


Welcome to Chicago! 
Welcome to the first annual meeting of the Midwest Association of Core Directors (MWACD). 
The purpose of MWACD is to foster closer interactions among core facilities and to sponsor 
conferences of research core facility directors. The idea for MWACD is modeled on the 
Northeast Regional Life Science Core Directors (NERLSCD) whose most recent meeting was 
held at Cornell University. We have close ties with the Association of Biomolecular Resource 
Facilities (ABRF), and we are the first official chapter of the ABRF.   Our goal is to 
complement the work of the ABRF by hosting a smaller, regional meeting.  There are several 
advantages in creating a regional organization:  

1. A smaller meeting provides a more intimate environment for greater interaction among 
participants. Sessions can be geared more towards interactive discussions rather than 
lectures. 

2. We have distinct characteristics: We are more spread out than our colleagues on the East 
coast creating more isolation; we have somewhat different institutions, etc. This meeting 
would enhance networking. 

3. By acting as a block, we might be able to develop closer ties to NCRR and to create 
greater leverage with our instrument and consumable vendors. 

4. Travel and meeting expenses might be reduced. 
 

We hope this conference will provide opportunities for you to network among life science core 
directors and managers, to interact with colleagues, to share technical advice, and to discuss 
the continuing challenges associated with the operation of shared research resources and 
technologies.   We encourage everyone to participate in panel discussions, breakout sessions 
and poster sessions.   

We thank the sponsors for their support and the invited speakers, session organizers and 
panelists for their participation and expert advice.  We thank Richard Grant, University of 
Wisconsin-Madison for design of the MWACD logo.  We also thank Emily Heppard, 
Northwestern University and Dorothy Stanley, Stowers Institute for organizational help with 
the meeting.  Special thanks go to the ABRF executive board for their support and the 
members of NERLSCD for their advice on organizing regional meetings.  

We look forward to a productive and interesting meeting! 

 

Sincerely, 

The MWACD 2010 Organizing Committee:  William Hendrickson, Interim President 
(University of Illinois at Chicago);  Seth Crosby, Interim Secretary, (Washington University 
School of Medicine); Philip Hockberger, Interim Treasurer (Northwestern University); Kevin 
Knudtson (University of Iowa); Karen Staehling (Stowers Institute); John Hawes (Miami 
University) 
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Satellite Meetings 
Thursday, October 21, 2010 

 

 

 

Roche Satellite Meeting- Crowne Plaza, Salon A/B 

Thursday, October 21, 2010 

     

9:00 - 10:00  Registration and Breakfast 

10:00 - 10:40  Dr. Tom Jarvie:  454 Sequencing Newest Technology Updates 

10:40 - 11:20           Julie Karl:  Research Studies in MHC, SIV and HIV 

11:20 - 11:50  Dr. Pat Schnable:   Maize Sequencing 

12:00 - 1:00  Lunch & Mingle 

1:00 - 1:40  Dr. Dan Burgess:  NG - Optimized Seq Capture Updates 

1:40 - 2:20  George Weinstock:  16 S Metagenomics 

2:20 - 3:00  Dr. Elizabeth St John:  Amplicon Technical Bench Update 

3:00 - 3:30  Coffee Break 

3:30 - 4:10  Dr. Garret Suen:  Ant Genome and it's symbiosis 

4:10 - 4:50 Dr. My-Hanh Nguyen:  Bioinformatics - The Strengths of GS 
Software 

4:50 - 5:00  Closing Remarks:  Roche Goodbye and Thank you 
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Agilent Satellite Meeting – Crowne Plaza, Metro room 3/4 

Thursday, October 21, 2010 

10:30-11:00  Registration and Refreshments 

11:00-11:15  Cindy Jarvis, Account Manager:  Agilent Genomics Overview 
   Welcome and Introduction 

11:15-12:00 Charmian Cher, Ph. D., Field Applications Scientist:  RNA, DNA 
and Protein Applications for Lab-on-a-Chip Electrophoresis   

The Agilent 2100 Bioanalyzer is a microfluidics-based platform for the sizing and quantification of RNA, 
DNA and proteins. It is the industry standard for RNA sample quality control and is fast replacing gel 
electrophoresis for DNA fragment analysis and SDS-PAGE analysis of protein samples. Using the 
Bioanalyzer, picogram quantities of samples can be electrophoretically separated and analyzed in 30-
40mins. We will discuss the range of applications available to researchers using our pre-validated RNA, 
DNA and protein assays, thus allowing you to maximize the potential of your Bioanalyzer. We will also 
highlight certain considerations of core labs, including sample submission and analysis of non-standard 
samples. 
 
12:00-12:45  Working Lunch:  eArray – Customizing Your Research 

David Weiss, Field Application Scientist 
 
Agilent Technologies' eArray program is a multi-faceted tool that can be used to design and order 

custom content on any of Agilent's SurePrint platforms, including custom microarrays and SureSelect 
Target Enrichment for NextGen sequencing.  With the release of eArrayXD, this customization ability 
has been dramatically increased to allow designs against genomes not available in catalog arrays or 
kits. 
 

1:00-1:45 Charmian Cher, Ph. D., Field Applications Scientist:  Library 
Quantitation for Next Generation Sequencing 

Recent developments in DNA sequencing technology allow for millions of molecules to be sequenced in 
parallel within a short time. Across all next generation sequencing platforms, tight quality control and 
precise quantification of prepared DNA libraries are crucial for sequencing success. Agilent 
Technologies’ 2100 Bioanalyzer and QPCR platforms enable researchers to measure sample and 
library quality, as well as perform real-time library amplification and quantification. Here, we will show 
how the use of these tools reduce sample input requirements and improve cluster density prediction. In 
addition, we will discuss tips for accurate data analysis when performing QPCR library quantification. 
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1:45 -2:30  Ken Olinger, Genomics Product Specialist:  Introduction to  
   Agilent’s SureSelect Technology:  Enhancing the NGS Workflow 
   with All Exon and Custom Sequence Capture Methods 

Automated next generation sequencing platforms can improve the efficiency of the next generation 
sequencing workflow.  As well, with a scalable platform, studies may be performed with as few as 5 
samples to thousands, with the same technology.  The Agilent SureSelect Target Enrichment System 
enables orders of magnitude reductions in the cost and complexity of these studies.  This highly 
efficient hybrid selection technique optimizes custom-designed runs.  It is available for both the Illumina 
Genome Analyzer and the AB SOLiD System, including paired or single-end sequencing protocols. The 
availability of catalogue designs enables scientists to focus next-generation sequencing studies on the 
Human Exome (38MB and 50MB), expressed kinases (Human Kinome), and the Whole Mouse Exome. 
 

2:30 – 3:30  Emily Leproust, Ph. D., Director, Applications and Chemistry  
   R&D:  New Advances in Target Enrichment using   
   Agilent’s SureSelect Platform 

Routine genetic screens in large cohorts of individuals remain cost-prohibitive through whole genome 
sequencing approaches. To this end, Agilent Technologies has developed the SureSelect platform, a 
portfolio of sample preparation products enabling users to focus analysis to particular genomic loci with 
substantial cost savings. We will demonstrate the flexibility and functionality of the SureSelect in-
solution method through targeted sequence analysis of: (i) subsets of the human genome such as the 
exome and disease-focused designs, and (ii) custom content ranging in size, complexity, and 
chromosomal location. We discuss performance with respect to capture efficiency, uniformity, 
reproducibility of enrichment, and ability to detect SNPs. 
 

