearly distinct from those of a previous search.

Full lineage
Select STOWs o opent pedigres
= Fo
Ll ABp
----- =l AB.pl
[ ABpla

o AR plaag
L AB plap

- [ ABplp

-4 AB.pr

H EMS
Brb F E
i ee[H M3
g H P

<4FULL LINEAGE

This display begins by showing only the fertilized egg
(P0), but expands when a search is done for a given cell,
lineage, or group. It can also be expanded by directly
browsing (by clicking on a cell marked "+" to get a full
display of the cells descended from it).

Cells are given the name most likely to be intelligible to a
C. elegans investigator; where a common short name
exists for a terminally differentiated cell type (e.g.,
"SAAVL") that is used, instead of the full-lineage abbre-
viation (e.g., "ABplpaaaaap"). Where no such short
name exists, a full-lineage term is used (e.g., "Earaa").

NEURONAL LINEAGES»

This display is much like the 'Full lineages' display, ex-
cept that these lineages are given specifically for
postembryonic blast cells that generate ventral cord mo-
toneurons, ventral hypodermis, vulva, and the male pre-
anal ganglion. The lineages begin with blast cells P1
through P12. Due to an oddity in the current implementa-
tion, the 'Full lineages' stop with the lineage-names of

P1-P9 et al., while the 'Neuronal lineages' start with the short names of P1-P9 et al. This fea-
ture may be corrected in future releases of the WormBase site software.

Meuronal lineages

]

B
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E #H

F1
P2
Fa

| P4

Fd aap
FS
P&
F7

& Fap

Fa
SM3R

Y

Z1 pppasa

I N D IVl DUAL CEL L S (DESCRI B ED I N CEL L Cell Summary Pedlgree Browser Tree DIS[JlElyI HML Schema Acedh Image
REPORT)»
) Cell Report for: ASHL
Each individual cell is given a hypertext link; clicking on this
link will take one to t_he appropriate Cell Report. Each such e
report has the following features: an overview of the cell and e My
its role; what group of cells it belongs to; whether it is termi- - - R
nally differentiated or fated to undergo further division; the Saurce: The Mind of the Worm, John White

ancestry of the cell during development; and the expression
patterns of any genes that are known or believed to overlap

temporally and spatially with the cel

Type in a cell name, such as AS:

lin their activity. Where a ™" [ —

given cell type is a neuron, a diagram of its shape in the ® OVERVIEW

worm body (excerpted from White et al. [1986], Philos. Trans. Arnphid neuron, single cliated ending,
R. Soc. Lond. B Biol. Sci. vol. 314, pp. 1-340) is given. Fi- ﬁ;objgycgpﬂeﬂssifgifoﬁn ereogtegf into
nally, for each cell type, there is a graphical map of the imme- gaﬂg‘ion, mekes diverse syraptic
diate lineage that is given to the right of the text information, Connectians n;ring.neLrop)

and that itself is browsable.

e GROUP

AB.plpaappa

RIBL ASHL

Part of the amphid neurons cell group.

e FATE

Terminalb differantiatod
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Neuron Search

This search page is (we hope) designed to be largely self-explanatory. There are some points about this page that may

not be obvious, though:

"Selected a Class":

Not all classes are intuitively
reasonable. For instance,
'head neurons' only includes
four neurons and not (e.g.)
amphid neurons! The safest
rule to follow is that if a set
seems not to have the neu-
ron you want, you should
scan that set with no filter
(or with "*" as a filter) to see
if (for whatever reason) the
neuron is simply not consid-
ered a member of that
class.

"Set a Filter":

This allows a class of neu-
rons to be selected for only
those neurons with a certain
text string in their names.
The "*" formalism for 'zero
or more undefined charac-
ters' (from UNIX) is used;
for example, searching for
"BDU*" in the "neuron” class
will give BDUL and BDUR.
Another UNIX metacharac-
ter that is used is "?", to de-
note 'exactly one undefined
character, not zero or more
than one'.

"Submit a Search
Job":

Neuron Search

Step 1: Search for Neurons for Display (Or Click below to View all 302 Neurons)

View All Feurons (Warming! Big File) I or View all Meurons (Text file) Vlew a" neurons

Selected a Class from the

Heuroh Class ustwmsemi"”’“ =D Select cell group

|' 7 far any aone character, * for zero or
mare characters. Examples: "ad™, "ada?"

Find cell group

{Optional) Set a Filter

Submit a Search Job

Step 2: Add Neurons to the dispjay List

Select Heurons from the Li Neurons from this cell group displayed here

Select neurons from above
Add Selected Neurons to th

=- iew data at the
Field Belows | oiTerrreefesmatiokms

&—Selected neurons displayed here

11 ARWBL ADLL
Selected Neurons for Display r OF R BRI g

neurans in the text area (names of neurans
separated by spaces)

Step 3: Display Data for Selected Neurons

pcted Meurons

Display Data_fg o
Choose between summary and wiring data

For Summary Data, @ick
For Detailed Yiring a_ta,

Uiew Summary Data

Uiew viring Data |

For Summary Data, Select One or More Properties and Click Go Button

& NMum neurons by synapses: Mumber of neurons connected to this neuron through synaptic connections.
Select display fields
Display

View Result

Summary Data
Select all Fields

o

You need to click the "Find" button to start a search for neurons in a given class and with given filters.

You must click on one or more cells given in the list to specify which you will have displayed in detail. To get two or more
cells, you must (somewhat confusingly) hold down the "shift" key on your keyboard while clicking on the second or later
cells (otherwise, each time you click on a cell, all the previous cells you have marked by clicking on them will be un-

marked).

"Add Selected Neurons to the Field Below":

After you have selected one or more neurons in the "List", you can click on "Add Selected" to get these listed as neurons
to be displayed. Alternatively, you can click on "Add All" and get all the listed neurons tallied at once for later display.

"Selected Neurons for Display":
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If you have followed the procedures above,

you should have one or more neurons listed in all-capital text, separated by

individual spaces, in the empty field to the right of this step.

