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Welcome

Welcome to the the National Cancer Institute's Innovative Molecular Analysis Technologies (IMAT) Principal
Investigators Meeting to be held December 6-8, 2017, at the new NCI at Shady Grove building in Rockville, MD.

Since 1998, the IMAT program (http://innovation.cancer.gov) has been a key component of NClI’s strategy for
supporting innovative and emerging technologies for cancer research and clinical care and your involvement as a
grantee is important. This annual meeting is organized to address two important aims of the IMAT program:

o Provide NCI program staff a chance to interact directly with Pls and receive an update on progress to date of
supported research

» Present opportunities for interactions and exchanges of ideas among meeting participants, which is critical
to sparking potentially transformative project collaborations, receiving critical feedback and guidance from
the community, and fostering dissemination of the exciting technologies emerging from IMAT-supported
researchers.

There are always more exciting active research projects in the IMAT portfolio than we have timeslots to
accommodate at the meeting. As has been done for prior years, podium presentation slots will be prioritized

for projects nearing the end of their IMAT award period and projects fitting selected themes followed by those
indicating noteworthy progress. We will continue the short "Poster Highlights" presentations to further capture
selected investigators with significant progress to report involving very short overview talks on their research, noting
that more detailed information may be gleaned from their posters.

On behalf of the NCI program staff and everyone involved in the planning for this meeting, | thank you for your
participation, your interest, and the important work you all do to assist in our collective mission against cancer. |
look forward to an exciting and productive meeting.

Kind Regards,

Hr——

Tony Dickherber, Ph.D.

Program Director, IMAT

Center for Strategic Scientific Initiatives

National Cancer Institute, National Institutes of Health
U.S. Department of Health & Human Services
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Day 1 - Wednesday, December 6

9:00 am NCI Welcome and Overview

9:15am Novel Biosensors

Podium Presentations

9:15

9:35

9:55

10:15

Novel Biosensors & Biomarker Detection Capabilities

Peter J. Burke, University of California-Irvine

Molecular Detection of DNA Hydroxymethylation for Cancer Screening

Adam Roger Hall, Wake Forest University Health Sciences

Immobilized Protease Activity Tests (IPATs) for Development of Functional Cancer Biomarkers
Paul Tempst, Memorial Sloan-Kettering Cancer Center

Plasmonics-based Nanobiosensor for Gastrointestinal Cancer Diagnostics via MicroRNA
Biomarker Detection

Tuan Vo-Dinh, Duke University

Poster Highlights

10:35

10:40

10:45

10:50 am Break

Validating Rapid Microfluidic Isolation of Personalized Aptamers for Monitoring Minimal
Residual Disease in Multiple Myeloma

Qiao Lin, Columbia University, New York Morningside

Quantitative Label-Free, PCR-Free, Electrochemical Microarray for miRNA Profiling with Zero
Background and Sub-zeptomole Responsivity

Ravi F. Saraf, University of Nebraska Lincoln

Monitoring Recurrent Bladder Cancer with Electro-Phage Biosensors
Gregory A. Weiss, University of California-Irvine

11:10 am Epigenetics Tools

Podium Presentations

11:10

11:30

11:50

PIXUL-ChIP: High Throughput Sample Preparation and Analytical Platform for Epigenetic Studies
Karol Bomsztyk, University of Washington

Digital Detection of Tumor-Derived Circulating Methylated DNA

Jeff Wang, Johns Hopkins University

Droplet Microfluidics for Low Input Epigenetics

Ryan C. Bailey, University of Michigan




Day 1 - Wednesday, December 6 (cont)

Epigenetics Tools (cont.)

Poster Highlights

12:10 Development of Enhancer RNA-Based Biomarkers in FFPE Tissue
Jason Gertz, University of Utah

12:15 CRISPR-Based Epigenetic Modifiers
David J. Segal, University of California at Davis

12:20 pm Lunch (at attendees’ expense)

1:25 pm NCI Program Presentation on Commercialization, SBIR and I-Corps™ for IMAT

1:25 NCI Support for Innovative Technologies from Small Business Entities
Jonathan Franca-Koh, NCI SBIR Development Center

1:35 The NCI I-Corps™ Program
Christie Canaria, NCI SBIR Development Center

1:45 pm Advancing Cancer Treatment Options

Podium Presentations

1:45 Development of a Virion Display (VirD) Array to Profile Human GPCR Interactions
Guan-Da Syu, Johns Hopkins University