3:30   Closing Comments and Wrap Up 
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Agenda – 2010 MWACD Meeting 
 

Thursday, October 21, 2010 

6:00 - 9:00pm Opening Reception  

Jak’s Tap, 901 W Jackson Boulevard (2 blocks from hotel) 

   Complimentary food and drinks 

 

Friday, October 22, 2010 

7:30 - 9:00  Continental Breakfast (Hallway outside of Salon A/B/C) 

 

Morning Session: Salon A/B/C 

8:00 - 9:15  Life Technologies Workshop: From Discovery to Molecular 
Medicine with Life Technologies' Complete Sequencing 
Solutions 

Speaker: Graham B.I. Scott, Senior Regional Business Manager, 
(Sequencing) 

9:15 - 9:30          Opening Remarks, Bill Hendrickson, University of Illinois,  
   Chicago 

9:30 - 9:45          ABRF: Future Directions, Michelle Detwiler, President,  
   ABRF 

9:45 - 10:45        Discussion Panel: Networking for Cores: New Options for 
Synergism 

Moderator:  
Seth Crosby, Genome Sequencing Center, Washington University 
 
Panelists:  
George Grills, NERLSCD & Cornell University  
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Michelle Detwiler, President, ABRF 
 Gregory Farber, Acting Director, Office of Extramural Activities,   
 Acting Director, Office of Construction Grants, NCRR/NIH  
Kristi Holmes, National Outreach Lead of VIVO 

10:45 - 11:00      Coffee Break 

10:45 – 7:30pm Vender exhibits open (Salon D) 

11:00 - 12:00 Keynote Speaker: Global Challenges of Core Facilities  

Introduction:  
Kevin Knudtson, University of Iowa 
 
Speaker:  
Mark Lively, Wake Forest University, (Former ABRF President,  
FASEB Past-President, Member Research Counsel) 

 

Shared resource laboratories facilitate and accelerate research by providing cost effective 
expertise, instrumentation, education, and access to complex technologies that are beyond 
the expertise and budgets of individual research laboratories. These laboratories enhance the 
capabilities and competitiveness of the investigators and the institutions they serve. The 
challenges facing core labs are common to those faced by many small businesses. The 
technology evolves rapidly – maintaining state-of-the-art equipment, expertise and services is 
expensive and difficult. Services must be cost effective for the users –most core labs are 
supported in part from the host institution and such funds are increasingly difficult to obtain 
from cash-strapped research budgets. Expert core facility personnel are critical for effective 
operation yet few institutions provide appropriate career development pathways to sustain 
scientists working in facilities. Core facilities must adapt to changes in the marketplace as 
once specialized services move from academic institutions to more cost-effective commercial 
marketplaces – changes must be made when it is no longer cost effective or reasonable for a 
small core facility to provide a service. This presentation will consider core facilities in the 
context of the emergence, growth, and maturation of the Association for Biomolecular 
Resource Facilities (ABRF) as well as the current increasingly challenging environment for 
federal funding support for biomedical research. 

12:00 – 12:15    Open Discussion 

12:15 - 1:45  Lunch (Salon A/B/C seating, buffet in hallway) 
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Afternoon Session: Salon A/B/C 

1:45 – 3:45        Discussion Panel: Challenges of Developing Information 
Management Systems for Core Facilities 

Moderator:  
Karen Staehling, Stowers Institute 
 
Panelists:  
Bob Lyons, University of Michigan 
Matt Stine, St. Judes Children’s Research Hospital  
Karen Staehling, Stowers Institute  

This session will describe three different experiences with developing an Information 
Management System (LIMS) for Core Facilities.  Panelists will give an overview of their 
system and talk about challenges. 

3:45 – 4:00         Coffee break 

4:00 – 6:00       Discussion Panel: Integrating Bioinformatics into the Cores 

Moderator:  
Kevin Knudtson, University of Iowa 
 
Panelists:  
James Cavacoli, University of Michigan 
David Sexton, Vanderbilt University 
Simon Lin, Northwestern University 
 

This session will feature the experiences of three bioinformaticians who have been 
successfully providing analysis support to users of their respective institution’s core facilities.  
They will be describing their operations, the services they provide, how they are supported, 
and how they have been supporting the research community that uses the cores. 

6:00 – 7:30       Poster Session and Vender Exhibits (Salon D) 

Wine/beer and cheese will be served.    

7:45            Dinner (at local restaurants) 
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Saturday, October 23, 2010 

8:00 – 8:30 am Continental Breakfast (Hallway outside of Salon A/B/C) 

8:30 - 9:30 am    Keynote Speaker: NIH and Core Facilities (Salon A/B/C) 

Introduction: Bill Hendrickson, University of Illinois at Chicago 
Speaker: Gregory Farber, NIH/NCRR 

9:45 - 11:00   Breakout Session I  (sessions run concurrently) 

Cellular & Animal Imaging (Metro 1, 2nd floor) 
Moderator: Teng-Leong Chew, Northwestern University 
 

Proteomics / Metabolomics (Metro 3/4, 2nd floor)  
Moderator: Alex Schilling, University of Illinois at Chicago 
 

Protein Expression/Protein Chemistry/Structural Biology (Metro 2, 2nd Floor) 
Moderator: John Hawes, Miami University 
 

Next Generation Sequencing / Microarray (Salon A/B/C) 
Moderator: Karen Staehling, Stowers Institute; Seth Crosby, Washington University 
 
 
11:00 - 12:15  Breakout Session II  (sessions run concurrently) 
 
Bioinformatics (Metro 1, 2nd floor) 
Moderator:  To be Determined 
 

Lab Management Issues/ technology transfer/ grant writing (Salon A/B/C) 
Moderator: Phil Hockberger, Northwestern University  
 

High Throughput Screening (Metro 3/4, 2nd floor) 
Moderator: Chi-Hao Luan,  Northwestern University 
 

Flow Cytometry / Tissue Culture  (Metro 2, 2nd floor) 
Moderator: Charles Kuszynski, University of Nebraska Medical Center 
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12:15 – 12:30 Closing Remarks 

12:30 - 2:00 pm Lunch and MWACD Organizational Meeting  

(Salon A/B/C seating, buffet in hallway) 

Open to all attendees 
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POSTER ABSTRACTS 
1 

University of Nebraska Medical Center Cell Analysis Facility 

Charles Kuszynski 

University of Nebraska Medical Center, Omaha, NE   

The Cell Analysis Facility (CAF) is a fee-for-service flow cytometry shared resource 
operating to provide research flow cytometry services to investigators.  The CAF 
provides comprehensive data collection, data analysis, data interpretation, cell sorting, 
and education in flow cytometry to all interested investigators.  In addition, the facility 
provides support for proper experimental design, sample preparation, and education in 
theory and practice of flow cytometry.   

The CAF provides state-of-the-art flow cytometry support in all areas of established 
protocols and continually develops new applications guided by investigator needs.  
Routine analyses include immunophenotyping, DNA/Cell Cycle determinations, 
fluorescent protein expression, multiplex bead based assays for secreted proteins and 
cell sorting in bulk or single cell cloning.   

The Cell Analysis Facility, located in a 1200 square foot laboratory in the Durham 
Research Center I (DRC1) Building, was established in 1980.  Current instrumentation 
in the CAF consists of two (2) 4 laser, 15 color BD Biosciences FACS Aria Cell 
sorters, a 4 laser 15 color BD Biosciences LSR II, three (2) 2 laser, 4 color BD 
Biosciences FACS Calibur flow cytometers and 2 laser, 4 color FACS Array.  The 
increased demand for sorting prompted the purchase of two (2) Becton Dickinson 
FACS Aria Cell Sorters and a Miltenyi AutoMACS magnetic bead cell sorter during the 
past 5 years.   

Additionally, the CAF provides wet lab space for investigator or facility initiated sample 
preparation, incubator space for sample storage prior to and following sorting 
applications, and microscopes (fluorescent and bright field) for viewing cells prior to 
and following sample preparation activities.  In support of these instruments, the CAF 
provides three workstations with additional copies of Modfit, Flowjo, Cellquest, and 
Diva for post acquisition data analysis and graphic generation for publications and 
grant submissions.   
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2 

Tools for Managing Technology in a Multi-site Core Facility Setting 

Ryan C. Duggan 

University of Chicago, Chicago, IL 

Contiguous space limitations at the University of Chicago has lead the Flow Cytometry 
Core Facility (UCFlow) to set up multiple satellite facilities around campus.  Since 
instrumentation in the core is made available to trained users on a 24/7 basis, we 
needed to find new ways to provide instrument support with limited staff.  Tools 
employed by UCFlow fall across a wide range of support including, disseminating 
information, real-time communication, desktop support, and maintenance and 
documentation.  In addition, the core focused on finding tools that were easy to use 
and available as freeware wherever possible. 

Utilizing these tools, UCFlow is able to provide operation or support of three Cell 
Sorters, eight Bench-top Analyzers, a Bead-Based Analyzer, and an Imaging 
Cytometer, spread across five locations on campus using four full-time employees.  
This enables us to operate in a highly efficient manner, reducing costs, which in turn, 
lowers recharge rates and increases usage. 