NOTE! One shortcut that is not mentioned but can be quite helpful: you can simply type in by hand one or more neurons
into the empty box next to "Selected Neurons...". If you know exactly what neuron you want, this can save considerable
clicking and so forth. It can also let you construct a list of neurons that fit your specifications rather than any list that
WormBase has precompiled (e.g., "all the neurons that express tax-2", a set that includes both amphid and non-amphid
sensory neurons, and is difficult to define by predefined sets but easy to type in). Also note that this is not forgiving of ty-
pographical errors or incomplete names: if you type "BDU", the WormBase server will not know that you mean "BDUL or

BDUR or both".

"Display Data for Selected Neu

rons":

This gives two different options. You can ask for "Summary Data" or "Wiring Data" by clicking on the correct button.

"For Summary Data, Select One or More Properties and Click Go Button":

This field appears after you click on the
"View Summary Data" button. It gives you
the choice of what fields of information you
would like to display. The default ("Select
All Fields") will show everything defined as
"Summary Data"; other choices are more
restricted. It is probably most useful to set
restricted choices when there are many
neurons to be compared.

Clicking on the "Go!" button will then
(finally) generate a table with the re-
guested data fields.

Search Result

Summary of selected neurons in C. elegans

& Mote: To see more details about each neuron, click on the name.
# Mum: serial number in alphabetical order.
# HMeuron: name of neurans.
#+ Brief I1D: brief identification statement
#+ Lineage_name: lineage of each neuran.
# HNum total connections: number of all connections far the neuran, including gap junctions and synapses.

# Time this table generated: Mon har 10 15:00:45 2003,
Neuron summary data result

® Reference: White e 2.(1986) (unless otherwise specified)

L Hum
: A = Hum neurons Hum neurons  Hum total
um Mame Brief ID Overview Group Lineage_name by synapses El;u!;uazg s el
amphid  Amphid neuron, probably amphid
T ADLL edron chemosensory neurgns CD-AlPRpRAad 28 = & i
> aFDL amphid  Amphid finger cell, neuron amphid AB.alpppapay 8 2 5 39

neuron  agsociated with amphid sheath

Amphid wing cell, neuran having
ciliated sheet-like sensory
endings closely associated with

neurons

amphid

amphid
B neurons

neuron

AB.alpppppap 16 3 1z 54

"For Detailed Wiring Data, Check Radio Buttons and Click Go Button":

This gives choices of connection type,
strength of evidence for connections, and
the specific animal from which connec-
tions were ascertained. Again, clicking
"Go!" generates the full data display.

. Experimental Animal

For Detailed Wiring Data, Check Radio Buttons and Click Go Button
# JSH and M2U: Mames of experimental £ edegars individuals described in White of 2/ (1986).

Yiring Data

Type of Connections Synaptic Input C Synaptic Output © Gap
Certainty of Evidence " Definitive Mot Definitive @ All
5H O MEL O Al

Display

Search Result

Number of All All connections between Selected Neurons and All 302 Neurons in All
individual of C. elegans
® Mote: To see more details about each neuron, click on the name.

® Time this table generated: Mon Mar 10 15:20:56 2003
#® Referencpdi al, 1366 (unless otherwise specified)

ADLL AFDL AWBL

Neuron wiring data result
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Expression Pattern Search

Given a cell, a Cell Group, or a Life Stage, you may wonder what kind of genes are expressed there. WormBase Expres-
sion Pattern Search provides you the tool to find this out.

SELECT SEARCH TERMS

First, we need to learn how to se- i
lect and remove terms. Select EXDFESSIOH Pattern Search
from Ce”’ Ce!l GrouP and/oll: Life Select one or more of the following cells, tissues and stages. Press A o Seasd Tamps when done. You may
Stage, and click the button "Add | edit the ACEDE query statement manually.
to search Terms". To select multi- )
ple terms from the same cate- Cell proun : Lie. St
gory, for example, if you want to 6B rells 2 all.stages =

" " " " AB lineage embryn
choose both "AB.a" and "P12 ADE postembryonic
from Cell, unless those terms are alimentary system L1 larva
next to each other (use Shiftkey | & | T - LE

. . alaaa all embryonic cells dauer larva
to select multiple terms in that AB.alaaaa all nahergic neurans
case), you will have to add them &E.alaaaal - all matar neurans d| L4 larva [=]
one by one using the "Add to
Search Terms" button. gﬂd 1o Search Term:28 |
CHANGE RELATIONSHIPS AMONG SEARCH TERMS
In the Query Editor, users can Query Editor
change the relationship among :

. expressed in = | AB.alaa [Cell Remove

terms. There are four kinds of e, i =l [cefl —I
relationships: AND, OR, AND 1@ wpressed in _~| all gabergic neurons [Cell_group] Remove |
NOT, OR NOT. |OH MOT expressed in ;| L3 larva [Life_stage] Remaove |
Once the relationship is fé;d(E};‘gg_ﬂzgggiﬂlmé{c]&;iﬁ;:?.alaa") BND (Cell group=="all gabergic neurons") OR
changed, the search engine -
will automatically start the
search and list results. Or, if Clear | @}
users do not want to change
the relationship, clicking the  |Fxpression Pattern Search Results
SEARCH" button will start the
search. 1171 matching pattem(s) found. Masdmum to display: [ 10 =]

Pattem Type Description Image Gene sequence Clone

Exprl  Aeporer gene Body wall muscle cells and vulval yes FOZ&39.3 UL#dF5
muscle cells of adult hermaphrodites.

Beta-galactosidase is nuclear
localized

Expr11 e Sitw Fost-embryonic expression. Mo ZEE37 .5
hybridization seen.

Exprig Agporter geme Embryonic expression consisting of  yes  pes-1 EMBL:CEPES1G TeGH11
three components. 1. & subset of cells EMBL:CEFES1BMR UL#24C7T
in the AB lineage, initially organized in ErBL:CEPES1 MR
twa clusters, from when the AB
lineane i dividing tn nive 32 colls

REMOVE SEARCH TERMSY

To remove a search term, click on the "Remove" button to the right of the particular search term. Clicking on it will bring

you new results.

| &ND expressed in

~| all gabergic neurons [Cell_group]
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WRITE QUERY DIRECTLY

The text box at the bottom of Query Editor shows the Ace Query Language (AQL) the search engine created according to
the terms and relationships users selected. Users can also directly write a query in the text box. Please check WormBase
Advanced Search for instructions on how to use AQL. Or, go to http://www.acedb.org/Software/whelp/AQL/.

find Expr pattern

(Cell=="AE. alaa") AND (Cell group=="all gabergic neurons") AND
iLife stage=="L3 larva")

Expr_profile Search

Expression Profile is a type of gene clustering analysis based on many sets of independent and sometimes unrelated mi-
croarray data (Kim et al. Science, 293: 2087-2092. 2001). It is expressed in a topographical form.

