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ABSTRACT 

Provided are methods of screening and identi?cation of 
bioactivities and bioactive molecules of interest using a 
capillary array system. More speci?cally, disclosed are 
methods of using optical detection and capillary array-based 
techniques for screening libraries and recovering bioactive 
molecules having a desired activity or a nucleic acid 
sequence encoding such bioactive molecules. 
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CAPILLARY ARRAY-BASED SAMPLE 
SCREENING 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of US. application 
Ser. No. 09/687,219, ?led Oct. 12, 2000, Which is a con 
tinuation-in-part of US. patent application Ser. No. 09/444, 
112, ?led Nov. 22, 1999, Which is a continuation-in-part of 
US. patent application Ser. No. 08/876,276, ?led Jun. 16, 
1997, and is a continuation-in-part of US. patent application 
Ser. No. 09/636,778, ?led Aug. 11, 2000, Which application 
is a continuation and claims the bene?t of priority under 35 
U.S.C. § 120 of US. patent application Ser. No. 09/098,206, 
?led Jun. 16, 1998, now US. Pat. No. 6,174,673, Which is 
a continuation-in-part of US. patent application Ser. No. 
08/876,276, ?led Jun. 16, 1997, all of the contents of Which 
are incorporated by reference in their entirety herein. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to screen 
ing and identi?cation of neW bioactive molecules. More 
speci?cally, the present invention relates to methods of using 
optical detection and capillary array-based techniques for 
screening samples or libraries and recovering bioactive 
molecules having a desired activity or nucleic acid 
sequences encoding bioactive molecules. 

BACKGROUND 

[0003] There has been a dramatic increase in the need for 
bioactive compounds With novel activities. This demand has 
arisen largely from changes in WorldWide demographics 
coupled With the clear and increasing trend in the number of 
pathogenic organisms that are resistant to currently available 
antibiotics as Well as the need for neW industrial processes 
for synthesis of compounds. For example, While there has 
been a surge in demand for antibacterial drugs in emerging 
nations With young populations, countries With aging popu 
lations, such as the US, require a groWing repertoire of 
drugs against cancer, diabetes, arthritis and other debilitating 
conditions. The death rate from infectious diseases has 
increased 58% betWeen 1980 and 1992 and it has been 
estimated that the emergence of antibiotic resistant microbes 
has added in excess of $30 billion annually to the cost of 
health care in the US. alone. (Adams et al., Chemical and 
Engineering News, 1995; Amann et al., Microbiological 
Reviews, 59, 1995). As a response to this trend pharmaceu 
tical companies have signi?cantly increased their screening 
of microbial diversity for compounds With unique activities 
or speci?cities. 

[0004] The majority of bioactive compounds currently in 
use are derived from soil microorganisms. Many microbes 
inhabiting soils and other complex ecological communities 
produce a variety of compounds that increase their ability to 
survive and proliferate. These compounds are generally 
thought to be nonessential for groWth of the organism and 
are synthesiZed With the aid of genes involved in interme 
diary metabolism. Such secondary metabolites that in?uence 
the groWth or survival of other organisms are knoWn as 
Ebioactive? compounds and serve as key components of the 
chemical defense arsenal of both micro- and macroorgan 
isms. Humans have exploited these compounds for use as 
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antibiotics, antiinfectives and other bioactive compounds 
With activity against a broad range of prokaryotic and 
eukaryotic pathogens (Barnes et al., Proc.Nat. Acad. Sci. 
U.SA., 91, 1994). 
[0005] The approach currently used to screen microbes for 
neW bioactive compounds has been largely unchanged since 
the inception of the ?eld. NeW isolates of bacteria, particu 
larly gram positive strains from soil environments, are 
collected and their metabolites tested for pharmacological 
activity. 
[0006] There is still tremendous biodiversity that remains 
untapped as the source of lead compounds. HoWever, the 
currently available methods for screening and producing 
lead compounds cannot be applied ef?ciently to these under 
explored resources. For instance, it is estimated that at least 
99% of marine bacteria species do not survive on laboratory 
media, and commercially available fermentation equipment 
is not optimal for use in the conditions under Which these 
species Will groW, hence these organisms are dif?cult or 
impossible to culture for screening or re-supply. Recollec 
tion, groWth, strain improvement, media improvement and 
scale-up production of the drug-producing organisms often 
pose problems for synthesis and development of lead com 
pounds. Furthermore, the need for the interaction of speci?c 
organisms to synthesiZe some compounds makes their use in 
discovery extremely dif?cult. NeW methods to harness the 
genetic resources and chemical diversity of these untapped 
sources of compounds for use in drug discovery are very 
valuable. 

[0007] A central core of modern biology is that genetic 
information resides in a nucleic acid genome, and that the 
information embodied in such a genome (i.e., the genotype) 
directs cell function. This occurs through the expression of 
various genes in the genome of an organism and regulation 
of the expression of such genes. The expression of genes in 
a cell or organism de?nes the cell or organism’s physical 
characteristics (i.e., its phenotype). This is accomplished 
through the translation of genes into proteins. Determining 
the biological activity of a protein obtained from an envi 
ronmental sample can provide valuable information about 
the role of proteins in the environments. In addition, such 
information can help in the development of biologics, diag 
nostics, therapeutics, and compositions for industrial appli 
cations. 

[0008] Accordingly, the present invention provides meth 
ods to access this untapped biodiversity and to rapidly 
screen for sequences and activities of interest utiliZing 
recombinant DNA technology. This invention combines the 
bene?ts associated With the ability to rapidly screen natural 
compounds With the ?exibility and reproducibility afforded 
With Working With the genetic material of organisms. 

SUMMARY OF THE INVENTION 

[0009] The invention provides a rapid and ef?cient method 
for identifying a bioactivity or biomolecule of interest. In 
one embodiment, the method includes introducing a recom 
binant clone into a capillary tube of a capillary array, 
Wherein each capillary tube of the capillary array has at least 
one Wall de?ning a lumen for retaining the recombinant 
clone, and Wherein the at least one Wall is made of a material 
having a loW refractive index. The recombinant clone is 
exposed to conditions Which induce a detectable signal, and 










































































