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ABSTRACT information regarding gene expression and localization is
important for understanding the outline of gene functions in
developmental mechanisms. Indeed, there are precedents of
similar research and related databases that have been applied to
several organisms (6,7). Thus, we are constructing a database,

MAGEST is a database for newly identified maternal
cDNAs of the ascidian, Halocynthia roretzi , which
aims to examine the population of the mRNAs. We

have collected 3 "and 5' tag sequences of MRNAs and named MAGEST—Maboya (the ascidianHalocynthia
their expression data from whole-mount i situ_hybridi-  roretzi) Gene Expression patterns and Expression Sequence
zation in early embryos. To date, we have determined Tags—to analyze the data produced in our project.

more than 2000 tag-sequences of H.roretzi cDNAs
and input them into qullc databases. Thfa. tag CONTENTS OF MAGEST
sequences and the expression data as well as additional
information can be obtained through MAGEST via Currently, MAGEST contains two types of data: tHeaBd 3
the WWW at http://www.genome.ad.jp/magest/ ESTs by DNA sequencing and the gene expression data by
whole-mountin situ hybridization (WISH). Each cDNA clone
is given a unique gene code consisting of six alphanumerical
INTRODUCTION characters. This gene code reflects our way of handling

In the phylum Chordata, genomic duplication events occurre@lasmid DNAs using a 384 (16 lines24 columns) well plate.
twice in the process of vertebrate evolution. Ascidian, which igor example, clone 001B03 represents line B and column 03 in
lower chordate, however, has a non-duplicated genome thatate No.001. For each clone, we remove cloning vector
can be regarded as a basic set of chordate-type genome (3gduences and amplguous regions that contain stretches_of N
This suggests that ascidian is a good model system to investigdfmbiguous nucleotide) from raw sequence data and register
the functions of chordate genomes. Fertilized eggs cleavée processed sequences in the MAGEST database. These
many times to give rise to multicellular organisms. Within sequences are used as query sequences for BLAST homology
embryosy embryonic blastomeres deve|op into various types @parches against GenBank (8) at the nucleotide sequence level and
tissues such as epidermis, muscles and nervous systems. In 8480 against nr-aa, a non-redundant protein sequence database
process of early embryogenesis, maternal factors stored in eggnstructed from SWISS-PROT (9), PIR (10), PRF (11) and
cytoplasms are known to play various significant roles (2)GenPept (12) (translated GenBank), at the amino acid
Since the last century, the ascidian egg has been well-known &gquence level. Up to 10 entries above a given threshold are
a mosaic egg in which many blastomeres in the early embry@tored in MAGEST. They can be retrieved from the original
differentiate autonomously. Recent works have revealed cytglatabases by the DBGET/LInkDB system (13). All B8ST
plasmic determinants that direct the formation of epidermissequences are compared with each other to examine the
muscle and endoderm as well as cytoplasmic factors are involvétimbers of redundant genes. Because we use an unnormalized
in the axis specification of the embryo and in gastrulation (3,4). IEDNA library, redundant genes may be considered to reflect
addition, the embryonic cell lineage is almost completelythe population of maternal mRNAs. Based on these search
revealed by intracellular marking (5). For these reasons, we becarfgsults, we annotate each clone. In addition, we annotate the
interested in maternal mMRNAs as candidates for cytoplasmiEC number to a clone encoding an enzyme. Using the EC
determinants and initiated a cDNA project that collects mRNAhumbers, these clones are linked to the KEGG pathway map
tag-sequences and their expression data. The ESTs determir(@d). The list of contents in MAGEST is shown in Table 1.

in this work were obtained from eight different plates of a WISH is carried out for staged embryos to obtain information
library made from fertilized ascidian eggs. cDNA librariesabout localization and/or expression sites of the clones during
were constructed in the STRATAGENE pBluescript vectorembryogenesis. We adopt three developmental stages: the 8-cell
following the manufacturer’s instructions. The libraries werestage, the 110-cell stage and early tailbud (e Tb) stage. At the 8-cell
arrayed in 384-well plates in a Genetix Q-Bot robot. Theembryo stage, it is easy to identify the orientation of the
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Table 1.List of contents in MAGEST