To find the location of a gene in the profile, type, for example, Gene name: lin-41. (predicted gene name such as ZK512.7

is also okay).

If the gene is found, a
profile image is shown,
with the gene's location
marked by a blue circle.
In the case of lin-41, the
circle is in 'Mountain 5', a
concentration of genes
(red dots). The proxy for
lin-41 in the microarray
analysis is a PCR Prod-
uct: sjj_C12C8.3. You
can click on the link and
get detailed information.

Clicking on "Mountain™: 5
brings you to an external
link at Science magazine
web site where more in-
formation about this and
other mountains can be
found.

Locus Report for: lin-41
GENE hame: ilin—n

This is a summary of the gene expression map analysis performed by Kim of & Science, 293; 2087-2092, 2001

PCR Product: sji_C12cas
Genoimic Position: 19344 261,93453597
"Mountain”; il

Expression topology coordinates: (-47.1085 -66.08)

Expression space search
Find all genes whose expression topology coordinates are within a certain radius of this profile {a smaller radius is cloger in expression

spaci l I -- iidii will take longer to search. -

At the bottom of the page, you can search for genes in the neighborhood (vis-a-vis Expression Profile) by specifying your

own stringency (Radius).

Exzpression space search

Find all genes whose expression topology coordinates are within a certain radius of this profile (a smaller radius is closer in expression
space.) Larger radii will take longer to search.
Searchl

Radius:[2 =i

MOTE: some primer pairs used in these experiments are not currently in WormBase, and others no longer overlap a confirmed or predicted
gene. These issues are being resolved by hand.

Expression Profile Primer Pair Gene .Muuntain cuur;(inate cuur;;nate
Faa010.3:5ep2001 Fi_Fas010.3 Faa010.3 (Esterase) 5 -47. 1266 |-84.419
CEEG1.3:5ep2001 5ji_CE8G1.3 C28G1.3 (GTP-hinding protein and b pratein) 5 -47.4595 | |-04.302
BO361.6:Sepz001 3{j_BO361 .6 BO361.6 3 -47.8171||-84.287
YETDEC_363.A:5ep20M ||sjj_¥67DEC_3683.a |YETDECH 5 -47 6356 |-04.2461
FEaF10.1:5epz001 sji_FaaF10.1 FaaF10.1 3 -47.3195  ||-84.4872
lreseanssnn [primer pair | |- [asaman |lsrs
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RNAI Search
OVERVIEW: RNAiI PHENOTYPE SEARCH

The ability to inactivate C. elegans genes by RNAI has allowed mass screens for diverse phenotypes, induced by mass
RNAi-knockout of most of the genes on a chromosome or in a preselected set of functionally interesting clones. Such
data is potentially of great value, but is difficult to decipher without automated searches for those RNAI results with par-
ticular characteristics. The RNAi Phenotype Search page is meant to allow such searches. It searches data that include
both large-scale RNAi experiments and small-scale RNAi experiments, both of which are curated by WormBase staff as
soon as possible after publication.

It is important to note that while mass RNAI screens are highly valuable, the results are -- necessarily -- frequently incom-
plete, and sometimes just wrong. This is unavoidable given that RNAi does not act with equal efficacy on all tissues or
developmental stages in C. elegans, and that a mass RNAI screen can only be done on a predetermined set of well-
defined phenotypes. It is thus entirely possible that an RNAI result of 'wild-type' ("WT") is misleading because the gene
inactivated by RNAI acts in a tissue insusceptible to RNAI, or because there was a perfectly valid phenotype that was too
subtle, specialized, or original to be seen in a mass screen. As always in science, there is no easy substitute for empiri-
cally checking the reproducibility of data oneself.

SEARCH OPTIONS
Searches of WormBase RNAI phenotypes have several different options:
® Maternal phenotype:

One of the most common RNAI phenotypes in mass screens is maternal sterility. If one is looking for genes with early
roles in gametogenesis, it is reasonable to look for partially or completely sterile RNAIi phenotypes. Conversely, to select
for genes that are specific to a later stage of the life cycle, one can try screening for genes lacking such a phenotype.
Sterile RNAI phenotypes are expected to identify those genes where a substantial amount of gene activity is maternal in
addition to (or rather than) zygotic.

® Embryonic phenotype:

Another very common RNAI phenotype in mass screens is embryonic lethality. This phenotype is expected to arise with-
out maternal sterility where an inactivated gene is zygotically active in early development. If one is interested in genes
that are primarily active in postembryonic life, it would be reasonable to search for genes that are neither maternally ster-
ile nor embryonically lethal.

® General postembryonic phenotypes:

A great many postembryonic phenotypes are imaginable (several hundred have been assigned gene class abbreviations
as of mid 2003). However, it can sometimes be useful to combine postembryonic phenotypes into broad groups. The cur-
rent groups used by WormBase are defects in growth, morphology, movement, or reproduction. In general, genes affect-
ing metabolic control or efficiency might be expected to affect growth, those affecting development to affect morphology
or reproduction, and those affecting nerve or muscles to affect movement.

® Specific postembryonic phenotypes:

These are listed individually, and should be reasonably self-explanatory. They are meant to be identical in character to
the phenotypes that would be used for a classical genetic screen; if an animal is made hyperactive by RNAI of a given
gene, that Hya phenotype should be equivalent to what would be scored as Hya if mutagenesis had been done through
ethylmethane sulfonate (EMS) or through transposon mobilization.

® Combined traits:

It is possible to search for RNAI results that combine two or more characteristics. For instance, one can search for genes
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that are both Sterile and Uncoordinated when treated with RNAI; in this instance, the syndrome of joint Vul and Unc is a
symptom of genes that may control postembryonic cell division, since normal proliferation of postembryonic tissues is re-
quired in adult C. elegans for both locomotion and fertility. Many other such combinations can be considered and used in

a RNAI search.