 

3 

RRC Flow Cytometry Services at UIC - Equipment and Applications 

Balaji B Ganesh, Jewell Graves, Juan Chen and Lakshmy Ganesh 

Research Resources Center, University of Illinois at Chicago, Chicago, IL 

The Flow Cytometry Service (FCS) facility is a fully operational core facility with seven 
flow cytometers and provides flow cytometry services for analysis and sorting of cells, 
as well as training and expert consultation for project/experiment planning. Each 
instrument is capable of analyzing and/or sorting thousands of cells/particles per 
second. Five to eleven parameters (relative size, granularity, and up to three/nine 
colors of emitted fluorescence) can be measured simultaneously and correlated 
particle by particle. The poster discusses the instruments and potential applications 
using flow cytometry. 
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4 

Rare Event detection using Acoustic Cytometry 

April Anderson and Jolene Bradford 

Life Technologies, Applied Biosystems & Molecular Probes 

Background: Detection of rare events includes populations of cells comprising less 
than 5% of the total cells, which includes the detection of stem cells, minimal residual 
disease, tetramers, NKT cells and fetomaternal hemorrhage. Analysis of rare cell 
populations requires the collection of high numbers of events in order to attain a 
reliable measure of accuracy, leading to long acquisition times. Acoustic cytometry is 
a new technology which allows dilute samples to be processed quickly. Conventional 
cytometers attain a volumetric ratio of sheath to sample flow of typically greater than 
100. By combining acoustic and hydrodynamic focusing, ratios can be reduced by 
several orders of magnitude, thus allowing higher throughput with dilute samples. 
Here we compare collection times of the Applied Biosystems® Attune™ Acoustic 
Focusing Cytometer to conventional cytometers, as well as percentage of rare events 
detected. 

Methods: Varying numbers of CD34-positive KG-1a cells were spiked into 100uL 
whole blood collected from a normal donor. To this sample CD45 Pacific Blue™ or 
CD45 Alexa Fluor® 488 conjugate and CD34 phycoerythrin conjugate were added. 
The sample was then incubated at room temperature for 20 minutes.  After incubation, 
2mL High Yield Lyse solution was added with 10 minute incubation at room 
temperature for red blood cell lysis.  SYTOX® AADvanced™ Dead Cell Stain was 
added with 5 minute incubation prior to collection without washing. The sample was 
acquired on both acoustic and conventional cytometers. Two hundred thousand live 
cell events were acquired using a high flow rate on the conventional cytometers, and a 
high throughput transit time was used on the acoustic cytometer. Dead cells were 
eliminated from the analysis by gating on SYTOX® AADvanced™ negative cells and 
then looking at CD45 vs. CD34 events. The number of CD34-positive events was 
analyzed, collection time recorded, and the results compared across the instruments 
tested. 

Results: Rare CD34-positive populations were detected on all instruments, giving 
equivalent results. The time of acquisition was significantly less using acoustic 
cytometry compared to conventional flow cytometry. 

Conclusions: Acoustic cytometry allows faster sample acquisition times as compared 
to conventional hydrodynamic focusing instruments. Acquisition times can be reduced 
by up to 5-10 fold using an acoustic cytometer compared to traditional flow 
cytometers. Comparable results in rare event detection were demonstrated between 
both instrument platforms.  Acoustic cytometry allows for high throughput of samples 
without the need for sample concentration, making this platform ideal for no-wash 
techniques such as the detection of CD34-positive cells. 
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5 

The Antibody Technology Facility 

Ping Zhao, Brian Cao 

Van Andel Research Institute, Grand Rapids, MI 49503 

The antibody technology facility at Van Andel Research Institute produces, purifies 
and characterizes monoclonal and polyclonal antibodies. Our laboratory works with 
investigators on a variety of research projects, including identification and 
characterization of novel proteins; affinity purification for protein structural analysis; 
and development of clinical immunodiagnostic methods and kits that have potential 
application for clinical diagnosis, prognosis, and immunotherapy in human cancers 
and other diseases. 

 

6 
 
Glycomics at the Metacyt Biochemical Analysis Center at Indiana University 
Bloomington, IN 
 
Jonathan A. Karty1, Dakota Dayberry1, Yazen Jmeian2, Loubna Hammad1, Yehia 
Mechref3, and Zaneer Segu1  
 
1Indiana University Department of Chemistry, Bloomington, IN, 2Center for Drug 
Disovery, North Eastern University, Boston, MA, 3Texas Tech University Department 
of Chemistry and Biochemistry, Lubbock, TX 
 
Two examples of glycomics projects completed at the Metacyt Biochemical Analysis 
Center at Indiana University are presented in this poster. 

The recently developed LTQ Orbitrap XL instrument performs high-energy-C-trap 
dissociation (HCD) in addition to collision-induced dissociation (CID).   HCD was 
evaluated as a technique for obtaining more information about microheterogeneity of 
the glycosylation sites of proteins.  HCD offers high mass accuracy data without losing 
ions less than 1/3 the mass of the precursor ion as experienced during glycopeptide 
CID in an ion trap.  In addition to the common glycan oxonium ions, HCD produced 
distinct Y1 ions (peptide+GlcNAc) which are useful for locating glycosylation sites.  
Identification of glycosylation sites using the Y1 ion from HCD fragmentation is very 
promising as it requires little sample preparation prior to analysis. Optimum 
normalized activision energies for HCD of glycopeptides were found to be in the range 
of 25-45% depending on the peptide backbone.  

A method for separating underivatized monosaccharides was developed using an 
aminopropyl column and a mass spectrometry-appropriate water-acetonitrile mobile 
phase.  Negative ion ESI, multiple reaction monitoring (MRM) was performed on a 
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4000 QTRAP.  The aldols readily formed proton-bound dimers with the acetate anion 
that loses an acetic acid molecule, yielding a deprotonated aldol anion during CID. 
Calibration curves for each monosaccharide were linear over 2-3 orders of magnitude 
(e.g. 0.1-20 ng/μL for mannose). The limits of detection (LOD) for standard non-
hydrolyzed sugars were determined by stepwise dilution of a 10 pg/µl solution 
containing a mixture of the aldols.  The LOD of glucose, and xylose was determined to 
be 0.5 pg, the LOD of galactose, mannose, GlucNc, GalNac, and NeuGc was 
determined to be 1 pg, while that of NeuAc was determined to be 5.  The method was 
validated using acid-hydrolyzed glycans from model glycoproteins and human blood 
serum; the measured monosaccharide levels were consistent with literature values. 

 

7 

Institute for BioNanotechnology in Medicine (IBNAM) Chemistry Core Facility at 
Northwestern University 

Xuan Yue, Andrew Cheetham, Sian Mei Yeoh, Kathy Burgess 

IBNAM, Northwestern University, Chicago, IL  

We are a dedicated peptide synthesis facility for IBNAM members, NU researchers, 
and other local academic and commercial labs. Our facility provides expertise on the 
synthesis and purification of peptide-based materials. We also provide a range of 
mass spectrometry based services, including molecular weight determination of small 
molecules, peptides, proteins and oligonucleotides, LCMS analysis for purity 
determination and protein identification. Full-time staff members are available to 
provide training, services, and assistance to self-service users. The Chemistry Core is 
located on the 11th floor of the Robert H. Lurie Medical Research Center on 
Northwestern University's Chicago Campus. 

 

8 

High Throughput Pressure-Enhanced Protein Extraction and Enzymatic 
Digestion with Pressure Cycling Technology (PCT) and PCT MicroTubes 

Thomas E. Strader, Charles Dussault, Greta Carlson, Vera Gross, Nathan 
Lawrence, Alexander Lazarev, Matthew Potter, Richard T. Schumacher and 
Edward Ting 

Pressure BioSciences, Inc., Boston, MA  

The Pressure Cycling Technology Sample Preparation System (“PCT SPS”) employs 
rapid cycles of hydrostatic pressure, between ambient and ultra high levels, to 
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precisely control biomolecular interactions.  The PCT SPS can be used to accelerate 
enzymatic reactions, such as protein digestion with trypsin and other proteolytic 
enzymes, to prepare samples for analysis by mass spectrometry.  In addition, the PCT 
SPS can be used to disrupt tissues and cells to extract cellular structures and 
components such as proteins, lipids, nucleic acids, and small molecules for further 
analysis. The PCT SPS is comprised of a Barocycler (a small, semi-automated bench-
top instrument used to generate high hydrostatic pressure) and specially-designed, 
high pressure tolerant, single-use processing tubes (e.g., PULSE Tubes and PCT 
MicroTubes).   Temperature can be controlled during PCT-based sample preparation, 
which is an important feature of the Pressure Cycling Technology Sample Preparation 
System. 

