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(57) ABSTRACT 

A drug discovery research system Which includes a plurality 
of computers. The drug discovery research system provides 
for at least one of the plurality of computers to run a 
multi-platform object oriented programming code, and at 
least one of the plurality of computers to store drug discov 
ery related data. The system has a network architecture 
interconnecting the plurality of computers. The network 
architecture alloWs objects to transparently communicate 
With each other. The drug discovery research system pro 
vides for integrating and organizing data to facilitate drug 
discovery research. 
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SYSTEM FOR FACILITATING DRUG DISCOVERY 
DATA AND METHOD THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of co 
pending US. patent application Ser. No. 08/873,217 ?led 
Jun. 11, 1997 by Manuel Glynias et al. and titled SYSTEM 
FOR FACILITATING DRUG DISCOVERY DATA. The 
entire disclosure of Which is incorporated by reference. 

TECHNICAL FIELD 

[0002] The present invention relates generally to a client/ 
server based collaborative system Which alloWs for the 
integration of problem speci?c objects, algorithms and 
analyses. In particular, the present invention relates to a 
system Which integrates and organiZes biological and/or 
chemical data to facilitate drug discovery and design. 

BACKGROUND OF THE INVENTION 

[0003] The use of computers for retrieval and analysis of 
data has become the standard in information-intensive 
industries such as ?nance and the sciences. As bodies of 
information have groWn and become distributed into data 
bases, a neW set of disciplines (Informatics) aimed at study 
ing the context of this data has been created. 

[0004] Pharmaceutical and biotechnology companies 
place a high value on DNA and protein sequence informa 
tion. For example, in 1996 a major pharmaceutical company 
earned revenues of $38 million based on subscription fees 
for the use of its sequence databases. Many pharmaceutical 
companies have large contracts and/or investments With 
gene discovery companies. HoWever, since an unanalyZed 
DNA sequence has limited value, the outcome of gene 
discovery often hinges on bioinformatics—the application 
of computer technology to the analysis and management of 
sequence data. 

[0005] Computer technology is essential to analyZing data 
such as DNA sequences, but today users of informatics 
related softWare ?nd themselves in a dilemma. On one hand, 
the complexity of information makes the presentation of 
results crucial to understanding so the best informatics 
programs make use of interactive, graphical presentations. 
The best environment for understanding complex data rela 
tionships is a desktop computer running a graphical inter 
face, but the computational demands of DNA sequence 
analysis require poWerful Workstations, or supercomputers. 
Such (often very expensive) computers do not support 
interactive graphical representations of analyses. At present 
there is no single program that performs all of the functions 
necessary for successfully analyZing DNA and protein 
sequences. 

[0006] Although Web (e.g., netWork) technology alloWs 
users at a desktop computer to access programs and data 
bases on remote computers, such programs lack a unifying 
standard. In particular, these programs have their oWn 
unique interface—program speci?c format for input and 
output. Ease of use is sacri?ced, since users must learn to 
operate many different programs and must jump formidable 
technical hurdles to exchange data betWeen these programs. 
As this often involves laborious and tedious manipulation of 
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data ?les as Well as detailed knoWledge of the operations of 
programs and the quirks of each operating system, the 
chances of error are signi?cant. Currently, scientists either 
spend unnecessary hours to accomplish tasks With these 
tools, or simply choose not to try, and potentially miss 
important observations. 

[0007] In addition, Web technology does not permit suf 
?cient interactions betWeen programs and databases. When 
a neW program or database becomes available, the program 
or database needs to be ?rst integrated and organiZed into 
each computer Wishing to assess such neW program or 
database before interactions betWeen any old program or 
database With the neW program or database is permissible. 
Each program or database originally installed on the com 
puters needs to be told the addition of the neW program or 
database in order to effectively utiliZe the neW program or 
database. This could potentially be time consuming and 
costly. 

[0008] In industrial ?elds, there are additional information 
management issues. Oftentimes, several researchers Work 
ing in different of?ces in different states or countries have a 
need to share data results of tests and ?ndings to maximiZe 
ef?ciency. Data management and analysis softWare, to date, 
has failed to ful?ll this important need set, leaving the user 
to communicate his ?ndings via post, E-mail, or informal 
verbal communication. These situations particularly exist in 
such ?elds as bioinformatics and chemi-informatics, Where 
users have a strong need for sophisticated manipulation of 
data, With interactive and accessible output. Additionally, 
these users have an identi?able need for real-time sharing of 
pertinent information across multi-functional teams. 

[0009] One ansWer to this dilemma is the use of a client/ 
server system, (eg softWare on a personal computer or 
Workstation, running a graphical user interface (GUI), acting 
as a client of server softWare running on larger, faster 
machines). Data is stored on central machines, alloWing easy 
access for everyone on a project team. HoWever, for such a 
system to function smoothly, the clients and the servers must 
share communication protocols, so either the softWare 
developer must control both the client and server softWare or 
a common standard must be adopted. While client-server 
solutions have become increasingly popular, traditional cli 
ent/server systems are de?cient in several Ways Which have 
made them unsuitable as an effective softWare support for a 
rapidly changing ?eld like drug discovery. 

[0010] Conventional client/server systems tend to suffer 
from inherent in?exibility, due to the tight coupling of the 
client and server. To operate properly, the client softWare 
must “knoW” on What particular computer the server soft 
Ware runs, and the protocol With Which to “talk” to the 
server. If the server machine is busy or doWn, the client 
softWare is unable to Work, even if other machines are 
available that could process its request. Such softWare is not 
very “soft”, as too many decisions are hardWired to it. If Well 
designed, such systems can handle existing needs, but often 
need to be scrapped and totally reWritten if business needs 
change. In a rapidly changing ?eld like bioinformatics, for 
example, the useful life of such softWare might be measured 
in months. Conventional client/server systems are, in addi 
tion, often very dif?cult to maintain and upgrade, since any 
changes made to the server requires complementary changes 
to the client. This situation is knoWn as the “fat client” 
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problem. For example, in a system that may have hundreds 
or even thousands of clients, even the slightest improvement 
in the server may lead to an enormous task for the system 
administrator in updating the improvement among the cli 
ents. 