® Large lists of RNAI results:

It can be very useful to have a plain text file of all the RNAI results falling into a very broad group -- wild-type results, non-
wild-type results, or any results at all. Buttons are provided on the RNAi Phenotype Search page allowing any of these
lists to be displayed. Such lists can then be saved as plain (ASCII) text, and then searched by whatever means may be
useful on one's own computer (e.g. through shell or Perl scripts).

Matemal Phenotype

™ (Fem) feminization of Xx

I (Bli) blisterad SEa

™ (Bmd) body
marphology defect

I3 (Fog) feminization of

germline

™ icin clear F (Groy slow growth
™ (Him high incidence of

r (Bpsawpy male prageny

r (Egl) egq laying

defect [l {Hya) HYperActive

Partly or completely sterile: & yes ¢ no © don't care
General Postembryonic Phenotypes

I Growth defect [ torphology defect ™ Movement defect [ Reproductive defect
Specific Postembryonic Phenotypes

List genes with wild type RM&i assays |

Embryonic Phenotype
Embryonic lethal: * yes O no O don't care

I iLet larval

I3 (Muw) MU ulva [} {5ck) sick [ (Yul) vulvaless

lethal

1P T ey perclyzed [ (Sma) smal
E:;Es({_va) larval VEV(anI) protruding r (Ste) sterile

r Lwl) larval r (Stpy sterile

ey ™ (Rroh roller i

dr.;feg}m it ™ (Rup) exploded [ (Unc) uncoordinated

Hesetl Search |

List genes with positive RMAT assays

List genes with &MY BMAT assay

8 Results Found

RMAI Assays:

1. slow; extra female pronuclei

16 Mav

ROSD11.3 JAaRISD113 AhAngardi. gu

This is a summary of RMAI experiments that have been performed on this (predicted) gene.

r Matemal Brood Embryonic Postembryonic Supporting
Gene  Experiment  Date Author  Lahoratory Siza Lethality Phenotype(s) Data
1. Early Maovie 1
; 16 Mov  Ahringer J& . )
TOGEZ2.3 JATOGEZ.S 2000 ot al 8 Reduced to 1-5 Lethal : 90% Etv {Variahle arrest) Gro ey
kovie 1

1. Early Movie 1

2. Terminal
kAovie 1

Feduced ta 1-5 Lethal - 100% Gro Pha (=200 cells)
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Interval Search

Interval Search is a tool designed to retrieve all of the predicted genes and cosmids within a genetically defined region.
This resource is extremely useful when a mutation has been mapped to a defined genetic interval. It can help identify
candidate genes on the physical map that might contain the mutation, and cosmids that span the region that could be in-
jected to assay for rescue of a mutant phenotype. To access this tool, click the More Searches link in the Main Menu at
the top of any page. From there you will find the Genetic Interval link listed under the Genetics, Strains, Phenotypes
header.

There are multiple ways to perform a search using this tool:

1) Specify a genetic interval, not more than 2 cM apart, using the names of two genetically mapped mutants, clone
names, identified genes, or predicted genes (for example, evl-7 to sup-23).

2) Define endpoints using the notation chromosome:position, as in 11:-4.3 to 11:4.0.
3) Enter a single value to center the search on a window 0.3cM wide.

The following is an example of the search results generated using the endpoints unc-42 and sma-1:

. g -
From pusitiunﬂandm u
Displaying genetic interval ¥:2.17398 to V:3.49344
[ Hame [Map|[Pos || Type | Description
predicted ||Ubiguitin interaction motif
Hasl Ve T80l cene T RNAL WT [JAT1185.1]
predicted ||Bacterial regulatory protein, Lysk family
Tiasz IV e 180 e RNAL WT [JAT1145.2]
predicted ||no description availahble
i ¥ jEnes gene RMAL WT [JA:T1145.5]
T11254 v [2.180 g;endem‘m no description available
predicted ||adhropod hemocyanindnsect LSP
i | i gene RMA&L WT [JA:T1145.5]
predicted ||steroid hormone receptar
COOHZA W 1280 e IRNAL Gro [JA-CS0HZ.1]
MN-6 Adenine-specific D& methylase
CEOHZZ / d [C.elegansl] n1081dm : moderate bloating; stimulated by serotonin, not imipramine. HSM appear
; \f 1gp/[N3ME prmal Sliktly ne kinking tendancy Brokabls of allals ES2 fadlif bAEZ (A1 nl0AZdm [Nasal
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Genome Dumper

WormBase provides large sets of genomic sequence data through its Genome Dumper. This can be useful for getting
data sets like the complete set of 5' flanking regions for all genes.

To run this service, do one of the following: select a pre-defined search; type in a list of sequence or chromosome names;
or upload a text file with sequence or chromosome names. Note that uploaded files will need to be in plain-text to be
read; Word documents are likely to fail (because they will be uploaded as the full document file with Microsoft-specific
code rather than as the embedded text alone).

In the "Features" menu, pick a given feature that you would like to extract from WormBase. The current default is "Gene
Models", which will base a search on the structures of known or predicted genes encoding either protein products (i.e.,
most of them) as well as non-protein-coding RNA products (e.g., miRNAS).

In the "Options" menu, use your discretion about what alternatives to select. For most normal purposes you will probably
want the "FastA" default, which gives outputs in the FASTA sequence format. Unless you want to have both a flanking
sequence and the gene sequence linked to it, you should check the option "show only flanking sequences". Plain (ASCII)
text is often preferable to HTML, so checking *off* the "As HTML" box (on by default) may be advisable.

Then click the "DUMP" link. The resulting download will be into a window of whichever Web browser you are using. In
many cases, the download will be large (for instance, in a search for flanking sequences of "all genes"). You should ex-
pect that large downloads will take some time (up to an hour); it is important not to interrupt the download by disturbing
the browser's function or prematurely using a "Stop" key in the browser window.