Data Field Content

Information from ESTs

Gene code ex. 001A03

Gene name ex. Hrwnt-5

Description Brief description of the sequence

Overlap gene Redundant gene identifiers

EC number

3 EST 3 tag sequence

5 EST 5 tag sequence

GenBank Results of a similar search against GenBank
dbEST Results of a similar search against dbEST
NRAA Results of a similar search against nr-aa

Information from WISH

8-cell Evaluation according to our classification of expression patterns in the 8-cell stage embryo
110-cell Evaluation according to our classification of expression patterns in the 110-cell stage embryo
eThb Evaluation according to our classification of localization patterns in the eTb stage embryo
image Images from WISH

embryo along the animal-vegetal and anterior-posterior axesable 2. Classification scheme to evaluate the localization and/or expression
which are utilized to see the distribution of maternal RNAs. Inpatterns, which is based on the cell lineage analysis in ascidian embryo (5)
the 110-cell embryo, the developmental cell fate of every

blastomere is almost completely restricted. The 110-cefi-cell 110-cell Early tail bud
embryo is used to see the lineage-specificity of gene expressiosH_done ISH_done ISH_done
In the eTb embryo, the basic body plan is established. Thgyeran overall overall
embryo _at this stage is used to see th_e tissue specificity of gerHﬁtochondria_like mitochondria_like mitochondria_like
expression. Many genes that are isolated from the cDNA ) ) ) i
library are also zygotically expressed, and the data of both thd*2 epidermis epidermis
maternal and/or the zygotic expression pattern of these gengé?2 brain adhesive organ
are registered in MAGEST. We classify the expression data4.1 nerve cord brain
according to each blastomere or tissue as shown in Table g4 1 notochord nerve cord
This classification is based on the cell lineage analysis in the .

. . - . post plasmic RNA muscle notochord
ascidian embryo (5). A clone not showing a specific expressmﬂj
pattern is classified as ‘overall’ when it is expressed over the mesenchyme muscle
entire embryo, or only ‘ISH_done’ when no signal is detected. Trunk lateral cell mesenchyme
We provide the original images of WISH in addition to the Trunk ventral cell endoderm
classification data. endoderm endodermal strand

post plasmic RNA post plasmic RNA

DATA RETRIEVAL SYSTEM
. . . ost plasmic RNA, expressed in the posterior cytoplasms in a pair of
MAGEST, 'mplementEd in the Sybase relational databas%osterior-vegetal cells; mitochondria_like, similar to the expression pattern of

system, is accessible through the WWW. Its CGI programs argitchondrial 16S ribosomal RNA; overall, expressed throughout the embryo;
written in the Perl programming language with Sybperl, alSH_done, WISH was carried out.
Sybase extension module to Perl.
We provided several facilities for data retrieval. One can
retrieve the data by using keywords or by specifying an entreTb stage?’ or ‘Are there clones expressed in a4.2 in the 8-cell
identifier. A similar search can be performed for tHeaBd 8  embryo but unexpressed in eTb embryo?’.
ESTs in MAGEST. In addition, we provided a unique data
retrieval system using our classification of gene expressio
data derived from WISH. One can search the clone using a‘r}lUTURE DIRECTIONS
arbitrary combination of expression patterns, for exampleln this project, we aim at an all-inclusive and systematic
‘Which clones are expressed in the brain and nerve cord in theéescription of maternal transcripts of fertilized Japanese ascidian
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eggs,H.roretzi cDNA sequences from ~10 000 different genesresources are given by the Super Computer Laboratory of the
and their expression patterns during embryogenesis. Currentlistitute for Chemical Research, Kyoto University.
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