
 2

 
PI: Dr. Len Troncale Campus: Cal Poly Pomona 
Project Title: Microarrayer Techniques Learning, Research, and Industrial Innovation Facility for Los Angeles 
 

ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  Faculty and students from the CPP Colleges of Science and Engineering, in new 
interdisciplinary Bioengineering (EGR 499; Bio 499) courses will build a robotic-controlled, DNA microarrayer 
spotter for use with a donated $89,000 Alpha Innotech Reader. Microarray construction, robotic improvements, and 
usage post-construction will serve as a lab for students to learn this high demand skill. The facility will be available 
for use by several LA area campuses. System-wide web-based courses will spread skills across the CSU. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: Several novices at microarray technology, sponsored by Cold 
Spring Harbor Labs, proved that they could assemble a DNA microarray spotter, on their own, in one weeks time, 
using the parts list and instructions (online Mguide) of Dr. Pat Brown (Biochemistry, Stanford). This proven 
instrument is capable of depositing 4,000 DNA spots per cm2 in 73 minutes using 16 print tips under robotic 
control. The robot uses finely pointed hollow printing tips to draw 5 ul of the DNA solution for delivery to each of 
the maximum 20,000 spots on slides. The instrument can easily make 25,000 microarray slides per year. Current 
costs for microarray slides range from $500 to $1,000 per slide. This instrument can make such slides tailored to 
CSU specifications for a tiny fraction of that cost making this vital new technology available to a large number of 
students and faculty at the five regional LA Area CSU in a cooperative program. Currently, costs for these slides 
prohibit their use in lab courses across the curriculum across the CSU. Easy and local access to the microarray 
spotter and reader will stimulate additions of this vital technique to existing courses. This proposal includes pledges 
from 4 CSU biology department chairs to add microarray protocols to dozens of existing science and engineering 
courses serving hundreds of CSU students and includes design of new, interdisciplinary courses in bioengineering 
and biorobotics. Availability of this facility will enable our faculty to obtain donations of established genomic 
libraries from major research universities and will stimulate production of DNA or RNA genomic libraries by CSU 
personnel. It will enable CSU faculty to propose timely and strong research extensions of their current projects to 
attract more external funding and prepare our graduate students for work in the medical and pharmaceutical 
industry. The ability of our engineering students to modify and improve robotic instrument design, in cooperation 
with Alpha Innotech, donater of a $89,000 Microarray Reader adds the dimension of commercial innovation and 
university: industry collaboration in high-throughput technology. (see letter, President, Alpha Innotech).
EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  High throughput and “systems” biology techniques using microarrays are increasingly 
the basis for development of new instruments or medical treatments following the rapid discovery of new genes 
sets with new functions. Rapidly growing industries such as pharmacogenomics and toxicogenomics, and 
specialties such as systems biology (critical to modern biology, medical innovations & biowarfare preparedness) 
depend on new advances in microarray robotics. It is important that the nation’s universities rapidly prepare a new 
workforce in these crest-of-the-wave techniques. The combined CSU biology departments currently train >10,000 
undergraduates and 1,000 graduate students. This multi-campus project would unite biology, chemistry, 
engineering students and industry personnel in providing a regional facility for use in both basic and applied 
research simultaneously. On site construction of the facility, with ongoing research with industry to improve or 
extend the new technology, would enable several regional CSU campuses (within easy driving access) to add new 
protocols to existing biotechnology labs to train their students in the new techniques. B.S. and M.S. graduates 
trained in these techniques will be in high demand by a range of California biotechnology-based industries. 
California needs this trained workforce for its future economic development and continuing competitiveness. CSU 
cannot afford to delay its contribution to this important area of workforce development. The synergy between 
several campuses using a microarray spotter and reader for research and education, and the presence of an ongoing 
Robotics Center, and a proposed Bioengineering Center will attract the attention and support of regional biotech 
companies. Distanced-Learning multlimedia modules will help spread the new knowledge across the CSU. The PI 
has ten years experience and past NSF funding of $600,000 for production of such modules.  
 


