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1. Introduction

This chapter describes a list of core Web resources that | think are most useful to someone who is either new
to studying C. elegans or who has not been using the Web much as a research tool. It does not contain a
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comprehensive list of Web sites and services since links to other useful Web resources can usually be readily found
at the sites discussed here.

Internet is the information super highway and the World Wide Web is the easiest way to access most of the
information on the internet. Although one can always find some information about anything on the Web, it is not
necessarily easy to find the most relevant quickly. The Web is vast. Since its debut for internal use at CERN in
1991, the Web has grown into a globa network of 60 million sites as of March 2005
(<http://news.netcraft.com/archivesiweb_server_survey.html>). Furthermore, the format of Web resources and
information pages is divergent, prevents highly efficient queries across al sites. Thus, Web search engines are
billion-dollar industries and people are being paid for their Web surfing skills, researching the Web for answers of
specific questions (<http://answers.google.com/answers/>).

Today, it is perhaps still possible to study C. elegans without using the Web, but likely with much reduced
efficiency. One can use the Web to place an order for a deletion mutant, to read a summary of all that is known
about one's favorite gene, to perform a sequence analysis or download a sequence for local analysis, or to look up a
paper and read it online anywhere there is internet access. It istrue that we cannot yet have worms delivered through
fiber optics cables, but anything that can be reduced to a digital form is either available on the Web today or will be
tomorrow. Via fast internet and hyperlinks, al digitized information around the world about the worm can be
brought to one's computer terminal in an instance.

But one needs to know where to look. To most, it probably is an easier experience using the Web for the first
time than to try to find something in a brick and mortar library-that's why the Web is popular. However, to
efficiently take advantage of available Web resources, it is best to know exactly where the resources are and how to
use them when one gets there. | try to write this chapter as an introductory guide for those who are just starting to
tap into the Web for their worm research. It is by no means a complete guide but it should make it easier for people
to get started.

2. Portal and knowledge environment

There are two types of Web services most suitable as one's starting points: portal and knowledge environment.
A portal organizes Web links relevant to the domain of interest. From a portal, a user can quickly find sites and
services of potential interest and via hyperlinks be brought there. In contrast, a knowledge environment is a Web site
that directly offers many different types of information and services. A knowledge environment often emphasizes
the interconnection among data types, which in a way is a web within the Web. In practice, most Web sites have
portal pages.

2.1. WormBase

WormBase <http://www.wormbase.org> is a major repository for C. elegans information, including genomic,
genetic, anatomy, people, and literature. WormBase is a knowledge environment. Access to information is via a set
of Web pages, each of which specifically designed for a different type of biological knowledge. Further, different
information types, when appropriate, are connected horizontally via hyperlinks. One can easily move from Web
page of one type to another. For example, one can start by visiting a genome sequence, click a link to read about a
gene that resides in this sequence on a gene page, click alink again to review an expression pattern description on an
expression pattern page, click yet again to read about a cell on an anatomy page, and so on.

Some WormBase pages are complex. WormBase offers an online user guide. There is aso a book chapter
<http://www.mrw.interscience.wiley.com/cp/cpbi/articles/bi0108/frame.html>; although the access is restricted to
subscribers of the journal. In this section | describe a few general purpose pages. In following sections, | discuss
more specialized pages. Users are encouraged to visit the site and practice the most effective Web surfing
technique-click and browse.

Basic Query <http://www.wormbase.org>

On the front page of WormBase, type a query term (e.g. glucos) in the query box, select an information type
from the pull down menu to the left and hit the “ Search” botton.
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Report, RNAI ® December 24, 2004: WormBase features described in new publication

New features to WormBase are described in a new manuscript "WormBase: a comprehensive
Downloads, Linking and Data Mining Bulk Downloads, Linking to data resource for Caenorhabditis biology and genomics, Chen et al." appearing this month in
WormBase and more... the annual Nucleic Acids Research Database issue. Access to the full text is free.
® December 24, 2004: New release of WormBase, WS136
About WormBase Mailing Lists, Positions available, Mission WormBase has been updated to the WS136 release of the database. This is the final data
Statement, User's Guide, Newsletters, People, Citing Wormbase, release for 2004. This release includes a new Gene Class display. This display makes it easy
Acceptable Use Policy to see, for example, all genes that fall into the lin class (as well as genes previously included
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RSS News Feeds News. Devel it News ® December 5. 2004: Initial batch of BCGSC GFP ion patterns availabl

The information type “ Anything” gives the broadest search option and should be selected unless one wishes to
restrict the search to a specific type. The search term “glucos”’ is deliberately left in the ‘root’ form of related words
so that the search includes all terms that start with “glucos’, such as glucose, glucosamin, glucosyl, etc.).

Site Map <http://www.wormbase.org/db/misc/site_map>

This page is like a portal which links to pages of major searches, data viewers and resources within
WormBase, providing users ageneral idea of what's available.