Save the final download to a text file on your computer, and check the format of the resulting text. If you chose the
"Verbose" option, you may need to reformat the headers of the sequences to get true FASTA formatting. This can be
probably be done most easily with a text editor or word processor that supports text replacement across an entire file.

One important feature of the Genome Dumper is the option of recursive searches. To use this, check the "Paste results
back into Sequences to Search" box in the "Options" menu before carrying out a genome dump.

Genome Dumper Search

1. 3equences to Search Z. Features 3. Options

Elffer choose a pre-defined search:
Dump &5 & Fasts O Flatfle

all chramasomes - YT —7  Compare Features Using: © AND @ OR

all genes | : ok

all genefically defined genes | o :t:: E:gtgz:gx: ::: :3:;2‘] " wor © NOT

T L Coardinates Relative to: & Guery
; : cos Chromaosame

Ort'.;pg in a list of segquence or chramosame R I Show DNA

names: Confia submissions ID—- 5

B.g. "AC3IE MF X IV 10004000 ESTs alianed by BLAT fhest) bp 5* flank
ESTs aligned by BLAT (other) ) I show anly flanking sequences (no
Empiricel 3 UTRs (only franscipt3 UTR sequencesl — features)
Empirical & UTRs (only’ trenscriphS_UTE sequences) I_ i
Expression chip praofiles o bp 3 flank
Genbank ety = &5 HThIL
Gene Wodels (protein coding onl  erhose
Enockout Allele L

. Links and SupeHinks L_'.J s
Srupload a file with segquence or Hamed aenes

chromosome names:

|

FPaste results back inta
Jequences to Search box (enable
rsive searches).
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Individual Pages
1. Gene Page
2. Sequence Page
3. Gene Ontology Page
4. Microarray Page

5. Person Page

Gene Summary Page

The Gene Summary page provides concise information on gene identification, genetic location, function, gene ontology,
available alleles, cDNAs, protein similarities, and papers that cite the gene. Most of these classes contain multiple sub-
classes with their descriptions and hypertext links to pages containing detailed information on particular subclasses,
where available.

The following is a brief description of classes and subclasses on the Gene Summary page:

IDENTIFICATION

Brief ID:
Provides a concise description that allows one to rapidly assess the gene function, expression pattern, what the gene
product is, etc. Clicking on the [details] link displays a more detailed gene description, if it is available.

Species:
Species of origin.

Common name:
A CGC approved gene name. Genetic nomenclature for C. elegans can be found here:

Other names:
Names by which the gene may also have been referred (e.g., name assigned to the gene by the sequencing consortium).

Origin:
Provides the source of information from which Locus data was extracted.

Other sequence(s):
Links to GenBank sequence entry(ies).

NCBI LocusLink:

[LocusLink] provides a single query interface to curated sequence and descriptive information about genetic loci. It pre-
sents information on official nomenclature, aliases, sequence accessions, phenotypes, EC numbers, MIM numbers, Uni-
Gene clusters, homology, map locations, and related web sites.

[AceView] shows the alignment of mMRNAs and ESTSs to the genome sequence, and the genes and (alternative) tran-
scripts reconstructed from these alignments. The genes can be viewed aligned on the genome, and as spliced mRNA
variants, decorated with BLASTp homologies, PFAM and PSORT motifs Stops and Met in the 3 frames, and all support-
ing MRNAs and ESTs. Text descriptions of the gene and its mRNAs (with useful links) are also shown.

Gene model:
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Provides links to the Sequence report (Gene model) and Protein report (Protein) pages as well as SwissProt database
entries, WormPep amino acid sequences and spliced/unspliced nucleotide sequences. Also contains brief information on
protein similarities and domain structure.

Putative C. briggsae ortholog:
Provides a link to the putative C. briggsae ortholog as well as to graphical and text alignments of the corresponding C.
elegans and C. briggsae genomic regions (View Synteny).

Literature citations:
Links to all papers in which the gene was cited.

Note:
Specifies whether the gene has been defined mutationally (links to locus page) and has been linked to any gene models.
May contain other remarks such as corrections of gene structure or the annotation method.

LOCATION

Genetic Position:
Links to genetic map and mapping data.

Genomic Position:
Links to physical map via genome browser. Display can be customized to include different tracks.

Part of Operon:
Specifies if the gene is a part of an operon and links it to the operon report page.

Physically Mapped Clones:
Links to Clone Report pages for clones to which the gene was mapped.

Genomic Environs:
Graphical view of the physical map. Clicking on the image redirects you to the physical map page like Genomic Position
link does.

FUNCTION

Mutant Phenotype:
Mutant phenotypes for studied alleles are presented. Publications from which the data were extracted are cited.

RNAI Phenotype:
Phenotype(s) produced by dsRNA interference. These could be derived from either large-scale RNAI screens or experi-
ments that targeted the gene specifically, or both.

Anatomic Expression Pattern:
Documents gene expression based on GFP reporters, antibodies, in situ hybridization, etc. These could include subcellu-
lar localization.

Affymetrix Microarray Expression Data:
Gene expression analysis based on microarray experiments using Affymetrix chips.

SMD Microarray Expression Data:
Gene expression analysis based on microarray experiments using Stanford Microarray chips.

Microarray Topology Map:

Links to the three-dimensional expression map that displays correlations of gene expression profiles as distances in two
dimensions and gene density in the third dimension. The gene expression map can be used as a gene discovery tool to
identify genes that are co-regulated with known sets of genes or to uncover previously unknown genetic functions.
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For more information on the topology map, visit:
http://cmgm.stanford.edu/~kimlab/topomap/c._elegans_topomap.htm

Protein Domains:
List of detected Pfam and InterPro sequence motifs.

GENE ONTOLOGY CLASSIFICATION

The goal of the Gene Ontology project is to produce a dynamic controlled vocabulary that can be applied to all organisms
even as knowledge of gene and protein roles in cells is accumulating and changing. The three organizing principles of
GO are biological process, cellular component and molecular function.

Biological Process:
Describes broad biological goals, such as mitosis or purine metabolism, that are accomplished by ordered assemblies of
molecular functions.

Cellular Component:
Describes subcellular structures, locations, and macromolecular complexes such as nucleus, telomere, and origin recog-
nition complex.