 

9 
The Micro-Western Array: a new method of systems-level quantification of 
protein abundance and modification 
 
John L. Barkinge1, 2, Mark F. Ciaccio1, Kevin P. White1, 2, and Richard B. Jones1, 3 
 
1 Institute for Genomics and Systems Biology; 2 Department of Human Genetics; 3 Ben 
May Department for Cancer Research, University of Chicago 

The Micro-western Array (MWA) Core Facility is a technological initiative of the 
Institute for Genomics and Systems Biology at the University of Chicago designed to 
provide a quantitative platform for studies of abundance and modification of pre-
selected protein targets.  The MWA method provides similar information as traditional 
western blots but because of the greatly reduced sample requirements, allows for the 
targeted investigation of 100s to 1000s of pre-selected protein targets from 10s to 
100s of biological samples.  Initially developed in the laboratory of Dr. Richard Jones, 
the MWA enables basic scientific research at the protein level that both complements 
and expands upon several currently utilized conventional and proteomic-level 
analytical methods.  While DNA microarrays and nucleic acid sequencing efforts 
provide information regarding mRNA expression and DNA mutation, the MWA offers 
insight regarding the level and function of proteins which are encoded by mRNA and 
may be subject to higher-level regulation than is readily evident from mRNA 
abundances or DNA sequences.  As a proof-of-concept for the method, Jones et al. 
used the analysis of 100 pre-selected signaling protein targets following growth factor 
stimulation of skin carcinoma cells.  This manuscript, which was recently published in 
Nature Methods (vol. 7 (2), pp. 148-155), demonstrates the ability of the method to 
provide an unprecedented level of quantitative detail regarding the dynamic 
modification of hundreds of proteins in cancer cells following growth factor 
perturbation. 
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10 

Nuclear Magnetic Resonance Facility Center for Structural Biology/Research 
Resources Center 

Ben Ramirez 

University of Illinois at Chicago 

The Nuclear Magnetic Resonance (NMR) Facility in the Center for Structural Biology 
(CSB) at the University of Illinois at Chicago (UIC) provides high resolution, high field 
NMR spectrometers that are equipped to study biomolecules like protein or nucleic 
acids.  The facility has three NMR spectrometers (600, 800 and 900 MHz) all 
equipped with high sensitivity cryogenic probes.  The 900 MHz spectrometer is the 
highest field, highest sensitivity NMR spectrometer that is available in the state of 
Illinois.  The NMR facility operates as a user facility; graduate students and postdocs 
are trained to operate the instruments independently.  In addition to studying 
biomolecular structure and dynamics, these NMR spectrometers offer the possibility of 
undertaking drug discovery or screening via methods like the saturation transfer 
difference (STD) experiment and determining the structure or configuration of 
pharmaceutical compounds like natural products.  Regarding the latter, high sensitivity 
cryogenic probes are especially critical due to the limited amount of sample 
researchers can isolate or obtain. 

11 

Departmental Analytical Laboratory 

Heike Hofstetter 

Department of Chemistry and Biochemistry, Northern Illinois University, DeKalb, IL  

The Chemistry Analytical Laboratory houses shared instrumentation of the 
Department of Chemistry and Biochemistry at Northern Illinois University. The facility 
provides a variety of services to the department and the university, as well as to 
outside users. We offer both analytical expertise and user training in spectroscopic 
techniques and instrumentation. Available instrumentation includes NMR (500 MHz 
and 300 MHz), MS (electrospray and MALDI), FT-IR, Raman, Fluorescence, UV-Vis 
and circular dichroism spectrometers. Elemental analysis and powder and well as 
single crystal X-ray diffraction are available as services. 
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Protein Production Core Facility:  An Enabling Technology for Biomedical 
Research 

 David C. Wood 

St. Louis University, Biochemistry and Molecular Biology, St. Louis, MO     

A number of specialized technologies are required to produce protein reagents for 
support of basic research in the biomedical sciences.  In many academic institutions, 
the activities of vector construction, expression level screening, scale-up of 
fermentation or cell culture, purification, and protein analysis are carried out by each 
investigator’s laboratory.  While this system provides important educational 
opportunities for students and maximizes flexibility and control for the laboratory, 
much effort is expended to obtain the proteins needed.  For structural biology in 
particular, relatively large amounts of highly purified protein is an absolute requirement 
for success.  In some biological research laboratories, the technical training to obtain 
purified protein from recombinant or tissue sources may be lacking, thus limiting the 
scope of research questions that may be addressed. 

At St. Louis University, a core facility is being created for this important technical area 
with the goal of enabling research programs and expanding funding opportunities.  
The core facility will be responsible for maintaining resources and equipment for 
microbial fermentation, cell culture, protein separations, and protein analytics.  A set of 
routine fee-for-service offerings is planned where the time required and outcomes are 
highly predictable.  Also planned are protein expression and isolation projects of a 
research nature with highly uncertain outcomes where the fee structure is by agreed-
upon milestones.  Examples of projects that are underway are given to illustrate the 
scope of research supported by this core facility. 

13 

Danforth Center: Proteomics & Mass Spectrometry Core Facility 

Leslie M. Hicks, Sophie Alvarez, Baichen Zhang, Z. Jen Liu, Hongxia Wang, 
Jasmina Mandzukic 

Donald Danforth Plant Science Center, St. Louis, MO  

The Proteomics and Mass Spectrometry Facility at the Donald Danforth Plant Science 
Center (http://www.danforthcenter.org/pmsf/) is equipped with state-of-the-art 
technologies for the detailed study of a wide range of biomolecules. The facility 
provides both full- and self-service capabilities to both internal and external clients at 
competitive rates.  The facility offers fast, high quality specialized analytical services 
including: protein extractions, liquid chromatographic separations; high resolution 
1D/2D gel electrophoresis; gel image analysis and protein expression analysis; high-
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throughput protein spot excision; in-solution and in-gel protein digestion; high-
throughput protein identification; accurate protein molecular weight analysis; protein 
covalent/non-covalent complex analysis; biomolecule interactions (surface plasmon 
resonance); small molecule separation/structure determination; and protein post-
translational modification analysis. Major instrumentation includes:  LTQ Orbitrap 
Velos LC-MS/MS system (Thermo Scientific), QSTAR XL Q-TOF MS/MS system, two 
4000QTRAP LC-MS/MS systems, two 6520 Q-TOF LC-MS/MS systems (Agilent), 
5975C GC-MS (Agilent), TriVersa NanoMate (Advion), HPLC Chip Cube and three 
1200 HPLCs (Agilent), nanoflow HPLCs (Eksigent), System Gold HPLC (Beckman 
Coulter), two Shimadzu HPLC systems, Waters Ultra Performance LC, 
Biacore2000, 3100 OFFGEL fractionator (Agilent), 1D and high resolution 2D gel 
electrophoresis systems (BioRad/Amersham Biosciences), Typhoon 9410 (Amersham 
Biosciences), GelPix (Genetix Inc.), and MultiProbe II (Perkin-Elmer).   

Protein intact mass, identification and characterization are a few of the many 
applications that the facility performs.  For proteomics applications, two Q-TOFs and 
the LTQ Orbitrap Velos instruments are well-suited for analyzing both small peptides 
and large proteins.  The LTQ Orbitrap Velos can be set up with the TriVersa to 
automate direct infusion of samples to perform exact mass measurements for 
molecular formula determination or facilitate targeted analysis of modifications. On-line 
with nano-LC separations, the LTQ Orbitrap Velos and the 6520 Q-TOF are used for 
LC-based quantitative proteomics. The 4000QTRAP systems serve as powerful 
instruments for targeted metabolomics quantitation and one QTOF is dedicated to 
metabolomics profiling.  
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Mass Spectrometry and Proteomics Core Facility 

Melinda S Wojtkiewicz, Pawel S Ciborowski 

University of Nebraska Medical Center 

The UNMC Mass Spectrometry and Proteomics Core Facility offers a broad range of 
services, such as ESI and MALDI protein identification using Mascot and Sequest 
Algorithms, iTRAQ-based quantitative proteomics, MRM protein quantitation, and 
molecular weight determination for proteins, peptides and small molecules. 
Phosphoproteomics profiling is under development. The facility is equipped with LTQ 
Orbitrap ETD, 4800 MALDI TOF-TOF, a LTQ Velos and a 4000 Q TRAP, all with 
supporting nano-LC systems.  Although the majority of users are investigators from 
UNMC, we also provide services for other outside academics and corporations. For 
further information, visit our website: www.unmc.edu/mspcf.  
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Improving Proteomics Lab Efficiency by Adapting a Chip- based 
Nanoelectrospray Device to Work on Multi-vendor Mass Spectrometers 
 
Alexander B. Schilling 
 
Proteomics and Informatics Services Facility, University of Illinois at Chicago,  
Chicago, IL 
 
The conversion of an Agilent Chip cube to work on a Thermo LTQ-FT and Orbitrap 
Velos allows a wider range of assays to be run between Agilent triple quad MS 
systems and Thermo high mass accuracy systems.  
 