FTP Download <ftp://ftp.wormbase.org/pub/wormbase/>

Both the data and software of WormBase can be downloaded and worked with locally. This feature is not for
the casual users but particularly useful for those who routinely perform large-scale data analysis. A README file
<ftp://ftp.wormbase.org/pub/wormbase/README> indi cates which data are available for download.

WormMart <http://dev.wormbase.org/BioMart/martview>

Presently still under development, WormMart is an advanced query tool which allows users customize
complex queries. It is also designed to run fast, expediting results returned from complex and large-scale queries.
WormMart focuses on sequence-related data types.

2.2. Caenorhabditis elegans WWW Server
<http://elegans.swmed.edu/>

This site is awell-organized portal of many different types of information useful to C. elegans researchers. It
is organized in two layers. The front page lists major topics or interests. Each topic has a hyperlink to a page that
either offers a service (e.g. Literature Search) or is alist of links to other Web sites that offer services. Each page
and link of this portal is generally self-explanatory; thus no user guide is necessary. Users can easily drill down the
linksto find out what is available at this site in afew minutes.
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Caenorhabditis elegans WWW
Server

WormBase

lRecent papers [Literature Search [Meetings

cGe Labs Researchers
\Wormatlas Announcements \_Bionet.celegans
‘Software (Saturday, January 22, 2005) ]Nematodes

‘The Genome ]Movies ]Protocols

Caenorhabdilis elegans is a small {about 1 mm long) soil nematode found in temperate
regions. Inthe 1960's Sydney Brenner began using it to study the genetics of development
and neurobiology. Since then the community of C elegans researchers has expanded to
over a thousand. The Riddle Lab has written an introduction to C efegans for
non-specialists. Biologists unfamiliar with C elegans may find Mark Blaxter's The Genetics
of Caenorhabditis elegans, An Introduction useful.

Users in Europe may find access to the Greek mirror of the C elegans VWWWW Server more
convenient.

3. Literature search
3.1. Textpresso

Textpresso <http://www.textpresso.org> allows text searches on primarily C. elegans literature, including
published papers, personal communications and meeting reports. Two major features distinguish Textpresso from
other literature search tools: that it searches full-text contents of publications, and in addition to text strings, that it
can search for groups of terms (categories).

Home

Simple
Retrieval

An information retrieval and extraction system for biological literature — C. elegans version.

Simple Simple Retrieval News and Messages

Retrieval
Tarae Query should be met in a ® sentence O publication. Welcome to 7exipresso ! The Textpresso search
(sorted by engine for C. elegans abstracts and fulltexts was
ear, Type in keywords to be searched for, separated by developed at Wonmbase to service the G. elegans
white spaces: community, and is being expanded to serve other
communities.
regulat kinase [0 Exact match
g'g'%/ﬁ‘é%%ﬁ'g ‘ l @ February 9th, 2005: A literature search engine for

Saccharomyces cerevisiae, that is powered by
Textpresso, has been launched by the Saccharomyces
Ontology ‘none v‘J lngne vl_ Genome Database at Stanford. A link to the search

L engine is here.

Specify categories that should also be met (optional):

DTD Search in
@ February 9th, 2005: The new backup
User Guide Abstract [] Author Full Text [ Title [] Year (backup.textpresso.org) server is now online. As the main
—_— server is still unstable, all requests are directed to this
machine.
[ Sefirch! |

A e T Sl A L A e L S S S S S S I S DS L CE RS

The simplest way to search using Textpresso is to start with the default settings and type into the query box a
text string. For example, if one wants to learn about regulation of kinases, one can search for “regulat kinase”.
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Textpresso treats the words independently. The default setting automatically appends a wild card to the end of each
word thus expanding the search to include any word that begins with “regulat” or “kinase”. Further, the default
setting is to search for sentences that simultaneously have both groups of words. Textpresso also offers category
search and many other more advanced features. Users can read the user guide to learn how to use advanced features.

3.2. NCBI PubMed

NCBI PubMed allows queries on articles in alarge collection of biomedica journals. Coverage of PubMed is
broad and usually up to date but some literature relevant to C. elegans studiesis not covered. Also, Pubmed searches

are limited to citations and abstracts.
National
Library : .
of Medicine [Sign In] [Register]
B

e Structure OMIM PMC Journals s

elegans aging Go || Clear

[ Limits | Previewindex | History | Cliphoard | Details |
About Entrez * Enter one or more search terms, or click Prewiew/Index for advanced
: searching.
T * Enter author names as smith jc. Initials are optional.
S R + Enter journal titles in full or as MEDLINE abbrewiations. Use the
ez PubMed : .
ks Journals Database to find journal titles.
Overview
Help | FAQ
Tutorial PubMed, a service of the National Library of Medicine, includes over 15
New/Noteworthy million citations for biomedical articles back to the 1950's. These citations
E-Utilities are from MEDLINE and additional life science journals. PubMed includes
links to many sites providing full text articles and other related resources.
PubMed S 5
Journals Database Additions
MeSH Database | Bookshelf IMy L1 CLEL
Single Citation P Molecular Biology of the A new default filter, Review, is
Matcher Cell. 4th Ed. and The now available for all PubMed
Batch Citation Matcher Ger;etic Landscape of searches.
Clinical Queries | | Diabetes are now My NCBI has replaced the Cubby
LinkOut = available for interactive and includes automatic e-mailing
My NCBI (Cubby) | searching on the of search updates and filters for
Bookshelf. search results,
NLM Catalog .
NLM Gateway New Global NCBI Search Engine

TOXNET
Consumer Health

[NCBI'S growing number of Entrez databases can now be searched "

To search, one can start by typing a term of interest in the query box and click the “Go” button. Read the
tutorial to learn how to perform more sophisticated queries.