[0011] Furthermore, researchers in industry face signi? 
cant security issues. Sequence data (that may have cost 
millions of dollars to collect) cannot be sent over the 
extremely public Internet Where anyone might be listening. 
Consequently, many useful tools for sequence analysis (e.g., 
those provided over the Internet by the National Center for 
Biotechnology Information (NCBI), such as BLAST or 
EntreZ) may be undesirable to use for researchers in industry 
due to the lack of security. 

[0012] Drug discovery includes an almost parallel situa 
tion as mentioned above With respect to chemical data. Like 
Bioinformatics, there is no system currently available in the 
area of chemi-informatics Which facilitates drug discovery 
Without encountering many of the aforementioned de?cien 
cies of conventional systems. 

[0013] Thus, in light of the above problems associated 
With client/server systems and their applicability to Bioin 
formatics, Chemi-informatics and other data intensive 
industries, there is a strong need in the art for a system that 
overcomes these problems. In particular, there is a strong 
need for a system that provides for integrating and organiZ 
ing biological and/or chemical data in order to facilitate drug 
discovery and design. 

[0014] Moreover, there is a strong need for a system that 
provides for a secure research environment that can be used 
by researchers in industry. 

SUMMARY OF THE INVENTION 

[0015] The present invention relates to a client/server 
based collaborative system Which alloWs for the integration 
of problem speci?c objects, algorithms and analyses. The 
subject invention alloWs for sharing these objects, analyses 
and algorithms among a plurality of application programs. 
This includes a display function (Workstation client), ser 
viced by the server, capable of executing procedures Without 
Writing the program codes and properties in the application 
codes of each client. The present invention further provides 
for implementing this frameWork under object-class centric 
security, in order to provide access controls for the objects. 
The present invention also provides for a client/server 
interface in Which both the client and the server are imple 
mentation language-neutral and architecture-independent. 
As a result, the present invention provides for a system 
Which integrates and organiZes biological and/or chemical 
data to facilitate drug discovery and design. 

[0016] The present invention functions, according to one 
speci?c example, to integrate the object-calling and coop 
eration methods of a Common Object Request Broker 
Architecture (CORBA)-based system With dynamic creation 
and manipulation of neW objects, through object-class inher 
itance, and graphical representation of these objects. The 
present invention facilitates dynamic object creation through 
“just in time” communication of correct object classes from 
the server to the client and the client to the server (e.g., 
remote method invocation). The present invention further 
facilitates dynamic access by the client to softWare applica 

Mar. 7, 2002 

tions that are resident on the server. Thus, the present 
invention presents a dual model Which alloWs clients access 
in the absence of permanently-loaded softWare (“Zero-foot 
print” application access), to softWare applications residing 
on the server. 

[0017] According to one aspect of the invention, a 
research system is provided. The research system includes at 
least tWo computers, including a ?rst computer and a second 
computer. The ?rst computer runs a multi-platform object 
oriented programming code and stores vertical market spe 
ci?c data. The research system also includes a netWork 
architecture Which operatively couples the at least tWo 
computers, the netWork architecture alloWing objects to 
transparently communicate With each other and affording the 
second computer access to the object oriented programming 
code and the vertical market speci?c data. The research 
system provides for integrating and organiZing the vertical 
market speci?c data to facilitate research. 

[0018] According to another aspect of the invention a 
research system is provided. The research system includes at 
least tWo computers, including a ?rst computer and a second 
computer. The ?rst computer runs a multi-platform object 
oriented programming code and the second computer stores 
vertical market speci?c data. The research system addition 
ally includes a netWork architecture Which operatively 
couples the at least tWo computers. The netWork architecture 
alloWs objects to transparently communicate With each other 
and affords the ?rst computer access to the vertical market 
speci?c data and the second computer access to the object 
oriented programming code. The research system provides 
for integrating and organiZing the vertical market speci?c 
data to facilitate research. 

[0019] According to still another aspect of the present 
invention a research system is provided. The research sys 
tem includes a plurality of computers, Wherein at least one 
of the plurality of computers runs a multi-platform object 
oriented programming code and another of the plurality of 
computers stores at least one of vertical market speci?c data 
and biological data. The research system includes means for 
interconnecting the plurality of computers such that objects 
transparently communicate With one another; and means for 
integrating the at least one of vertical market speci?c data 
and biological data to facilitate research. 

[0020] According to yet another particular aspect of the 
present invention, a research system is provided, including: 
at least tWo computers, including a ?rst computer and a 
second computer, the ?rst computer running a multi-plat 
form object oriented programming code and storing vertical 
market speci?c data and analyses (both herein referred to as 
objects), a second computer acting as a client to the ?rst 
computer; and a netWork architecture interconnecting the at 
least tWo computers, the netWork architecture alloWing 
objects to transparently communicate With each other via 
transactions or protocols; Wherein the research system pro 
vides for integrating and organiZing the vertical market 
speci?c data to facilitate research. 

[0021] According to another aspect of the present inven 
tion, a bioinformatics research system is provided, includ 
ing: a plurality of computers, at least one of the plurality of 
computers running a multi-platform object oriented pro 
gramming code, and at least one of the plurality of comput 
ers storing biological data, and at least one of the plurality 






