This improves lab efficiency by allowing for chromatographic alignment between 
discovery and targeted validation experiments. 
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The CBC/RRC Proteomics and Informatics Services Facility at UIC 

Larry Helseth, Hua Xu, Alexander B. Schilling 

University of Illinois at Chicago, Chicago, IL 

We will highlight services available at the CBC/RRC Proteomics and Informatics 
Services Facility (PISF), the core proteomics and mass spectrometry facility for the 
Chicago area located at the University of Illinois at Chicago.  Through funding from a 
grant from The Searle Funds at the Chicago Community Trust to the Chicago 
Biomedical Consortium we provide support to users from Northwestern University and 
the University of Chicago in addition to the University of Illinois at Chicago.  Our 
instrumentation and services will be summarized.  We offer training through an annual 
weeklong hands-on proteomics and informatics-training course. Our facility offers self-
serve instrument access for trained users in addition to routine samples and special 
project submission.  Preparative OFFGel isoelectric focusing is provided as a service, 
along with MuDPIT, iTRAQ and other custom services.  Visit our website at 
http://proteomics.rrc.uic.edu/ for additional information.  We're available for 
consultation by phone, e-mail, Access Grid or in person. 
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The RRC Mass Spectrometry Laboratory 

Carrie A. Crot, John (“Art”) Anderson, Roderick G. Davis, Bryan Zahakaylo  

University of Illinois at Chicago, Chicago, IL 

We will highlight services available at the RRC Mass Spectrometry Laboratory (MSL), 
located in the Research Resources Center at the University of Illinois at Chicago.  The 
Mass Spectrometry Laboratory (MSL) serves as a campus-wide research core facility 
and resource for the analysis of a wide variety of molecules ranging from low 
molecular weight volatile compounds to high mass polymers and bio-polymers such 
as proteins. Our laboratory offers self-serve instrument access for trained users in 
addition to routine service samples and special project submission where MSL staff 
collect the data.  Visit our website at http://www.rrc.uic.edu/msl for additional 
information.  We are available for consultation by phone, e-mail or in person. 
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Novel Proteomic Analysis of Esophageal Inflammation 

Karen R. Jonscher1, Agnieszka Kendrick1, Sophie Fillon2, Zachary Robinson2, 
Joanne Masterson2, Steven J. Ackerman3 and Glenn T. Furuta2 

Departments of 1Anesthesiology and 2Pediatrics at the University of Colorado Denver, 
School of Medicine, Aurora, CO, Digestive Health Institute, The Children’s Hospital 
Denver and 3University of Illinois at Chicago, Chicago, IL. 

Introduction:  Esophageal inflammation associated with eosinophilic esophagitis 
(EoE) and gastroesophageal reflux disease (GERD) require invasive endoscopy and 
biopsy for both diagnosis and testing the efficacy of treatments.  In the 1970’s, the 
Enterotest™, a weighted gelatin capsule filled with and attached to a 90 cm long nylon 
string, was introduced as a minimally invasive method to identify intestinal infections.  
Patients tape the string end extruding from the capsule to their cheek and swallow the 
capsule; the string is subsequently deployed into the small intestine and the capsule 
released. After incubation for 15 min to overnight the string is pulled back out of the 
mouth.  Here we present pilot data demonstrating that secretions adhering to the 
string may be recovered and analyzed using shotgun proteomics.   

Methods:  Strings from the distal esophagus of patients with GERD and normal 
controls (n=2/group) were cut into 2 cm sections and proteins recovered by incubating 
strings in lysis buffer. Tandem mass spectrometry analysis using a high-capacity 
quadrupole ion trap was performed on trypsin-digested samples and data were 
searched with X!Tandem through the LABKEY interface.  Spectral counting provided 
relative quantitation of proteins between samples. 
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Results:  After removal of isoforms, 34 proteins common to all string samples (2 each 
from 2 patients/subjects) were identified. Annexin A1, keratins 16, 4 and 13, and 
MUC5B were the most highly upregulated in esophageal secretions from GERD 
subjects as compared with normal controls.  In addition, functional clustering revealed 
that anti-apoptic proteins and those involved in extracellular signaling were present in 
only GERD and not normal controls.  

Conclusion: The Entero String Test can be used to sample esophageal secretions in 
health and disease. Host response proteins are present in the esophageal lumen 
during inflammation. 

This work was supported by R21-AI079925, Thrasher Foundation, CURED 
Foundation, Pappas Foundation and the Colorado Clinical Translational Scientific 
Institute (CCTSI). 
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The Plant-Microbe Genomics Facility at The Ohio State University: a Synopsis 

Jenny C Panescu and Michael R Zianni 

Plant-Microbe Genomics Facility,  The Ohio State University. Columbus, OH  

The Plant-Microbe Genomics Facility at The Ohio State University serves the entire 
University as well as the researchers in the state of Ohio and beyond, by providing 
resources to study an organism’s DNA sequence to its protein interactions. The facility 
provides 6 major services:  1) DNA Sequencing, 2) Genotyping, 3) Gene Promoter 
characterization, 4) real-time quantitative PCR, 5) Proteomics: 2D gel electrophoresis, 
and 6) Biomolecular Interaction Analysis.  The facility has an Applied Biosystems 3730 
DNA Analyzer and a Roche 454 FLX Titanium Genome Sequencer which support the 
first three services.  A Bio-Rad CFX96 is used for the real-time, quantitative PCR 
service while the Bio-Rad Proteome Works system is utilized in the Proteomics: 2D 
gel electrophoresis service.  In addition, a GE Healthcare BiacoreT100 is available for 
use as the main instrument in the Biomolecular Interaction Analysis service.  Also, the 
Facility has assorted instruments to support the main services, including a Beckman 
Biomek FX liquid handling robot which can be programmed for custom projects.  As a 
part of a major education institution, the Facility provides tours and demonstrations to 
any individual or group.  The Facility is staffed by a group of highly trained, 
experienced individuals who can assist in experiment design as well as data analysis. 
As a cost recovery unit, the Facility charges for services based upon the cost of 
supplies, labor and service contracts while the procedures are designed to optimize 
the opportunity for quality results.  Despite the name, the Facility will accept samples 
from any organism that has DNA, RNA and/or proteins and any researcher who has 
funds. 
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The Molecular Biology Facility at the Stowers Institute for Medical Research 

Karen Staehling, Dan Bradford, Kym Delventhal, Brian Fleharty, Peter Jabbour, 
Kate Malanoswski, Scott McCroskey, William McDowell, Brandon Miller, Allison 
Peak, Anoja Perera, Keith Smith, Dorothy Stanley, Kendra Walton, Kyle Weaver 
and Karin Zueckert-Gaudenz 

The Stowers Institute for Medical Research, Kansas City, Missouri  

The Stowers Institute for Medical Research opened its doors to the first scientific 
research teams in November 2000 after completion of its state-of-the-art research 
facility in Kansas City, Missouri.  Ten years later, the Institute accommodates twenty-
three independent research programs and more than 500 people work at the Institute 
on a daily basis.  Research labs are supported by 12 independent core facilities 
including Bioinformatics, Cytometry, Drosophila Stock Facility, Histology, Lab Animal 
Services, Media Preparation, Microscopy, Molecular Biology, Proteomics, Screening, 
Tissue Culture and a Reptile and Aquatics Facility.   