3.3. Caenorhabditis elegans WWW Server Worm Literature Index

Caenorhabditis elegans WWW Server Worm Literature Index <http://elegans.swmed.edu/wli/> offers text
searches on citations and abstracts of selected publications, Worm Breeder's Gazette articles, and Worm meeting
abstracts. Coverage of publications is limited to those selected by CGC (C. elegans Genetic Center). Although the
coverage of search space here is only a subset of that of Textpresso, the user interface is self-explanatory, easy to
use, and one can search for phrases.
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Worm Literature Index

Word(s) to search for: ,
Partial word matches allowed
Author [v] Title Text

Find abstracts containing:
® Anyword O Allwords O Phrase

Find abstracts from:

® All Sources.

O Published books and papers only.
O 2004 Worm Meetings only.

O Last Worm Breeder's Gazette only.
O Any Worm Breeder's Gazette.

O Any Worm Meeting,

4. Gene function

Many different aspects of biological knowledge go into the description of gene functions, including mutant
phenotype, site of action, interaction with other genes, and sequence similarity to other genes. A Web resource that
has descriptions of gene function usually offers a type of pages that integrate these aspects so that a user can have a
holistic view of gene function at a glance.

4.1. WormBase Gene Summary
<http://www.wormbase.org/db/gene/gene>

Each gene in WormBase has a summary page which collates together several different aspects of a gene,
including identification, genetic and genomic location, function, reagents and bibliography.
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Gene Summary

Specify a gene using a three letter locus-name (unc-26), a predicted gene id (R13A5.9), or a protein ID (WWP:CE02711): [WBGene00000481

[identification] [location] [function] [gene ontology][reactome knowledgebase][alleles][similarities] [reagents] [bibliography]

Identification [jpEs CGC name Sequence hame WB Gene ID Version

cha-1 - (abnormal CHoline Acetyltransferase) ZC416 .8 WBGene00000481 1

Concise cha-1is part of a gene complex, in which it shares a common promoter and first {(noncoding) exon with unc-17

Description: (and is thus coexpressed with unc-17), but in which the two genes encode mutationally separable functions; cha-1
encodes a choline acetyltransferase that synthesizes acetylcholine, is expressed in neurons, and is required for
viability, normal growth, locomotion, and sensitivity to acetylcholinesterase inhibitors. [details]

NCBI Carnitine O-acyltransferase CRAT [KOG3717]
KOGs":
Species: Caenorhabdilis elegans
Other L08969 (Nematode choline acetyltransferase {cha-1) mRNA, exons 1-11 and complete cds.)
sequence | 08970 {(Nematode choline acetyltransferase {cha-1) gene, exons 1-11 and complete cds.)
(s): 7C416
Gene model | Gene Nucleotides . ; Amino
(s): Model Status Remark (codingltranscript) Protein Swissprot Acids
C. elegans CHA-1 protein;
confirmed contains similarity to Pfam
ZC416.8b by cDNA  domain PFO0755 1884/10766 bp  WP:CE17308 CLAT_CAEEL 627 aa
(s) (Choline/Carnitine o-
acyltransferase)

Putative Caenorhabditis briggsae: CBG08307 [syntenic alignment] {: Stein LD et al. 2003 BEE, : best reciprocal blastp
ortholog(s): match-seg-off)
Caenorhabditis briggsae: CBG08305 [syntenic alignment] (: Stein LD et al. 2003 B3 : best reciprocal blastp
match-seg-off)
Literature 108 citations
citations:

Notes: Cha-1 only corresponds to ZC416.8b and not ZC416.8a which instead corresponds to the unc-17 gene.

ZC416 .8a and ZC416.8b are different alternatively spliced forms of the same gene that both share a common &'
untranslated exon (Alfonso et al., Journal of Molecular Biology 241: 627-630, 1994).

SL1 trans-spliced; see yk1344¢11.5.