Molecular Function:
Describes the tasks performed by individual gene products; examples are transcription factor and DNA helicase. For
more information on GO, visit:

http://geneontology.org

ALLELES

Reference Allele:

Most often the mutation that has been studied in greatest detail. Usually, though not always, the reference allele is the
allele with the strongest and most obvious effects. As a result, in a few cases the reference allele is a gain-of-function al-
lele, but most often it is the strongest known loss-of-function allele. In cases where both viable and lethal alleles are avail-
able, it will usually be the strongest viable allele. Also known as canonical allele.

Alleles:
Other known alleles of the gene.

Strains:
Genetic strains that are available from CGC.

SIMILARITIES

List of best BLAST matches using the longest protein product as a query. Links to identified sequences are provided to-
gether with brief descriptions, E-values and consensus length.

REAGENTS

Transgene Strains:
Strains carrying chromosomally integrated arrays. These could be reporter arrays, overexpression arrays, arrays carrying
a mutated gene, etc.

Primer Pairs:
List of primers that amplify part of the gene or complete gene. Usually are designed by the ORFeome project or are used
in SMD Microarrays.
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Matching cDNA:
List of available cDNA clones.

BIBLIOGRAPHY

List of literature that cited the gene. This list could contain both published papers and unpublished results such as meet-
ing abstracts.

Sequence Report Page

A Sequence Report page provides those data for a given gene that are most pertinent to its genomic sequence rather
than to its more general, classical biology. A schematic diagram is given for the gene's structural organization within its
genomic environment; a "Click Here to Browse" link leads to a dynamic view of that environment within the Genome
Browser. The schematic diagram will show classical gene names where they exist, structural models for the genes, indi-
vidual frames of the coding exons in the genome, and STSes, SNPs, and transposons that can be used for genomic
mapping or site-selected mutagenesis.

Sequence Report for: F36H1.4a

Type in a sequence name, such as AC7 or 70446 :
Symbm;kﬁHLm
Identified as lin-3, lin-3 growth factor precursor

[ldentification] [DMA sequence] [Map position] [Similarities]

| Description | External Links
Sequence type: confirmed gene GenPep: CAAZTELS
Corresponding gene: lin-3 [details] Intronerator: Intranerator: F36H1 4a
Species: Caenohabditis elegans SwissProtTrEMBL: Q03345
Origin: Wellcome Trust Sanger Institute, Cambridge L Eugenes: ACEPRED:F3EH1 43
Locuslink Accession number: el HextDB: F3EH1 4a
Corresponding protein: WR:CEZEB021 WormPD (fee required):  |in-3
Genomic Location: I%:11,054 ,2686.11,063,591
Transcripts in this region: F3EH1 .4C

F36H1 4a

F3EH1.4b
Microarray assays in this region: Aff_F36H1.4

Remarks

[tsl] SL1 trans-spliced
(010531 kj] Changed according to cOMA XEE070
Identity to C.elegans Lin-3 protein (S¥W:LING_CAEEL)

. . . . F36H1 dlla Click Her'eI to Browse . . .
ok 1k 2k 3k . : : ek 7k ak ak

Haned genes

1in-3

Gene Hodels
F36HL .42

Other genomic data will include genetic identity to a classical locus (where it exists), precise numerical coordinates for the
gene's transcriptional unit, identities of cDNAs matching it, links to the Protein page for its gene product (where applica-
ble) and to its C. briggsae ortholog (where one is known to exist). Other data such as the source clone, sequencing cen-
ter responsible for the data, microarray data, remarks on the sequence annotation, etc. are given.
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Further down the page will be sequence data in FASTA format: unspliced genomic sequence data (with exons noted in

upper-case, versus introns
in lower-case); the spliced | Sequence
coding sequence in nu-
cleotides; and the pre-

- . Genomic Position{s):
dicted protein sequence of ()

the gene's product. ® CHROMOSOME_|V: 11054256-11063591. [Browse map] [View EST alignments
FASTA sequence formats I 3 nll a ]
are perhaps the most *FABHL .43 {unspliced)

i - agakbgbaca fagerabegy caceacatkey coackeaacy gobatkbeaat yokgaaaatt tobgagbbat tbtebbectt

Common. and Slmple rep anackbetaa aaatybaatt tacabkgbcete caaabtttya azatcobett amacaganaa aabgeatgan aatobagota
resentation of sequence ::fsrm:ﬁa tﬂwc;:tgg t;:srhg::g: ::_t;_:twﬂt :ﬁtgtﬂgﬂt :at;_tﬂtg_:tt Eﬁ:a::irgg* yﬂ:ﬂgr:tw
LEEEN g Feane ¢ egtcead garad Fostbacygaa Faggby a teke gya aabebetana
data, and can be handled gbtbygyate gbbeguayatt tobbebatgn cagcbbbbat cbbbbatena aanazanags abenccabbt cgtbbabagan
i angbgegaga anceetabte cabegbbtte caatttycte coatcateat cgeanaactt aagagagoac chgckbebye

by a great many different acakbbgett abttattgce acotebocen gbeanacyrg chotbeoncas cacengectt thbobbbocy thegbotgen

analytica| programs_ anakobtcct chooatkeac teoanabktat toatecacman ohabcewntt tebtbbtatt aabobtaoces coatkaeatos

H H _ OQRIFMHMEOR BHMFFSILRG O06TIFSRSIN DDDTPRHYES VPRVYEVYSRIN Y3eHIDFSTY SYQSTESEVE KRHVTLFFRR
TO ald analySIS Of these da'ta! ase HTVIMIELD: RDTHFREPSR 556E065FPAT CEFHIRHT

guence page provides a preformatted
Blast search with that sequence (in DNA
or protein form) against the C. elegans
genome. To set up the search, all you
need to do is click on the "Blast search”
link.

Blast F36H1 .42 against Elegans genome

Elast F36H 1. 42 against YWormPep

Mapping Information

! nvinanatn anrentic ooas aocitioess B84 299E7 Demoen moarkba aonoel

Moreover, each page gives a genetic map position value for its sequence, with a link to a list of nearby genes. For classi-
cally studied genes, this map function is mainly useful for designing tests of allelism. However, many genes in C. elegans
are identified solely as protein-coding sequences (CDSes) in the genome; for genes of this type, the Mapping Information
feature allows the CDS to be interpolated directly onto the classical genetic map, which, in turn, can suggest testable hy-
potheses of which classical mutations might reside within a given CDS.