The Molecular Biology Core Facility at the Stowers Institute is a cutting-edge 
laboratory dedicated exclusively to supporting internal research efforts.  We support 
investigators in their research endeavors by providing high quality services, 
collaborative project potential and access to state-of-the-art technology.   Our routine 
services include Sanger sequencing, Illumina next generation sequencing, pathogen 
testing, riboprobe synthesis, high-throughput DNA preps, site-directed mutagenesis, 
distribution of clones or vectors from our in-house collections, recombineering, 
microarray, qPCR and robotics.  The facility is divided into 4 teams (Sequencing, 
Mutagenesis and Libraries, Genomics Technology, and Robotics) each led by a lab 
manager.   
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Applied Genomics Technology Center 

Susan J. Land,  Tara A. Reinholz 

Wayne State University School of Medicine, Detroit, Michigan 

The Applied Genomics Technology Center (AGTC) was established in 1998 as a 
centralized resource for Wayne State University researchers. More specifically, to 
provide genomics expertise and state-of-the-art equipment in an effort to enhance 
grant proposals, research, and publications. The facilities personnel are highly 
experienced in a wide variety of genomics technologies and are committed to 
providing affordable, quality services to Wayne State University investigators, as well 
as those outside of the University. Our ultimate goal is to encourage collaborative 
relationships between AGTC personnel, genomics researchers, and global 
biotechnology companies in order to keep the facility most current in the research and 

  23 



development of innovative genomic techniques. Our poster gives an overview of our 
center including the history of our facility, current services, instrumentation, and 
contact information. 
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Next-generation SNP Genotyping using the Affymetrix Platform 

Michael Shapero, R. Mei, Jianbo Zheng, Matthew Purdy, Li Weng, Dustin 
Giberson, Mark Borodkin, John Burrill, Mel Yamamoto, Simon Cawley, Alan 
Williams, and Keith Jones 

Affymetrix, Inc., Santa Clara, CA  

The Axiom™ Genotyping Solution from Affymetrix combines validated genomic 
content, a high-throughput workflow, and minimum hands-on time to enable large-
scale association studies in complex disease research. By leveraging novel common 
and rare variants from the new Axiom Genomic Database or proprietary target 
sequences, researchers have unprecedented scale and flexibility, on a single platform, 
to genotype up to several million markers optimized to meet the specific needs of their 
population and disease model.  
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Analyzing Cancer at Single Cell Resolution with Droplet Technology  

Martina Medkova, Elodie Dahan, Steve Kotsopoulos, Jason Warner, Jonathan 
Larson, Jeff Olson, Darren Link, and Michael Samuels 
 
RainDance Technologies, Inc., Lexington, MA   
 
Cancerous cell growth can result from mutation of the underlying genome or from 
aberrant epigenomic regulation, altering transcript and protein expression levels and 
causing uncontrolled growth. The resulting tumors are often composed of 
heterogeneous mixtures of both clonally transformed tumor cells and other cell types.  
 
RainDance Technologies has extended the capabilities of its platform to enable 
analysis of a DNA sample’s methylome and allow detection of allelic variants in 
heterogeneous mixtures. The company’s proprietary microfluidic technology produces 
uniform picoliter-scale aqueous microdroplets at rates up to 10 million droplets per 
hour. Each droplet is the functional equivalent of an individual test tube and can 
contain a single molecule, reaction, or cell. This versatile technology can adapt proven 
assays to high-speed workflows with a minimum of process-induced bias or errors. 
Our initial application provides targeted sequence enrichment to prepare samples for 
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next-generation sequencing. The sequencing depth and reduced amplification bias 
provided by microdroplet technology enables accurate detection of sequence variants 
within a heterogeneous mixture of sample DNA. In addition, we have extended this 
approach to enable targeted sequencing of a sample’s methylome using bisulfite-
treated templates, providing base pair resolution of the methylated cytosines that have 
been associated with aberrant transcription in cancer. 
 
The self-contained microdroplet environment can also help scientists study biological 
samples as a collection of individual cells. Single-cell droplet technology provides a 
cost-effective method to gain sequence information from individual cells that have 
been sorted by phenotype.  Our data illustrates the workflow that we are using to 
perform low-bias single-cell whole-genome or transcriptome amplification within sorted 
microdroplets. The amplified single cell genomes can be used as the starting material 
for targeted sequence enrichment using the RDT 1000, providing an automated 
sample preparation method for single cell analysis using any next-generation 
sequencing platform.  
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The Mayo Clinic Advanced Genomic Technology Center Gene Expression 
Shared Resource 

Chris P. Kolbert, Jin Jen 

Mayo Clinic, Rochester, MN 

The Mayo Clinic Advanced Genomic Technology Center Microarray Shared Resource 
provides a comprehensive set of services for the analysis of gene expression in a 
variety of biological sample types, including fresh frozen and formalin-fixed paraffin 
embedded tissues, body fluids, and laser captured and cultured cells.  The facility 
offers technical services and support for basic and clinical research programs for 
Mayo investigators as well as scientists from outside institutions.  We have in house 
instrumentation for a variety of platforms, including Affymetrix GeneChip™, Illumina 
BeadChip™, Applied Biosystems 7900 HT Sequence Detection Systems, Fluidigm 
Biomark™ and Agilent 2100 Bioanalyzers.  In the past five years, our Shared 
Resource has experienced a steady increase in requests for expression analysis 
services, from 2,700 samples processed in 2005 to over 8,800 samples by September 
2010.  In addition to its Core service functions, the laboratory actively explores and 
evaluates novel technologies and new platforms in order to maintain its status as a 
cutting edge facility.   As genomic technologies continue to emerge and evolve, we are 
expanding our capabilities to include high throughput gene expression and miRNA 
profiling on the Fluidigm Biomark platform in tissue-derived RNA and single cell as 
well as mRNA and miRNA library construction for Next Generation Sequencing by 
Illumina GA II, HiSeq, and other new platforms.  
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MicroRNA Analysis using RNA Extracted from Matched Formalin-fixed Paraffin-
embedded (FFPE) and Fresh Frozen Samples on SOLiDTM 

Jian Gu, Kristi Lea, Emily Zeringer, Sheila Heater, Jeoffrey Schageman, 
Christopher Mueller 
 
 LifeTechnologies,  2130 Woodward St., Austin, Texas  
 
Archived formalin-fixed paraffin-embedded (FFPE) specimens represent excellent 
resources for biomarker discovery, but it has been a major challenge to study gene 
expression in these samples due to mRNA degradation and modification during 
fixation and processing. MicroRNAs (miRNAs) regulate gene expression at post-
transcriptional level and are considered as important regulators of cancer progression. 
Next generation sequencing technologies such as SOLiD™ provide an ideal method 
for measuring the abundance of miRNA molecules in different cancer stages and 
provide insightful information on tumorigenesis. However, currently there is no 
available method to systematically study miRNA expression in FFPE samples on next 
generation sequencing platforms.  
 
We have designed and developed a ligation-based miRNA detection method to 
capture small RNA sequences in FFPE samples and convert them into templates 
suitable for sequencing on the SOLiD™ System. Total RNA was isolated from 
matched lung cancer FFPE and fresh frozen tissues using the Ambion 
RecoverAll™kit. Enriched small RNA from these samples was used for library 
preparation, followed by sequencing on the SOLiD™ system. Our results show that 
small RNA extracted from FFPE samples was successfully converted to small RNA 
libraries. The expression profiles from FFPE and fresh frozen samples were in good 
correlation, suggesting that miRNA molecules are less affected by sample degradation 
and RNA-protein crosslinking. This study provides a foundation for miRNA expression 
analysis on the SOLiD™ system using FFPE samples in cancer and other diseases.  
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CGF at UIC:  Facilities, Equipment and Environment 
 
Zareme Arbieve 
 
Core Genomics Facility, University of Illinois at Chicago, Chicago, IL   

Core Genomics Facility maintains its office and 900 square feet of the laboratory 
space in MSB Building at UIC.  This space is adequate for the needs and is supplied 
with all the equipment necessary for data collection and data analysis. 
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The CGF provides resources for investigating gene functioning with an emphasis on 
applying DNA microarray technology to transcriptional profiling and transcriptional 
regulation studies, genotyping and molecular cytogenetics based studies.  Services for 
post-array data validation studies are also available. CGF provides equipment, 
resources and bioinformatics support for all aspects of these applications, ranging 
from sample preparation and quality control to data analysis and results validation.  

Relevant equipment in the CGF includes:  Fluidics station and Hybridization oven 
(Affymetrix); Agilent GeneArray Scanner (Agilent Technologies); MassARRAY 
Analyzer 4 system (Sequenom); TaqMan OpenArray Genotyping System (ABI); 
Experion Bionalyzer System (Bio-Rad); Primus multiblock thermal PCR cycler (MWG); 
Robotic liquid handler BioRobot 8000 (Qiagen); ScanArray Lite glass slide array 
scanner (Packard BioChip); OmniGrid Accent microarray spotter (Gene Machines); 
and Real-time PCR analysis system 7900HT (ABI). 

Computer workstations supplied with instrument control and analytical software 
packages for data acquisition and analysis, including AGCC and Expression Console 
(Affymetrix), Genomics Suite (Partek), MassARRAY Typer analytical package 
(Sequenom), PathwayStudio (AriadneGenomics), and ScanArrayGx Microarray 
Analysis System (Perkin Elmer), R-based Bioconductor package are present in the 
lab. 