Location | Genetic Position:  [V:-3.31 +/- 0.003 cM [mapping data)
Genomic Position: [V:3624692.3613927 bp

4.2. NCBI AceView

NCBI AceView <http://www.nchi.nlm.nih.gov/IEB/Research/Acembly/index.html2worm> shows clustering
of EST sequences, their alignments to the genome, and annotation of genes, including gene structure, biological
function, and bibliography.
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(() eCuL e gl Annotated mRNA . Links
> NCBI
AceView daf-16 4~ Full page | clones and other strand
< >
Scale: 20kb Iﬂ ]
uer : 1
S Phenotype and Function
Expression and regulation
.
Transcripts, proteins and
SEQUENCES ] 1
Search e Jox - -
R13H8 ons and exons
e.g: PTEN, FGF, cDINA clones
ada*, diabetes,  Bibliography
mitotic spindie, Dicgram
703796, A iox
AF364604 4
(&) 1 s a8 __I==
Caenorhabditis elegans gene daf-16, abnormal DAuer Formation, 4 Z[F H_ = meee=
Query Pfam encoding fork head-related transcription factor. 1 &
Blast 1
. ] |
GENE SUMMARY 4 ? 2% Eé; =
Build 35 new , ] 2 IATEEEE YrE=fx =
Hel Alias names and map on chromosome I 4 ? 1 sl | == E’?E;E; %@ I £
s 0 Map: This gene daf-16 maps on chomosome I at position +5.06 (measured b4 e d 3 b G ﬁtn o ?
EAQ by recombination), +6.03 (interpolated). In AceView, it covers 25.81 kb, *
DownlLoads from 10759015 to 10784828 (WS130), on the direct strand. T30k
Contact Us as Alias: It is also known daf-17, in Wormgenes/AceView by its positional I

name 1L351, in Wormbase by its cosmid.number name R13H8.1, in NextDB,
the Nematode expression pattern database, as YK304.
Links: Other descriptions are accessible from NextDB, WormBase, Vidal.

Functional annotation 4 ?
The following table surmmarizes the phenotype and function of this gene

To perform a simple search, type into the query box a key word (such as R13H8, a genomic cosmid name),
click the “Go” button. Many navigation links are there on the result page. To get at the most information, users
should click and browse around.

5. Sequence analysis-retrieval

5.1. NCBI GenBank

NCBI GenBank <http://www.ncbi.nlm.nih.gov/Genbank/index.html> is a repository of sequences from many
phylogenetically diverse organisms including the worm.

GenBank Overview
ST OMIM Books
for| eat-4 elegans [ Go ]

Taxonomy  Structure

Search
NCBI

SITE MAP

» What is GenBank?

GenBank® is the NIH genetic sequence database, an annotated
collection of all publicly available DNA sequences (Nucigic
Acids Research 2004 Jan 1;32{1).23-6). There are
approximately 37,893,844 733 bases in 32 549 400 sequence
records as of February 2004 (see GenBank growth statistics).
As an example, you may view the record for a Saccharomyces
cerevisiae gene. The complete release notes for the current

PRk I A T T I S B R T I e L P B D ]

Search by a simple text string match; follow the appropriate links (Nucleotide or Protein) to download
sequences.
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S

NCBI

cC

Entrez, The Life Sciences Search Engine

LA FubMed | Entrez |

Human Genome

[ GenBank | Map Viewer | BLAST

Search across databases |eat-4 elegang]

PubMed: biomedical literature
citations and abstracts

PubMed Central: free, full text
journal articles

Nucleotide: sequence
database (GenBank)

+

X
3 e8¢ Protein: sequence database

1 (4l

none

Genome: whole genome
sequences

Structure: three-dimensional

macrormolecular structures

Taxonomy: organisms in

LONE) (& GenBank

2 none m Books: online books 2
OMIM: online Mendelian
el 1 * Inheritance in Man el
Site Search: NCBI web and FTP
none m s 2
ﬂl UniGene: gene-oriented clusters
@ ) of transcript sequences @
3 CDD: conserved protein domain
& 71| & database @
é 3D Domains: domains from
@ ([mens Entrez Structure @
UniSTS: markers and mappin
@ 2085 I’|> date PRINGES o
PopSet: population study data
2  none au set[s) XL ¥ 2

Notice the extensive links to other types of information here. Browse and click to explore.

5.2. WormBase Genome Browser

WormBase Genome Browser <http://www.wormbase.org/db/seq/gbrowse/wormbase> is a physica map
browser. Using Genome Browser, one can search and display sequences and sequence-related features; one can also

zoom in or out and move along on a chromosome.

Showing 4.454 kbp from lll, positions 9,136,822 to 9,141,275

Instructions: Search using a sequence name, gene name, locus, oligonucleotide (15 bp minimum), or other landmark. The
wildcard character * is allowed. To center on a location, click the ruler. Use the ScrollfZoom buttons to change magnification and

position.

Examples: IV, rhodopsin, IV:120,000..130,000, unc-8, him-*, B0019, PCR_product sj_B0019.1, ttattaaacaatttaa.