Mapping Information
Approximate genetic map position: V.4 61157 [Brovese nearby genes)
Overlapping sequences:

& Sequence F36H1 4c is to the left of this sequence
# Sequence YaF2a4 is to the right of this sequence

Three useful introductory texts on practical sequence analysis of FASTA files (and other data) are:

Jambeck, P. and Gibas, C. (2001). Developing Bioinformatics Computer Skills. O'Reilly, Sebastopol, CA. ISBN: 1-56592-
664-1.

Mount, D.W. (2001). Bioinformatics: Sequence and Genome Analysis. Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, NY. ISBN: 0-87969-608-7.

Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins, 2cd ed. A.D. Baxevanis and B.F.F. Ouellette,
eds. Wiley-Interscience, New York. ISBN: 0-471-38391-0.
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Gene Ontology Page

The Gene Ontology (GO) project (www.geneontology.org) has a central goal of building a controlled vocabulary that cap-
tures three different aspects of a gene product in a living organism: Biological Process or Processes (which is essentially,
the reason why a gene product benefits the organism whose genome encodes it); Molecular Function or Functions
(which is what the gene product does at a basic biochemical level) and Cellular Component (which is where in a cell the
gene product is normally expressed).

The Gene Ontology project is extensively documented at the official web page of the GO consortium: http://www.
geneontology.org

It has also been described in the following papers:

@® Ashburner et al. (2000). Gene ontology: tool for the unification of biology. Nat. Genet. vol. 25, pp. 25-29.

@® The Gene Ontology Consortium (2001). Creating the gene ontology resource: design and implementation. Genome
Res. vol 11, pp. 1425-1433.

Currently GO terms for a given gene product can be found in the Gene Ontology Classification section on the Gene Sum-
mary page.

GO terms are grouped under the three different Ontology Types of Biological Process, Cellular Component and Molecu-
lar Function.

The annotation of a gene product to a GO term includes the following:

Term name: This is the primary name of the GO term assigned by the GO consortium to which the gene product is an-
notated. Clicking on the GO term links to the GO browser page view which displays the summary for the GO term. See
below for section on 'Gene Ontology browser".

Evidence: To the right of the GO term is the evidence on which this annotation is based, essentially the source to which
the annotation is attributed. In most cases, especially in curator-performed annotations this will be a literature reference,
this may also be another database or a method in computational analysis. Sometimes the annotation is based on homol-
ogy to a known protein in which case it is known as ‘protein_id evidence' and includes the GenBank id for the cited pro-
tein. Both curator-performed, literature-based annotations and those obtained from computational analysis-'IEA annota-
tions' are displayed by WormBase. Clicking on the reference links to the citation display page.

Evidence code: To the immediate right of the GO term is the 'evidence code' which is the type of evidence found in the
cited source to support the association of the gene product with the GO term, e.g. Inferred from mutant phenotype (IMP),
Inferred from direct assay (IDA), Inferred from genetic interaction (IGl), etc. Clicking on the evidence code links to the
Gene ontology consortium's documentation on evidence codes and their usage.

The annotations in each Ontology Type are displayed according to the following priority of order:

IDA=Inferred from Direct Assay
IMP=Inferred from Mutant Phenotype
IGl=Inferred from Genetic Interaction
IPI=Inferrred from Physical Interaction
IEP=Inferred from Expression Pattern
IEA=Inferred from Electronic Annotation
TAS=Traceable author statement
IC=Inferred by curator
NAS=Non-traceable author statement
ND=No biological data available
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Ontology

Biological
process

type

Cellular
component
Molecular
function

=
Ewvidence code e

anti-apoptosis

gamelnyansss
mEMA metabolism

i
i
=

cytoplasm Inferred from direct assay (1D&) via Paper Mavarm RE et al. 2001
; Inferred from sequence or structural similarity (155 via Paper Mawvarro RE et
e al 20071 and via Protein_id MP_523533
ATP binding Inferred from electronic annotation [IE&)
ATF dependent g :
i Inferred from electronic annotation (JEA)
helicase Inferred from electronic annotation (IE&)

hucleic acid hinding Inferred from electronic annotation (1E&)

Inferred from mutant phenntypia FPap®l Mavarro RE et al. 2001

Inferred from mutant phenotype {IMP) via Paper Mavarro RE et al. 2001
Traceahle author statement (TAS) wia Paper Navarro RE et al. 2001

Microarray Data:

Microarray Page

WormBase holds published microarray data performed using either Affymetrix chips or chips from the Stanford Microar-
ray Database. These data can be accessed from the Gene Summary Page for each individual genes. Due to the com-

pletely different experimental procedures, the two kinds of microarray data are displayed differently.

il

Function

RHAl Phenotype(s):

WT [For details see: Kamath RS 10 Jan 2003]
WT [For details see: Maeda | 06 Feh £001]

SMD microarray expression data:

Affymetrix microarray expression data: [For Microarray summary see: results for Aff_C52E4.1]
[For Microarray sutmmary see: results for sjj_C52E4.1]
[For Microarray summary see: results for sjj_C52E4 2]

[ FICFOarray opology map. posiuon:

Protein domains (WP:CE31896):

FAOTITTAI O (S8 FIm Bt Al SCIenee (2001
hountain 2 [see Kim et al. Science (2007))]
Cysteine proteases [Residues §5-326)

[ Farrry

Data from one set of experiments are listed as a table. Sometimes you will see two tables from one paper, because two
PCR products (SMD) or target sequences (Affymetrix) were used to probe one gene. The PCR products and target se-
guences (Microaray_aff) are dynamically mapped to the C. elegans genome, so that the information will not become out-
dated. Please notice that the name of PCR_product or Microarray_aff may not represent the actual gene to which it cor-

responds.

