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Medicine (SSBM) belongs to a new

generation of molecular biology and
genetics software products that use the
newest computing technologies—relation-
al databases, client-server ar-
chitecture, and Java frame-
work. The novel software de-
sign of SSBM augments con-
siderably the features usually
encountered in stand-alone ap-
plications running on desktop
computers. Not so long ago,
the best bioinformatics soft-
ware could have been identi-
fied by simply counting all available fea-
tures and comparing the speed of similari-
ty searches and sequence alignments. To-
day, products like SSBM illustrate that, in
addition to traditional sequence analysis
features, contemporary software dealing
with genomic data must solve the problem
of database management and provide a se-
cure environment for the collaborative
work of many scientists.

SSBM belongs to a family of software
products for bioinformatics and molecular
biology research and extends the function-
ality of the well-known InforMax Vector
NTI Suite. Software products for bioinfor-
matics usually contain computational tools
to allow researchers to easily manipulate
and study nucleic acid and protein se-
quences in detail. In its present design, the
SSBM package consists of three separate,
networked software modules: (i) database
files, which contain diverse sequence, an-
notation, and analysis data; (ii) the server
software application, which executes client
requests, performs searches, and prepares
documents and reports; and (iii) the client
software application, which presents the
user with tools for managing sequences,
interpreting search results, and conducting
sequence analyses.

The SSBM database uses the relational
database engine Oracle (from Oracle Corpo-
ration), which permits storage of a tremen-
dous amount of genomic information while
performing fast and reliable searches. The
ability to use Oracle is very attractive, not
only for its excellent performance, but also
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because of its widespread use by major
pharmaceutical manufacturers.

The SSBM server application is at the
center of all of the sequence analysis meth-
ods and similarity searches. It performs
database similarity searches, conducts mul-
tiple sequence alignments, prepares se-
quence annotations to be viewed by the us-
er, and so forth.-SSBM’s design allows ad-
vanced users to modify the program by
adding novel analysis methods directly into
the SSBM server application framework.
For example, SSBM allows the system ad-
ministrator to introduce new sequence
analysis methods and new user
interface elements.

There are certain consider-
ations in purchasing and set-
ting up a client-server applica-
tion such as SSBM that desk-
top computer users normally
wouldn’t have to consider. For
example, most desktop bioin-
formatics software products
take the same time to perform an align-
ment on a Monday afternoon as on a Fri-
day morning. However, a client-server sys-
tem, such as SSBM, will behave different-
ly. Users will need to do their homework
and consider the total number of clients,
complexity of an average task performed,
network traffic, and size of the database

with InforMax’s benchmark tables (which
list an average waiting time for a user op-
eration performed on the server in its stan-
dard configuration), will assist in planning
the server hardware configuration and esti-
mating the total price of the SSBM instal-
lation. Additional benchmarks will esti-
mate the effect of a number of connected
users on overall system performance.

At the time of this review, benchmark
tables were not yet available from Infor-
Max, so potential SSBM customers will
have to rely on a subjective measurement
of performance. Users of SSBM would
benefit from having reference benchmarks
reported in the product literature and soft-
ware manuals.

The SSBM server runs cooperatively
with the host company Web server. Most
users, however, will interact only with the
SSBM client application on a PC via a Web
browser. A user launches SSBM simply by
navigating to a page on the InforMax Web
site and logging in. Once authenticated, the
user continues to work in the newly opened
browser window, which is brought to life
by a powerful Java program called an ap-
plet. User actions available through the ap-
plet (such as selecting a menu item, choos-
ing a sequence from the list, or pushing a
button) are communicated to the SSBM
server to obtain more data or to invoke a
server function.

SSBM combines several differ-

ent types of data in an extensible
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Fig. 1. Molecule Viewer window. Nucleotide and amino
acid sequences contain a large number of theoretically
predicted and experimentally determined pieces of infor-
mation. The Molecule Viewer applet summarizes comput-
ed and available experimental sequence region properties
(top left), creates a map of annotated sequence regions
(top right), and allows a detailed view of every sequence

database. The system administrator
can deposit entire databases into it,
such as SWISS-PROT, GenBank, or
PDB. An ordinary SSBM user has
no need to know where specific
database files are or how to build an

residue (bottom; double-stranded DNA is shown).

before ordering the product. It is even
more important to know how performance
may be improved by boosting the compu-
tational power of the server with more pro-
cessors, memory, or disk space. Potential
customers should design an activity profile
containing an estimated number of users
and a list of typical searches, alignments,
and analyses to be performed with SSBM.
Such an activity profile, in conjunction

index file. “The database” does all
of these low-level tasks automatical-
ly. All types of reports created within the
SSBM work space are stored in the
database if the user chooses to save them.
Another advantage of the central se-
quence database is that any type of sequence
search or report created in the program has
ready access to the relevant sequence or se-
quences and analyses. Finally, the structure
of the database is kept flexible enough to
permit user-definable fields. There are virtu-
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ally unlimited possibilities to use such fields
for storing notes, personal and departmental
information, as well as for organization-
wide registration codes and labels. Current-
ly, only text and numeric data can be stored
in the user-definable fields, however.

SSBM uses a tight security scheme to
control access to the database. The system
administrator creates new user groups. One
member of the group, designated as group
manager, is responsible for adding or delet-
ing users for that group. The system ad-
ministrator always can see and modify any
item in the database. All SSBM sequence
data, annotations, analyses, and reports
have an assigned owner. The SSBM server
secures data belonging to an individual us-
er and to a group of users. Any scientist,
after creating a new sequence, has an op-
tion to save the sequence in a private fold-
er, in the folder shared by his or her re-
search group, or the sequence can be pub-
lished to everyone with server access. No
other scientist will be able to access se-
quence data, annotations, and analysis for
any sequences marked as “private.” If the
sequence is published to a group of scien-
tists, any group member will be able to
make changes or delete a sequence. Every-
one in the group might use the same set of
sequences for similarity searches, for sta-
tistical studies, for temporary annotations,
or for information exchange.