2:05 Disease-Directed Protein Biofactories
Parijat Bhatnagar, SR/ International

Poster Highlights

2:25 Novel Bi-functional Inhibitors Blocking OncomiR Biogenesis
Fu-Sen Liang, University of New Mexico

2:30 An Optimized Design for Single Copy Short Hairpin RNAI
Scott M. Hammond, University of North Carolina - Chapel Hill

2:35 Multiplex In-Solution Protein Array (MISPA) for High Throughput, Quantitative Profiling of
Protein Interactions in B-Cell Receptor Pathway and Detection of Immune Responses to
Multiple Serotypes of HPV
Femina Rauf, Arizona State University - Tempe Campus

2:40 High-throughput Screening Platform for Cancer Drug Discovery
Michael Recht, Palo Alto Research Center

2:45 pm Break




Agenda

Day 1 - Wednesday, December 6 (cont)

3:00 pm Clinical Diagnostics - Genomics

Podium Presentations

3:00

3:20

3:40

4:00

Central Nervous System Tumor-Associated Cell Free Nucleic Acids in Cerebral Spinal Fluid
Melanie Hayden Gephart, Stanford University

Precise and Ultrasensitive Quantitation of Low Prevalence Somatic Mutations using
Single Molecule Molecular Inversion Probes (smMIPs)

Stephen J. Salipante, University of Washington

Scalable Cancer Genomics via Nanocoding and Sequencing

David Schwartz, University of Wisconsin-Madison

TempO-Seq Gene Expression Profiling from FFPE

Bruce Seligmann, Biospyder Technologies, Inc.

Poster Highlights

4:20

4:25

4:30

A Novel Mitochondria, Bioenergetics & Apoptosis in Cancer

Xiaowei Chen, Research Institute of Fox Chase Cancer Center

High Throughput GO Chip Isolation of Lung CTCs for Molecular Diagnosis and Drug Testing
Sunitha Nagrath, University of Michigan

Doxorubicine Stabilization and Monitoring in Saliva of Children with Cancer

David R.M. Graham, Johns Hopkins University

4:40 to 6:15 pm Poster Session | (Room 110, Terrace Level East)

Day 2 - Thursday, December 7

9:00 am Cell Sorting

Podium Presentations

9:00

9:20

9:40

Towards a Droplet-Based Radiometric Assay for Single Cells

Guillem Pratx, Stanford University

High Throughput Single-Cell Phenotype Isolation by Protrusion Analysis Chip (PAC)
Lidong Qin, Methodist Hospital Research Institute

Isolating Circulating Tumor Cells

Lydia L. Sohn, University of California, Berkeley

Poster Highlights

10:00

10:05

Label-free Microfluidic Enrichment of Cancer Cells from Noncancer Cells in Ascites Fluid
Todd Sulchek, Georgia Institute of Technology

Validation of a Microdissection Method to Advance Precision Medicine

Donald Johann & Michael Tangrea, University of Arkansas for Medical Science




Agenda

Day 2 - Thursday, December 7 (cont.)

10:10 am Break

10:30 am Single Cell Technologies

Podium Presentations

10:30

10:50

11:10

Single Cell Growth Assay for Residual Cells in Acute Lymphoblastic Leukemia
Scott Manalis, Massachusetts Institute of Technology

Single Cell Technologies for Rapid Detection of Tumor Heterogeneity

Karen Anderson, Arizona State University - Tempe Campus

Direct Profiling of Proteins in Circulating Tumor Cells

Amy Herr, University of California, Berkeley

Poster Highlights

11:30 Single Cell Cytokine Analysis of Circulating Malignant Hematopoietic Cells
Donjoo Kim, Yale University
11:35 Large-Scale Integration of Single-Cell RNA-Seq and Live Cell Imaging
Peter Alan Sims, Columbia University Health Sciences
11:40 Analysis of Scant Cancer Cells in Fine Needle Aspirates
Ralph Weissleder, Massachusetts General Hospital
11:50 am Lunch (at attendees’ expense) - Discussion Groups

2:00 pm Advanced Imaging

Podium Presentations

2:00

High-throughput ex vivo Microscopy of Cancer Biospecimens using Structured
lllumination Microscopy

J. Quincy Brown, Tulane University of Louisiana

An Integrated Imaging Tool for Probing EGFR Subcellular Trafficking in Real Time
H.C. Tim Yeh, University of Texas at Austin

Fast Interference-Based Super-Resolution Microscope for Cancer Mechanobiology
Warren R. Zipfel, Cornell University

Poster Highlights

3:00

3:05

Transforming FLIM into a High-Content Molecular Analysis Platform

Jered Haun, University of California - Irvine

Microscopy with UV Surface Excitation (MUSE): Rapid, Simple, Slide-Free Histology
Consistent with Downstream Molecular Testing

Richard Levenson, University of California at Davis




Agenda

Day 2 - Thursday, December 7 (cont.)