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

Landmark or Region ScrolliZoom:
[eat—4 ] Search | Reset | CJFlip «K [W 22>
Querview of TIT ’ A ; : A : o] — A : :
1h 2 3 ah 5i 6 7 I o 101 111 121 13M
Landnarks unc-45 let-805 unc-93  pal-1 lon-1 gna-3  mab-5 :.i:az ged-9  tra-i nob-1 unc-64
Par—z Inec—jz ] n-12 Fpg-is Pie-i

. .
9137k 9138k

Gene Hodels
eat-4 (ZK512.6)

Sodium/phosphate cotransporter (curated coding gene)
ZK512.7

(curated coding gene)

Operons

Genbank entry
222177

.
9139k

. .
9140k 9141k

25k 26k
Data Source

[ C. elegans (current release)

]

! H
27k 28k

Dumps, Searches and other Operations:

Annotate Restriction Sites

v‘ Abnut...| CDnﬁgure...' Go

Tracks [Hide]

[OPCR Assays

External tracks
ifalicized

TOverview track

[O3-frame translation {forward)
[O3-frame translation {reverse)
OBLASTX Hits

COBLAT EMBL/GenBank Hits
(Best)

COBLAT EMBL/GenBank Hits
{Other)

OBriggsae alignments
OCoding Segments

M Genbank entry
M Gene Models
O GeneFinder Predictions

O Genetic limits {experimental)

Landmarks®

OLinks and Superlinks
COMlicroarray oligo probes

Oplugin:GeneFinder Features
Oplugin:Genscan

Oplugin:Restriction Sites

OpolyA sites and signal
sequences

CIRNAI experiments
[ORNAs aligned by BLAT {best)

9
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With Genome Browser, one can search for sequences by name or sequence (restricted to oligo size pieces)
match, display and explore selected tracks of sequence and sequence features, and export sequences, features and
images. Interested users can either explore around the page or read the user guides (<http://www.its.caltech.edu/
~wormbase/userguide/M enu/Sequence/index.html>;  <http://www.mrw.interscience.wiley.com/cp/cpbi/articles/bi0l
08/frame.html>).

6. Sequence analysis-search for homologous sequences
6.1. NCBI Blast

NCBI Blast <http://www.nchi.nim.nih.gov/BLAST/> offers a very extensive set of blast services. Here,
different types of blast searches can be performed against al available sequences in GenBank database. One can

even download programsto install and run locally.

Entrez BLAST OMIM Taxonomy Structure
New 15 Nov 2004 Download the BLAST poster from SC2004!
Nucleotide Protein
Mailing list e Quickly search for highly similar sequences e Protein-protein BLAST (hlastp)
References {megahlast) e PHI- and PSI-BLAST
NCBI e Quickly search for divergent sequences e Search for short, nearly exact matches
Contributors (discontiguous megablast) e Searchthe conserved domain database
o Nucleotide-nucleotide BLAST (blastn) {rpshlast)
o Search for short, nearly exact matches e Search by domain architecture {cdar)
e Search trace archives with megahlast or
FAQs discontiguous megablast
Program
selection Translated Genomes

guide
Web service

- e Translated gueryvs. protein database (blast) e Chicken, cow, pig, dog, sheep, cat

e Protein queryvs. translated database {thlastn) e Environmental samples

T e Translated queryvs. translated database e Human, mouse, rat
{thlasto) e Fugu rubripes, zebrafish

Databases e Insects, nematodes, plants, fungi, malaria
Documentation e Microbial genomes, other eukaryotic genomes
Errata
Executables Special Meta

Source code

Search for gene expression data (GEO BLAST) e Retrieve results by RID
Align two sequences (hl2sed)

Screen for vector contamination {VecScreen)

Immunoglobin BLAST {lgBlast)

SNP BLAST New

Support

e Contact us

6.2. WormBase Blat Server

WormBase Blat Server <http://www.wormbase.org/db/searches/blat> is limited to basic Blast or Blat searches
against C. elegans and C. Briggsae sequences. However, WormBase already stores information of homologous
sequences from other species in its database. Such sequences may be displayed in Genome Browser under feature
tracks.

7. Genetics
7.1. Caenorhabditis Genetics Center (CGC)

Caenorhabditis Genetics Center (CGC) <http://biosci.umn.edu/CGC/CGChomepage.htm> is a resource center
for C. elegans genetics. It is responsible for gene nomenclature, strain collection and distribution, and genetic map

construction. CGC homepage is a portal that has links to these and some other related services useful to C. elegans
geneticists.
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Welcome to the

Caenorhabditis Genetics Center

at the University of Minnesota

Caenorhabditis Genetics Center
University of Minnesota
6-160 Jackson Hall
321 Church Street S.E.
Minneapolis, MIN 55455
Phone: (612) 625-2265
FAX: (612) 625-4648

About the CGC I Worm Breeder's Gazette | Strain List
%m Nomenclature WormBase
Bibliography —— -

Leon Avery's C. elegans

NIH NCRR
Server —

What is C. elegans?

2005 C. elegans International

2003 Genetic Map :
Ieeting

Mail comments to: stien@hiasci.chs.umsn.edu

7.2. Genetic mapping analysis

WormBase integrates genetic map information with that of physical map. Two search tools are particular
useful for genetic mapping analysis.