Sample display table for Affymetrix microarray

data: »

Microarray_aff Report for; Aff _C52E4.1

The gene{s) covered by this set of arrays oligos are C52E4.1

Paper : Hill && (2000} Science. "Genomic analysis of gene expression in C. elegans.” [cgcd366]
Null Hypothesis: no variation in the frequency of the transcript across the § samples

Results: Microarray Aff_C52E4.1

Results: p-value= O (Where p=0.00 represents 8 cerfaiy significance and B == ~0.5 represents randoi hoise)

Condition Life Stage [Presence [Frequency (ppm)
Hill_z000_oocytes P 4}
Hill_2000_0hr P& 7
Hill_z000_1&hr P& i1
Hill_z000_z4hr P& 19
Hill_z000_36hr P& 1o
Hill_2000_48hr P& 739
Hill_2000_&0hr P& 561
Hill_z000_&weeks P& ]

*Hotes:

MP (Mever Present): The frequency value is not significant.
PS5 (Present Sometimas): The frequency value is significant.
P& (Present Always):  The frequency value is highly significant.
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Sample display table for SMD microarray data:

SMD Microarray Results for PCR sjj_C52E4.1

The gene(s) covered by this set of arrays oligos are C52E4.1

Paper : Jiang M (20013 Proceedings of the National Academy of Sciences USA. "Genome-wide analysis of developmental and sex-regulated
gene expression ..." [cgcddas)

Microarray results: Microarray sjj_C52Ed.1

Chip type: 5D

Microarray result Sample & Sample B Life Stage |Log Ratio of test'cantrol [Test/contral SD|Cluster

coecddd CSZE4.1_eqy |cgocdddd_egn [cooddES_ref  |embryo -346173 0.609304 coeddid_groupl
cocddE9 CEZE41 L1 |cocd4489 L1 |cocd489_ref L7 larva -0.428 0436261 Coc44E9_groupl
coeddd_CHZE4.1_LZ  |ocgodd4d9_LE2  (cocd483_ref (L2 larva 1.13425 0.614367 coeddidd_groupl
coeddd CSZE4.1 L3 |cgodddd L3 (cgoddd8 ref (LS larva 0.G0GEGT 0.313857 cocddis_groupl
cocd4Es_CH2E41 L4 |cgod489 L4 |cgod489_ref (L4 larva 1.21633 1.27387 cocd4E9_groupl
cgcddid_CHZE4.1_adult|cgedd89_adult [cgoddE3_ref  |adult 1.24133 0.4351 66 cocddid_groupl
[cyc44E5_C5ZE4.1_m_h [cocd483_male [cocd489_herm [adult male -0.3655 0629415 |[coc4489_groupl

Clustering Data:

WormBase also present published Microarray clustering data. The information can be accessed from the table displaying
microarray data.

More Details:

For more details on how the Affymetrix and SMD microarray experiments were performed, please view the documents
provided by the authors. Here is a page provided for Affymetrix microarray provided by Craig Hunter.

Person Page

SEARCH FOR PERSON INFO

WormBase stores information about people who work in the worm field. Users can access this from the Simple Search
page by specifying the Object type "Person" and typing at least part of the name of the person in the text box. Users can
search with the last name and/or first name of the person.

I Detailed search

@ﬁon =] [Fweithy 9’ Exact match
™ Results as XML

9 Person_name object{s} match "*Keith™".

k.eith

leeith B. Brown

leith Blackwell

l.eith Robert Bradnam
leith Ronald Strohmaier
leith Savin

keith Steward

Eradley Keith Yoder
Julia Keith

L5 - - R R - -1, [ S L o L R
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PERSON REPORT PAGE

WormBase maintains up-to-date information about people who work in the worm field. The Person Report page displays
the information which has been submitted to WormBase by the people themselves. The Person Report shows contact
information and also, the last time this information was verified (see "Last_verified" field).

Person_name Report for: Keith Robert Bradnam
Mamme in format “Last mame [keith Robert radnar

Keith Bradnam
Name Arst_name: Keith
Middle name: FRobett
Last_name: Eradnam

Standard _name: keith Robert Bradnam
Also_known_as: KR Bradnam

Laboratory H

fuddress Street_address: Wellcome Trust Sanger Institute
Weallcome Trust Genome Campus
Hin=ton, Cambridgeshire CE10 1354

Country: H]8
Email: krb@sanger.ac.uk
Lab_phone: +44 {0y 1223 494 922

Tracking | ) a5t verified: 07 Feh 2003 00:00:00
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Other Resources provided by WormBase

1. How to Obtain Reagents

How to Obtain Reagents

® How do I request a strain?

In the Strain page, there is tag called "Location", which means the location of the strain, usually, the location is at CGC,
or a two-character name standing for a laboratory. CGC (C. elegans Genetics Center) has most of the strains in stock
and they send out/receive strains to/from C. elegans Labs. Please view the following page for their contact information:
http://biosci.umn.edu/CGC/Strains/request.html

If the strain is not available in CGC, you have to contact directly with the Lab, whose information can be directly accessed

from "Location" data field. Please remind them also to send it to CGC for the convenience of other researchers in the fu-
ture.

® How to obtain strains that contain transposon insertions? Who do | contact?

The best way to find strains that carry transposon insertions is to first identify those strains in WormBase, then contact
authors directly.

Assuming you are looking for insertions within a specific region, you can browse for insertions in your region of interest
using the Genome Browser (you'll need to first check "transposons" under the display settings).

After finding a transposon insertion, clicking on it will display it's laboratory of origin, strains carrying the insertion, etc.
Some of these strains may be available directly from the CGC. Alternatively, you may wish to contact the lab of origin for
its availability.

--Todd Harris

® How do | obtain C.elegans cosmids?

As from January 1st 2003, please send all requests for C.elegans genomic clones to Audrey Fraser (aef@sanger.ac.uk)
and cc to Ratna Shownkeen (rs2@sanger.ac.uk). Please remember to include a FedEx/DHL Account number to which

we can charge the shipping cost.

On a related matter, please note that the suffixes to YAC names (e.g. Y73B3A, Y73B3B) indicate sequenced segments
of the YAC (Y73B3 in this case). They do not exist as subclones. You will be sent the whole YAC.

--Alan Coulson
® How do I get a YK cDNA clone?

Please send emails to Dr. Yuji Kohara (ykohara@lab.nig.ac.jp).
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