Core Genomics Facility provides an extensive university wide support for studies on 
expression profiling with the use of various types of genotyping platforms, glass array 
based platforms and Affymetrix GeneChip array based studies. The Laboratory has 
been participating in a variety of projects, based on different experimental systems 
and focused on different research areas, including cancer research, physiology, plant 
physiology, and various aspects of medical research. 
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Single Cell Analysis of Stimulated CellSensor® AP1-bla ME-180 Cells Using 
Applied Biosystems Open Array System 

Ronald V. Abruzzese1, Laura Chapman1, Elena Grigorenko2 and Richard Fekete1 
1Life Technologies, Austin, TX; 2Life technologies, Woburn, MA 

When analyzing gene expression profiles from large numbers of cells the average 
profile may not be a true representation of the many different profiles that could exist 
in the cell population (ex., in different states of growth, differentiation or activation).  
The transcriptional variability of individual cells and any insight into the relationship 
between specific genes gets lost.  One aspect of this emerging field that still needs to 
be developed is data analysis.  Can you confidently identify sub-populations of single 
cells in a larger cell population?   The data analysis of high sample numbers with a 
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reduced number of targets is not as straightforward as when using many targets with a 
few samples (i.e. arrays).  In this study we combined a well characterized 
CellSensor® AP1-bla ME-180 cell line, a modified Cells-to-Ct protocol and the Applied 
Biosystems OpenArray® system to analyze up to 960 samples with 56 assays of 
interest.  The CellSensor® AP-1-bla ME-180 cell line contains a beta-lactamase 
reporter gene under control of the Activator Protein-1 (AP-1) response element stably 
integrated into ME-180 cells.  Epidermal Growth Factor (EGF) is a peptide that 
induces cellular proliferation through the EGF receptor.  Proliferative effects of EGF 
signaling occur through several pathways, namely the activation of the ras and MAP 
kinase (MAPK) pathway.  This in turn causes phosphorylation of transcription factors 
such as c-Fos to create AP-1 and ELK-1 that contribute to proliferation.   Therefore, 
we investigated the effects of EGF stimulation on the gene expression profile of large 
and single cell populations by comparing untreated and EGF treated cells.  The cells 
were sorted by FACSAria and an optimized workflow based on the commercially 
available kits, TaqMan® Gene Expression Cells-to-CTTM and TaqMan® PreAmp 
Cells-to- CTTM kits was used to investigate the expression levels of a limited number of 
genes in the MAPK pathway.  We also tested the capability of the Applied Biosystems 
OpenArray® to assay a larger number of genes in the MAPK pathway.  The average 
Ct values were 10-fold different between the 100, 10 and 1 cell samples.  Closer 
examination of the single cell samples shows heterogeneous populations; some 
genes being turned on or off in all samples, or just a change in the number of samples 
expressing a gene with no change in expression levels.  
 
For Research Use Only.  Not intended for any animal or human therapeutic or 
diagnostic use. 
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Site-Directed Mutagenesis and Recombineering as Core Facility Services 

Kym Delventhal, Brandon Miller, Kyle Weaver, Karen Staehling 

Molecular Biology Facility, Stowers Institute for Medical Research, Kansas City, MO  

The Stowers Institute for Medical Research has 12 core facilities providing services to 
on-site researchers.  The Molecular Biology Facility offers many services and is 
divided accordingly into four sub-groups, one of which focuses on Site-Directed 
Mutagenesis and Recombineering.  Site-Directed Mutagenesis is one of our most 
popular services in the core facility and gives researchers help in mutating their 
plasmid of interest.  It provides experiment design, generation of mutants and 
validation by sequencing.  Common mutants generated include amino acid changes, 
insertions and deletions.  New in 2010 is our development of a Recombineering 
service which provides modifications of DNA on the BAC level.  Recombinants are 
generated by one of two methods, a gap-repair technique or a seamless modification 
system.  
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Institute for BioNanotechnology in Medicine (IBNAM) Equipment Core Facility 

Alexandra Kolot, Kim Petranovic, Kathleen Burgess 

The Institute for BioNanotechnology in Medicine (IBNAM), Northwestern University, 
Chicago, IL 

The Institute for BioNanotechnology in Medicine (IBNAM) Equipment Core Facility is 
located on Northwestern University’s Chicago campus.  This facility houses research 
equipment that allows for the evaluation of samples on cellular and molecular levels 
and it operates on a fee-for-service basis. The core is available to all researchers at 
Northwestern and approved users from the Chicago metropolitan academic and 
industrial communities. 

The IBNAM Equipment Core Facility consists of both general laboratory and research-
specific instruments.  Lyophilizers (Labconco Free Zone 6 and 6 plus) allow for 
processing low eutectic point samples including samples containing residual 
acetonitrile.  The lyophilizer’s stoppering tray dryer can be used for bulk freeze-drying.  
The world’s most sensitive fluorometer (Horiba Jobin Yvon Fluorolog-3) detects 
fluorescent molecules at the femtomolar range.  Other specialized instruments include 
a multimodal Microplate Reader (SpectraMax M5, Molecular Devices Inc), a Gel & 
Animal Imaging System (In Vivo F Carestream Health, Inc.), and a Live Cell 2 Imaging 
Chamber for time-lapse microscopy (Nikon).  

Equipment use in the core is self-service and training is required.  The IBNAM 
Equipment Core is located on the 11th floor of the Robert H. Lurie Medical Research 
Center, Northwestern University, 303 East Superior Street, Chicago, Illinois, 60611.   
Alexandra Kolot manages the facility and she can be reached at (312) 503-6708 or a-
kolot@northwestern.edu. 
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Northwestern University Atomic- and Nanoscale Characterization Experimental 
(NUANCE) Center  

Shuyou Li and Vinayak P. Dravid 

The NUANCE center, Northwestern University,  Evanston, IL  

The NUANCE center is an integrated 24/7 open-access core facility at Northwestern 
University available for the regional community for their atomic- and nanoscale 
characterization needs. The NUANCE center has three branches that are managed by 
one unified and consolidated team. The three branches are EPIC, NIFTI, and Keck-II.  
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The EPIC (Electron Probe Instrumentation Center) houses an array of scanning and 
transmission electron microscopes (SEM and TEM) as well as a comprehensive 
specimen preparation facility, including a dual-beam FIB; the NIFTI (Nanoscale 
Integrated Fabrication, Testing, and Instrumentation) user facility provides scanning 
probe and related lithography instrumentation for patterning, fabrication and localized 
measurements; and the Keck-II (Keck Interdisciplinary Surface Science Center) has 
state-of-the-art surface science and related instrumentation, including XPS, ToF 
SIMS, Confocal Raman, and FT-IR. All these instrumentations are open to the faculty, 
staff and students at Northwestern University as well as to outside researchers, 
including industrial companies and partners. While providing the best services to life, 
materials sciences and hybrid cross-disciplinary applications, the NUANCE center 
staff coordinate and interact with other core facility directors and managers at and 
around NU. This interaction includes not only sharing of research resources and 
technologies, but also the expertise, experience and improvement for better 
management and operation of shared facilities.  