Genetic Interval Search

e This page will list genes inside a genetically-defined interval.

e Specify a genetic interval using the names of two genes (for example evl-7 to sup-23).

o Alternatively, define the endpoints using the notation chromosome:position, asin ll-4 .3 to I1-4.0.
e Entering a single value into the start position will center the search on a window 0.3 chM wide

e Interval size is currently limited to 2 cM. Longer intervals may take some time to collate.

From position/landmark: [li-4.3 To: [I-4.0 | search |

Displaying genetic interval Il:-4.3 to 11:-4.0

Name [Map| Pos Type Description
The B0304.3 gene encodes a homolog of the human gene CYP7B1, which
?ﬁggf{ I 42541 gz;need when mutated leads to giant cell hepatitis (OMIM:231100).

RNAI: WT [WBRNAIO0009688]

hih-1 is orthologous to the human gene MYOGENIC FACTOR 6
(HERCULIN) (MYF6; OMIM: 159991), which when mutated leads to disease.
[C.elegansll] cc450am : recessive lethal, arrest at varying stages as lumpy
dumpy with some muscle differentiation, disorganized myofilaments.
B0304 1/ named Encodes member of'MyoD family. Transcripts present transientlyin MS
P ’ I }-4.2322 descendants, stably in D daughters and C and MS lineages leading to body
gene : SOOI - .

wall muscle. Antibody staining similar {(nuclear staining, persists through
development of body wall muscle cells). [Krause et al. 1990, 1994; Chen et
al. 1992, KM, PD]
RNAI WT WBRNAIO0009686], Unc [WBRNAIO0024379]; Unc
[WBRNAIO0D027142]
Bo3044 I 42233 predicted [No molecular description available.

PRI PR A VAT RO A AAAAALOAT
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Genetic Interval Search <http://wormbase.org/db/searches/interval> can return a list of genes that have the
potential to map within a specified genetic interval.

It should be noted that the genetic and physical map correlation is often solely based on statistical inferences
thus should not be taken literally asfactual.

7.3. Small interval genetic mapping

SNP, Visible Marker, And Strain Search <http://wormbase.org/db/searches/strains> is particularly useful for
finding markers for genetic mapping experimentsin asmall interval.

SNP, Visible Marker, And Strain Search

This page is designed to assist in the selection of SNPS and visible genetic markers for mapping experiments.
Provided with a genetic interval, it will display all visible markers and SNPs within that interval, as well as strains
carrying those SNPs. The severity of markers can be restricted to avoid conflicts with the mutation of interest. To
simplify in the acquisition of strains, strains can be restricted to those directly available from the CGC.

Specify the interval using the names of two genetically defined loci { unc-70 ), or predicted genes (JC8.10a).
Alternatively, you may provide genetic map positions using chromosome:position notation (lll-0.685).
Please note: intervals are restricted to 2 ch.

Entering a single value into the start position will center the search on a window 0.3 ch wide.

Learn more about how this script works.

Search Parameters
From position/landmark: bli-6 to unc-24
Loci ® All O Cloned Only ONone
® All O Snip-SNPs O SNPs
O Al ® Verified OPredicted
[JExclude loci with no Ease of Scoring data?
3 v
[JExclude loci with no mating efficiency data?
Exclude Lethals? OYes
Strains O CGC Strains Only ® All Strains

Reset Search l

SNPs
Ease Of Scoring

Mating Efficiency

8. Cell and anatomy

8.1. WormAtlas

WormAtlas <http://www.wormatlas.org/> provides anatomical information of C. elegans. The front page lists
several useful entry points.
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WOWTL S a database of behavioral and structural
1ViT\ } \ anatomy of Caenorhabditis elegans

INDEX NEWS & NOTES

2 HANDBOOK gf worm anatomy * 02/19/05: A 3-D reconstruction of GFP-expressing excretory gland

3 = cells by R. Newbury & Moerman lab has been added to the Excretor:
Fine structure of the worm (Slidable Worm) Qer: i s SXerEon

“MAC COMPUTER USERS WITH NETSCAPE COMMUNICATOR (earler versions > 02/16/05: Muscle Part Il (Somatic muscle) section has been added

than 6.2) AS THEIR BROWSERS, READ HERE* to the handbook.
 02/06/05: Cephalic sensilla section of the Handbook has been
© SW-Wormviewer revised with GFP images of Cephalic sheath cells added.
© SW-Wormtiler * 01/09/05: Muscle Part | (Overview) and Muscle Part Ill {Nonstriated
muscle) sections have been added to the handbook. You can see a
Methods for cell identification in the worm movie of reconstruction of neck muscle arms in Part |
¢ 09/29/04: More connectivity data from the "Male Wiring Project” has
Individual Neurons been added to Individual Neurons (see AS11, DAS, DAZ, DDG, DVE,
= DVF, PDA, PDC, PGA, PVP, PVT, PVY).
Anatomical Methods * 09/2/04: Methods for Cell Identification has been updated and now
includes general guides to male tail cells plus an excellent guide to
WormAtlas Discussion Forum Post Cloacal Sensilla and Spicule cells {by L. Rene Garcia). This
latter guide can also be viewed via the "Cell ID" links on PCAUR,
Glossary of anatomical terms in C. elegans : PCBR/L, PCCR/L and SPCL/R Individual Neuron pages.
® 08/31/04: A mirror site is created for WA at Pittsburgh
A-B-C-D-E-F-G-H-I-J-K-L-M-N-O-P-Q-R-S-T-U-V Supercomputing Center. The mirror link is recommended for
bookmarking.
© Links to other biological dictionaries and glossaries  08/30/04: New male neuron connectivity data from the "Male Wiring