The SSBM work space is built around
browser, Internet, and Java technology, so
it inherits the remarkable convenience and
interactivity of desktop applications. The
SSBM work space incorporates the Mi-
crosoft Office look and feel, including
toolbars, pop-up and pull-down menus,
fonts of multiple styles and colors, zoom
levels, presentation of facts in the tree
view, charts and drawings, and color print-
ing from the presentation window. The
SSBM work space is claimed by InforMax
to be one of the largest user interface de-
velopments ever undertaken in Java.

Depending on the situation, users will
encounter different types of SSBM view
windows including Subset View, Molecule
View, Search Result View, and Alignment
View. The Subset View shows a list of nu-
cleotide or amino acid sequences contain-
ing the word “gene” in the description
field. A subset is automatically construct-
ed to represent search results, or sequences
can be manually added to create a custom
subset. Most essential sequence informa-
tion is presented in the Subset View.

All sequence annotations can be viewed
simultaneously in the Molecule View (Fig.
1), where the sequence “AAQUINOX” is
presented. The top left corner of the window
contains computed sequence properties and
the feature map retrieved from the database.
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The top right corner contains a cartoon of
the “AAQUINOX” sequence with different
sequence features marked with separate ar-
rows. The nucleotide sequence itself is
shown at the bottom of the window, where
sequence residues corresponding to a select-
ed feature are automatically highlighted. If
the Molecule View window contains an
amino acid sequence, the sequence feature
map can be replaced with a hydrophobicity
or other sequence profile plot.

Results of similarity searches (Fig. 2)
or multiple alignments are presented in
the analysis-dependent window. For exam-
ple, the list of best-similarity hits is auto-

above databases including feature maps,
residue ambiguities, references, species,
keywords, organisms, and database cross-
references. When new versions of the
databases become available, the SSBM
system administrator can import the entire
database content into SSBM, thereby re-
placing old data. New index files for
BLAST and other searches are built auto-
matically at the time of importing. SSBM
also supports incremental updates.

Among the many features of SSBM, its
versatile search capabilities are most no-
table. From the SSBM work space, users
can perform the widely used BLAST and
FASTA similarity, BLOCKS profile,
and PROSITE pattern searches with
just a click of the mouse. Text
searches can be conducted across
any combination of standard (de-
scription, author, species, and so
forth) or user-defined database

Fig. 2. BLAST Viewer window. SSBM includes conve-
nient tools to graphically interpret the statistical signif-
icance of the BLAST search and to compare two or
more sequences. A single window conveniently summa-
rizes the similarity hits (top left), statistical sequence
profiles (top right), and sequence alignment (bottom).

matically extracted from the Basic Local
Alignment Search Tool (BLAST) similari-
ty search results file and is presented in
easy-to-read graphical form, making it
possible to organize and analyze huge
amounts of information.

Users who have the InforMax Vector
NTI suite in addition to SSBM can take
advantage of instant data transfer between
the Vector NTI work space and the se-
quence currently presented in the molecule
view. When data transfer was performed
from SSBM into Vector NTI, all sequence
annotations were safely preserved. Re-
verse transfer of the sequence from Vector
NTI into SSBM works equally well using
a special Web form. Users can specify a
private or public database subset for stor-
ing new sequences.

SSBM supports, and can be shipped
with, any of the publicly available nu-
cleotide or amino acid sequence databases
(GenBank, SWISS-PROT, PDB, EMBL,
and TREMBL). Customized integration to
existing proprietary databases is offered as
well. SSBM successfully recognizes virtu-
ally all sequence annotations stored in the

fields. Most important, retrieved
search hits are always conveniently
organized in subsets, and search
statistics can be analyzed with the
help of specialized viewers.

Anyone concerned about the ac-
curacy of the sequence analyses will
appreciate that the majority of the
SSBM analysis methods were taken
directly from InforMax Vector NTI
Suite, which has been in use for sev-
eral years. In other cases, either orig-
inal computer programs (as dis-
tributed by authors) were used [for
example, BLAST, distributed by the
National Center for Biotechnology
Information] or the original algorithms
from the literature were re-created by In-
forMax and optimized.

In summary, SSBM is a client-server ap-
plication that is well designed and provides
the power and functionality necessary to
serve a diverse set of enterprises. It is an im-
portant evolutionary step for InforMax that
may give its Vector NTI product a significant
advantage over other desktop applications.

The minimum system requirements are a
Sun Solaris 2.5.1+, SGI Irix 6.4.1, Dec Al-
pha Digital Unix 4.0 D, 1+ gigabytes (GB)
of memory, 4+ CPUs, HTTP server (tested
with Apache), and Oracle 7+. The SSBM
can be shipped with all of the publicly avail-
able databases, which require approximately
70 GB of server disk space for a complete
installation. The SSBM Java Client 1.0 can
be started from any Java 1.0.2—compliant
Web browser: Internet Explorer 4.0+ or
Netscape Navigator 3.0+ and Communicator
4.0+ on PC running Windows 95+, NT 4.0+,
or Macintosh Power PC running MacOS
7.61 or 8.0+. The virtual reality CosmoPlay-
er 2.1 plug-in or RasMol are required for
viewing PDB files in three dimensions.
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