In the poster presentation, we will present an overview of the services that NUANCE 
center has to provide and the internet-based Facility Online Manager (FOM) system 
that we used to streamline shared facility management. It will also highlight the 
potential synergy across complementary capabilities in the greater Chicago region. 
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Nanomedicine Cleanroom Facility 

Dorota I. Rożkiewicz 1,2 
1Institute for BioNanotechnology in Medicine and Department of Medicine, 
Northwestern University, Chicago, IL, and 2Department of Chemistry, Northwestern 
University, Evanston, IL  

The IBNAM Nanomedicine Cleanroom Core Facility is designed for interdisciplinary 
research at the interface of the physical and biological sciences. This state-of-the-art 
space offers the unique possibility to integrate nanotechnology and microfabrication 
with chemistry and biology in a highly controlled environment. The facility occupies a 
total area of 1,290 square feet and consists of a class 10,000 lab, two class 1,000 
rooms and one class 100 room. The class 100 room comprises a fully functional 
photolithography line, capable of patterning down to one micron. The class 10,000 
room is supplied with all necessary materials for cell culture experiments. We offer use 
and training on: bioelectric sensing imaging microscope, reactive ion etcher, 
profilometer, mask aligner, spin coater and tissue culture facilities. Standard operating 
user guides are available for all pieces of equipment.  
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The Electron Microscopy Service at UIC 

Alan W Nicholls, Ke-Bin Low, Kristina Jarosius and Linda Juarez 

Research Resources Center, University of Illinois at Chicago, Chicago, IL 

The Electron Microscopy Service (EMS) in the Research Resources Center of the 
University of Illinois at Chicago is a central facility offering access for both life and 
materials scientists to scanning (SEM), transmission (TEM) and scanning 
transmission (STEM) electron microscopes as well as surface analysis (XPS) and 
vibrational spectroscopy (Raman) on a pay-per-use basis. The EMS also provides a 
home for a UHV Scanning Probe Microscopy run by a group in Chemistry and an 
Oxide Molecular Beam Epitaxy system run by a group in Electrical Engineering – for 
these instruments EMS provides maintenance support. Investigators are encouraged 
to learn how to operate the instrumentation themselves; however, the EMS staff are 
available to carry out experiments for investigators who only occasionally require 
these techniques. EMS instrumentation is also available to investigators from outside 
UIC both commercial and non-commercial. 
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Cellular Screening Center 

Samuel J. Bettis and Kevin P. White 

The University of Chicago,  Institute for Genomics and Systems Biology, Chicago, IL  

The Cellular Screening Center (CSC) is a state-of-the-art high throughput cellular 
screening facility that serves investigators throughout the Chicago metropolitan area.  
It is comprised of over 900 square feet of cleanroom space and provides unique 
research tools for investigators.  

Due to advances in biological sciences over the past decade, the complete genome 
sequences of many organisms, from bacteria to human, are now known.  This 
information opens up many complex questions for study.  For instance, having the 
human genome sequence combined with this facility allows one to utilize 100 different 
cancer cell lines to expedite experiments and simultaneously investigate a wide range 
of cancer types.  The CSC makes it possible to do comprehensive testing on many 
different disease systems.  Current projects in the CSC include a small molecule 
leukemia screen, a siRNA retinitis pigmentosa screen, and the development of high 
content assays for upcoming screens. 

However, the size and complexity of the experiments to answer such questions 
requires extensive technology and automation.  The CSC is one of only a few facilities 
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in the country that provide these extensive robotic liquid handling and automated 
image analysis systems.  These advanced systems allow experiments to be done in 
one day that, in the past, would have required months (if they could have been done 
at all).  The CSC has two major tools to offer; small molecule libraries currently totaling 
more than 150,000 compounds and the whole human genome siRNA library from 
ThermoFisher (previously Dharmacon). 

The CSC is available to a broad network of area investigators on a fee structure basis.  
CSC technical staff work closely with investigators to develop successful assays for 
screening in the facility. 
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Applied Bioinformatics Laboratory at the University of Kansas 

Jianwen Fang  
 

Applied Bioinformatics Laboratory, Structural Biology Center, University of Kansas, 
Lawrence, KS  

The Applied Bioinformatics Lab (ABL) at the University of Kansas is a specialized 
service lab providing advanced and comprehensive informatics support to the 
research community.  Currently the ABL staff can assist researchers for the following 
tasks:  

• Data analysis and mining in proteomics, genomics and chemistry   

• Large scale statistical and machine learning studies 

• Structure prediction, function annotation/prediction, sequence and 
domain analysis of proteins 

• Design and implementation of relational databases and software 
applications 

• Consultation on experimental design involving data acquisition, 
management and analysis 

• Hardware/software support and training 

• Report, grant, and manuscript preparation 

Services are provided in the form of fee-based consultation for well-defined 
informatics analyses, or collaborative projects for those requiring longer-term 
commitment of time and effort.  We also provide training in software programming and 
data analysis in the forms of workshops and one-to-one sessions. 
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 Here we outline our service/research capacity using some of our recent and ongoing 
projects as examples.  We are constantly exploring new informatics areas and building 
new capacities.       
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What are the Requirements of an Institutional Electronic System to Facilitate 
Core Facility Management? 
 
Hagen, Andreas T1; Tabarini, Diane2; Clisham, Sean3; John, David4 

 
1iLab Solutions, LLC, Cambridge, Massachusetts, 2Memorial Sloan-Kettering Cancer 
Center, New York, New York, 3Institute for Systems Biology, Seattle, Washington, 
4Dana-Farber Cancer Institute, Boston, Massachusetts 
 
Importance: Ensuring the efficient management of shared resources is becoming an 
increasingly important issue for leading NIH-funded institutions. Core facilities present 
an opportunity for scientists to gain access to ever-more-advanced and ever-more-
expensive technologies. In addition, core facilities allow research institutions to make 
more efficient use of resources in an era of tightly constrained funding. For these 
reasons, the NIH and individual research institutions are growing their investments in 
core facilities. 
Objective and approach: The authors and their four institutions collaborated to (i) 
identify the key challenges to core facility management; (ii) identify the requirements 
for an effective core facility management system; (iii) design, test and deploy such a 
system. 
Current challenges in core facility management: Through a series of interviews 
with all participants in the core work flow (customers, core staff, administrators), the 
team identified a number of key challenges, including: (i) difficulty for researchers in 
identifying available services; (ii) inconsistent processes for requesting services; (iii) 
inadequate controls for approving service requests; (iv) inefficient processes for 
tracking and communicating about project processes; (v) time-consuming billing 
practices; (vi) incomplete revenue capture; (vii) manual reporting processes. 
Requirements for an effective core facility management system: The team 
identified the following requirements for a system to address these challenges: 
(i) ability to support a broad range of core business practices such as complex quote 
generation and project management; calendaring/equipment reservation 
management; sample tracking; complex forms; and import of usage data from 
hardware; (ii) ability to offer services for both internal and external customers, 
including flexible pricing and off-site access; (iii) ability to interact with institutional 
financial systems (e.g. SAP, PeopleSoft, Lawson, SunGard Banner) and identify 
management systems (e.g. Microsoft Active Directory, LDAP, and other SAML 2.0-
compliant services). 
 

  33 



36 

LIMS Management in a Cell Culture World 

Tari Parmely, Alexis Smith, Li Zhang, Valerie Neubauer, Maria Katt, Andy 
Thummel, Mary Penne-Mays, Jessica Witt 

Stowers Institute for Medical Research, Kansas City, MO  

Our Tissue Culture core (TCC) lab has recently begun using a custom designed 
Laboratory Information Management System (LIMS).   

The LIMS module works for the researchers to help them see the cells that they and 
others in their lab have cell banked with us, filter those cells by user or parental cell 
line, request cells for expansion or cell banking, request mycoplasma testing, and 
register their cells with our Institute Bio-Safety committee.   

The module works for the TCC lab to manage the lab in the following areas:  cell logs, 
cell requests of all kinds, harvests and deliveries, cell banking, and mycoplasma 
testing.  Additionally, TCC now uses an electronic calendaring component of LIMS 
that we use to calendar tasks that link to cell requests, a cell log, and an automatic 
email response system to notify researchers as their request is processed. 
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VIVO: Enabling National Networking of Scientists 

Kristi L. Holmes 

Washington University School of Medicine, St. Louis, MO  

Research is increasingly cross-disciplinary in nature with successful partnerships often 
transcending traditional disciplinary and administrative boundaries.  VIVO is an open 
source semantic web application that enables the meaningful discovery of research 
and scholarship through interlinked profiles of people and other research-related 
information. VIVO, originally developed at Cornell University, is being expanded 
through a $12.2m stimulus grant from the National Center for Research Resources 
(NCRR) of the National Institutes of Health (NIH) to the University of Florida and six 
partner institutions (Cornell University; Indiana University; Ponce School of Medicine, 
Puerto Rico; The Scripps Research Institute; Washington University School of 
Medicine in St. Louis; and Weill Cornell Medical College).  

VIVO uses data ingested from institutional sources of record and external sources, 
supplemented with manual entry to populate detailed profiles of scholars and 
researchers with information related to publications, grants, educational background, 
research interests, teaching, awards, professional affiliations, and more. Data in VIVO 
conform to a public ontology of types and relationships that can be extended for local 
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needs via the ontology editor included with the VIVO application. VIVO's ontology 
supports faceted searching for quick retrieval of people, organizations, events, and 
research-related information. Institutional VIVOs and other compatible profiling 
applications are producing data to form a rich network of information which can be 
searched to foster collaboration across institutions and enable open sharing of 
research discovery. VIVO is funded by the National Institutes of Health, U24 
RR029822. For more information about VIVO, please visit: http://vivoweb.org. 
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