Project” has been added to Individual Neurons (Post Cloacal Sensilla
neurons PCAL/R, PCBR/L, PCCR/L and spicule neuron SPCL/R)

l PVT & 0B/09/04: SPeclallzed partners within Hypodermis Part Il -Neuronal
Support Cells is expanded.

JREAD WORMBASE
NEURONS
%‘ Q — —
— H SERVER

THE CENTER FOR C.elegans ANATOMY

One can use the simple text search tool to search the site for information that relates to anatomical terms (e.g.
PVT, name of aneuron). Another good way to use this siteis to read sections of the “handbook” .

ATLAS OF C. elegans ANATOMY- an illustrated handbook

HERMAPHRODITE ANATOMY MALE ANATOMY ADDENDUM
Edited by: Z. F. Altun & D. H. Hall Edited by: R. Lints & D. H. Hall
Chapter 1: Overall description of body Chapter 1 Introduction to the Chapter 1: C. elegans behaviors
shape male and processes
¢ Part | - Body shape, behavior and ChaQter 2: Phylogeny by David
Chapter 2. Adult organs and tissues propagation H. A. Fitch
* Part Il - Anatomical differences APPENDIX:
1. Epithelial System between the sexes
© Hypodermis Chapter 2 Adult organs and [@lreferences
© Specialized epith. cells Part tissues
l-Seam Cells
o Specialized epith. cells Part 1. Epithelial System @l crawling C. efegans - from
Il-Neuronal Support Cells © Hypodermis Goldstein lab
m |ntroduction o Part I-Seam Cells . .
= Glia table © Part Il-Neuronal Support .A Etl'rd S e\’e view of C. elegans
= Amphid sensilla Cells -quicktime movie.
m CEP sensilla © Part lIl-Other interfacial by Adam Hartley and Carolyn -
® Phasmid sensilla cells Marks
® |L & OL sensilla 2. Nervous System
® Deirid sensilla © General Description
o Specialized epith. cells Part © Male sensory organs
lIl-Other interfacial cells © Individual Neurons
2. Nervous System © Commissures
A Canaval Nanavindine & Qunancac

8.2. Gene Expression Pattern

Summary of published gene expression data can be found at WormBase, or C. elegans AceView. Two Web
sites offer primary, sometimes unpublished expression data.

13

WormBeek.org


http://www.wormbase.org/db/get?name=PVT;class=Cell

Web resources for C. elegans studies

The Nematode Expression Pattern Database (NEXTDB) <http://nematode.lab.nig.ac.jp/db2/>
provides access to C. elegans EST sequences obtained by Yuji Koharas laboratory and some other experimental
results derived from them, such as expression patterns determined by in situ hybridization, which can be searched
viaatext query tool.

Advanced search by kevwords

key value example
YK clone ykd8g3, YKA48G3, ykd8g3.3, 4823
cosmid | KoaH4 K04H4, k04h4
gene name pos-1, POS-1
product name K04H4 2a, k04h4 2a
CELK group CELK02199, 2199
homologous protein kinase, homeobox
motif or domain transmembrane receptor
chromosome al  w
clone size to

As an example, let's query for cosmid KO4H4. On the result page, one can either click on a group, such as
CELK02617, to go to the summary page for this EST cluster group (roughly equivalent to a gene) directly, or one
can select the cosmid K04H4 link to jump to a map view to begin browsing along the chromosome, gene-by-gene,
for in situ data.

Result of keyword search

clone group  chromosome cosmid CDS No. product gene size
102507 M’ G3 K04H4 1 K04H4.1 emb-92.50
1053c02 CELEK02617 LG3 K04H4 1 K04H4.1 emb-9 2.68
1062a05 CELK02617 LG3 K04H4 1 K04H4.1 emb-92.22
1068c10 CELK02617 LG3 K04H4 1 K04H4.1 emb-92.13
1068f08 CELKO01842 LG3 K04H4 1 K04H4.1 emb-9 371
1071410 CELK 10298 LG3 K04H4 4 K04H45 x 2.61
108f8 CELK 02617 LG3 K04H4 1 K04H4.1 emb-9 1.89
1113c11 CELK02617 LG3 K04H4 1 K04H4.1 emb-92.24
1202a01 CELEK02617 LG3 K04H4 1 K04H4.1 emb-92.94
1278a06 CELKO02617 LG3 K04H4 1 K04H4.1 emb-9 549
1285a06 CELKO02617 LG3 K04H4 1 K04H4.1 emb-92.08
1285d05 CELKO02617 LG3 K04H4 1 K04H4.1 emb-92.14
1313a04 CELKO02617 LG3 K04H4 1 K04H4.1 emb-9 5.04
1317c06 CELK11193LG3 K04H4 4 K04H45 x 1.92
133411 CELEK02133LG3 K04H4 3 K04H4.2b x 1.66
134e1  CELKO021%3 LG3 K04H4 3 K04H4.2b x 2.58
1415203 CELKO02133 LG3 K04H4 2 K04H4.2b x 2.85
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Map type selection : KO4H4

