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Features of the HyperGenome System are described herein.  This system was devel-
oped to integrate information from the human genomic map from Genome Data Base
(GDB) to DNA sequences from GenBank. DNA sequence data were assigned to locus on
genomic map by checking cross references. The OpenWindows has been adopted for
display information.

INTRODUCTION

There are various facts of experimental information related to the human genome
project. The top of reference information we focused on is the genomic map, and the
bottom information we have focused on is DNA sequences. Information on the human
genomic map was collected in Genome Data Base (GDB). The DNA sequence infor-
mation was gathered in GenBank, EMBL, and DDBJ. And the amino acid sequences
were gathered in Protein Identification Resources (PIR). The formats of databases
are different from each other. In recent years, certain kinds of cross references which
link two databases were crested by some databases (Bilofsky and Burks, 1988). A
researcher, however, needs access to numerous databases to acquire information of the
genome related to a particular research. It would be difficult for a molecular biolo-
gist to handle a SQL system for retrieving information. Integrated database systems
have been constructed, for example Chromosome Information System (Johnston et al.,
1991) and Encyclopedia of the Mouse Genome (Epping and Ormsby, 1990). Almost of
those systems involve use of a pointer device as a mouse and a window system to get
the information that a researcher requires.

In attempts to integrate information from the human genomic map and DNA
sequences, we set up an integrated database HyperGenome for ready access to infor-
mation that the user needs.

SYSTEM CONFIGURATION

The integrated database HyperGenome supports the paralel display of informa
tion with each appearing in a separate window. This system works in OpenWindows
on SUN SPARCstation 2.
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In the genomic map, we gathered information on the locus, probe and reference in
GDB. In the DNA sequence, GenBank entry which corresponds to each locus in GDB
was chosen from GenBank. The map information was chosen according to assign-
ment to each chromosome, and the input data were transformed to the HyperGenome.
The selected entries from GenBank were collected according to assignment to each
chromosome then were transformed into input data to the HyperGenome (Fig. 1).

The assignment of entry of GenBank to locus in GDB was confirmed by agreement
between the accession number described in probe of GDB and the map position
mentioned in features of GenBank. The input errors were picked up in cross refer-
ences. Appropriate correction for input error was made by inspection of the defini-
tion of the gene.

We applied the OpenWindows system and graphical user interface to acquire
information from Locus to sequence by pointing button or locus in a window.

HyperGenome has nine functions: Chromosome, Locus, Select, Full, Reference,
Sequence, Probe, Keywords, and Superimpose. These functions are performed using
a clicking button (Fig. 2).

In the Basic window, the banding pattern and assigned gene symbol will be displayed
and any locus can be selected by clicking on a gene symbol. Information on reference,
probe, and sequence of a selected locus will be shown in each window by clinking on
the button (Fig. 3).

Clicking on any chromosome in the chromosome window will make it appear in the
Basic window. The keywords are collected from the gene symbol, name, location,
title of reference, probe name, and GenBank accession number. We can therefore
retrieve a locus by keywords in a keyword window (Fig. 4). The chromosome on
which the selected locus assigned will be displayed and the gene symbol will be
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LOCUS  HUMCDIAA3A 279 bp ds-DNA PRI 07-MAY-1991

DEFINITION Human differentiation antigen CD1-alpha-3 gene. exon 1, clone
lambda.R4B3.

{ACCESSION M14663 ]

KEYWORDS antigen; cell surface antigen.

SOURCE  Human (library D-I’LL-lanbda-2001) DNA, clone lambda.R4B3.

ORGANISM Homo sapiens
Eukaryota; Animalia; Metazoa; Chordata; Vertebrata; Mammalia;
Theria; Eutheria: Primates: Haplorhini; Catarrhini; Hominidae.

** Cloned Probe **

Name: R4B3 Locus: CDIA
GenePos: DNA Type:Genomic
Vector: pSVY2-gpt Vector Type: Plasmid
In Size: Total Size: Sequenced: Complete
Restriction Enzyme a End 1:Xhol End 2: Xhol
Al Vector Insert Site 1: Xhol Site 2: Xhol
For Excision at Site 1: Site 2

ATCC Status. 9 ATCC lnhost: ATCC Puredna:
enBank: MI14663
Annotat: This probe encodes CD1a protein. In H6875,a 4kb Xbal/EcoR1
fragment was used as a probe.

Fig. 1. Integration of GDB and GenBank.
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Fig. 2. Basic Window in the HyperGenome System.
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a3 ® Probe : Human ACCESSION 3
KEYWORDS ~ ornithine decarboxy)ase.
q32 SOURCE Human sultan myeloma cell DNA.
ORCANISM Homo sapiens
Locus : o( Eukaryota; Animalia; Metazoa; Chordata; Vertebrata: Masmalia
a33 Theria; Eutheria; '-‘n‘na(es: Haplorhini; Catarrhini; Howinidae.
Q34 REFERENCE 1 (bases 1 to 8841)
Q35 AUTHORS ~ Hickok,M.J., hamfrrs.,.. Crozat,A,, Halwekytoe,M., Alhonen,L..
PROBE_NAMET: pODCT0/2H Tocus: 0DC1 () Jaenne,]. and Jaenne,O.A.
936 GenePos: DNA Type: TITLE Husan ornithine dec arboxﬁ)ase encoding Joci: Nucleotide saguenc
937 vector: pBR322 . Vector Type: the expressed gene and characterization of a pseudogene
In Size; 1,825 kb Total Size: Sequenced: JOURNAL  Gene 93, 257-263 (1990)
Restriction Enzyme at End 1: ECORI End 2: ECORI STANDARD full staff_review
At vector Insert Site 1; EcoRI Slts 2v EcoRL
For Ex:ismn at Site 1: H .
ATCC Status ATCC Inhost: ATCC Fursdna:
Censank:
notat:
State: u]\y anuruveu by Or. Kenneth K. Kidd
Created: 18 Mar 87 00:00 Mod: 28 May 83 00:00 Appr: 25 Aug S0 09:58
PROBE_NAME2: § Locus: 00Ct
GenaPos: DNA Type: <DNA
Vector: Vector Type: Unknown

Fig. 3. Sequence and Probe Windows in the HyperGenome System
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Fig. 4. Keywords Window in the HyperGenome System.

darkened in the Basic window.
The function of superimpose is to overlap a chromosome on the selected chromosome

to determine the difference between chromosomes of different species.

CONCLUSION

We have registered over 4000 gene symbols and DNA fragments from GDB and
over 1500 DNA sequence entries have been registered. Almost al entries related to
the human genome project are incorporated into HyperGenome. This system can
provide ready retrieval by graphical user interface. Thus, molecular biologists with
little computer experience, can search for any kind of information on the genomic map
to the DNA sequence.
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