region of a map to be displayed

o ©® display neighboring cosmids of the selected one
¢ O display the selected cosmid

image information to be displayed

¢ [Yin-situ hybridization
¢ [V]in-situ hybridization (not arranged)

GO =)

To go to the map view, select “display neighboring cosmids’. Note here that it is best to start with one cosmid
on either side because more will be too crowded for the physical map display. Click on the “submit” button brings
up an “Area map” page. On the left hand side of this page is a physical map which is actually an interactive
graphical Java application.

Area map (around the cosmid K04H4)

New window for : [ shift | [ precise | [ help |

CELK 04818
zo00m v | precise | ‘Eiﬂ 1
/ -
0 /
/ CELKO03839
T5000 /o
10000 #* /.-‘" /
L snomEECATHT //
CELLz3818
T200@LKo8789 | & /oy {
// CELK02617
1 &&Eﬁég% . o d
% ELFD0903 / £
- / [~
30000 Al / .7
35000 /L L S
CELKR2GY 2199 .
T40000
e & a a 4 CEL:Kozlgg-l
CELF02762 /
T50000 CELKI]1 /
155000 CELK10298 /| {
80000 ofle s || A
cfi-B CELKOS71g——— |
eene | CELR08719
T70000 / |
| o W |/ CELR03670
Te0000 = [/
E 70 =
Tes000 (LKL 71 Elﬁgm / s
/ ghu s o
T90000/y] e} o Mo
/
95297795000 /
CELKD0826CELFO087Y CELK00826
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On this page, clicking on any thumbnail will bring up linksto full sizein situ images. To move ‘downward’ on
the physical map, select the pink bar representing the lower cosmid; then click on the “shift” button on top of this
page to effect the move. To move by more than one cosmid at a time, one can change the number (defaulted to 1)
next to the “shift” button. To adjust the viewable area of the physical map display, one needs to resize the map.
“Change map size” control strip is at the very bottom of the web page (not in view here). A warning here is that this
Java application may not be stable at all times. Be gentle.

8.3. BCGSC Expression Pattern

BCGSC Expression Patterns <http://elegans.bcgsc.calperl/eprofile/browse> lists GFP expression data which
can be browsed directly or searched by gene name, tissue pattern or life stage.
Expression Patterns

for C. elegans promoter:: GFP fusions

Browse Gene Search Pattern Search Contact Disclaimer Home

Stage: - Any stage -~ W | Tissue: | - Any lissue - v
Genes/Pg: | 10 W Page: | 1.(AC7--BO0) &
Page 1/104 == =|

Selected Parameters

Gene(s) *
Statistics
Gene hits 1031/ 1031
Strain hits 1122 /1122
-- any stage --, -- any tissue --
Gene(s) Locus Strain I (s) Video(s) L tion (WS81) Stage Tissue

intestinal, renal gland cells, ventral nerve cord, head neurons,

¥ Larval : e o
AC7.1 BC11537 . 1Vi5122001,,5124802 unidentified tail

Wormbase
Adult  intestinal, renal gland cells, head neurons
5 Larval unidentified head, unidentified tail
AH6.10 sra-6  BC13729 . i e R
Adult  unidentified head

11:9541703..9544578 Larval head neurons, tail neurons

AH6.11  sra-7 BC12595

[Wormbase] "

Warenbaie Adult  head neurons, tail neurons
Uaroel intestinal muscle, anal sphincter/depressor muscle, hypodermis,

unidentified head
aitae |ors | pensss ‘ 11:9525846.,9528704

Wormbase o el | [ ol a | identified

Adult intestinal muscle, anal sphincter/depressor muscle, unidentifie
ea

Larval head neurons, tail neurons

Vi10331821..10334772

B0024.14a BC10320 [Wormbase]

Adult  vulval muscle, head neurons, tail neurons
For each expression pattern, there are text annotations, images or even animations of series of images.

9. Concluding remark

The Web is till growing rapidly, both in terms of technology and content. We can expect that C. elegans Web
resources will also grow and improve. As more people become accustomed to using the Web in their research,
existing resources will improve and more will be made available. It will be a challenge for this chapter to keep up
with future changes so that it remains to be useful.

All WormBook content, except where otherwise noted, is licensed under a Creative
SRR Commons Attribution License
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