310 pm Break

3:30 pm IMAT Portfolio Highlights

Exposome Technologies

3:30

3:50

4:10

Carcinogen DNA Adduct Biomarkers in Formalin Fixed Tissues

Robert J. Turesky, University of Minnesota

Assessing the Risk of UV-Induced Skin Cancer via Non-Invasive Epidermal Sampling
Samir Mitragotri, Harvard University

Using Adductomics to Characterize Exposures to Carcinogens

Stephen Rappaport, University of California, Berkeley

Cancer Modeling Technologies

4:15

4:35

4:40

A Cancer Rainbow Mouse for Simultaneous Assessment of Multiple Oncogenes
Joshua Snyder, Duke University

Bioengineered Lung Tumor Organoids for Development of Personalized Medicine
Shay Soker, Wake Forest University Health Sciences

Advanced Development and Validation of 3-Dimensional Spheroid Culture of Primary
Cancer Cells using Nano3D Technology

Timothy Spicer, Scripps Florida

4:45 to 6:15pm Poster Session Il (Room 110, Terrace Level East)

Day 3 - Friday, December 8

9:00 am NCI Presentations

NCI Program Presentation on the Cancer MoonshotsM Initiative

9:00

9:15

The Human Cancer Atlas Network

Sudhir Srivastava, NCI Division of Cancer Prevention

The Immuno-Oncology Translation Network

Elad Sharon, NCI Division of Cancer Treatment and Diagnosis

9:30 am Clinical Imaging

9:30

9:50

10:10

Cancer Molecular Analysis using Quantum Dots
Xiaohu Gao, University of Washington

Highly Multiplexed FISH for In situ Genomics

Anthony John lafrate, Massachusetts General Hospital
In situ Imaging of CAR T-cells

John Williams, Beckman Research Institute/City of Hope




Day 3 - Friday, December 8 (cont.)
10:30 am Break

10:50 am Advances in Mass Spectrometry

10:50 Histopathology-Linked Mapping of N-Glycan Distributions in Multiple FFPE Tumor
Microarrays and Tissues by MALDI Imaging Mass Spectrometry
Richard R. Drake, Medical University of South Carolina

11:10  Systematic and Comprehensive Sampling of Peptides in Mixtures by Tandem
Mass Spectrometry
Michael Maccoss, University of Washington

11:30  Advanced Proteomic Methods for Tumor ECM Characterization
Kirk Hansen, University of Colorado Denver

11:50 Multiplexed Kinase Biosensor Technology to Detect Leukemia Signaling with
Mass Spectrometry
Laurie L. Parker, University of Minnesota

12:10 Validation and Advanced Development of Glycan Node Analysis in Lung Cancer Research
Chad R. Borges, Arizona State University-Tempe Campus

Adjorn by NCI Closing Remarks

12:40 pm




Podium Presentations

Title and Author Page

Novel Biosensors & Biomarker Detection Capabilities 13
Peter J. Burke, University of California-Irvine -

Molecular Detection of DNA Hydroxymethylation for Cancer Screening 16
Adam Roger Hall, Wake Forest University Health Sciences -
Immobilized Protease Activity Tests (IPATs) for Development of Functional Cancer Biomarkers 18
Paul Tempst, Memorial Sloan-Kettering Cancer Center -
Plasmonics-based Nanobiosensor for Gastrointestinal Cancer Diagnostics via MicroRNA Biomarker Detection 19
Tuan Vo-Dinh, Duke University -
PIXUL-ChIP: High Throughput Sample Preparation and Analytical Platform for Epigenetic Studies 21
Karol Bomsztyk, University of Washington -
Digital Detection of Tumor-Derived Circulating Methylated DNA 22
Jeff Wang, Johns Hopkins University -
Droplet Microfluidics for Low Input Epigenetics 23
Ryan C. Bailey, University of Michigan -
Development of a Virion Display (VirD) Array to Profile Human GPCR Interactions 24
Guan-Da Syu, Johns Hopkins University -
Disease-Directed Protein Biofactories 26
Parijat Bhatnagar, SRI International -
Central Nervous System Tumor-Associated Cell Free Nucleic Acids in Cerebral Spinal Fluid 27
Melanie Hayden Gephart, Stanford University -
Precise and Ultrasensitive Quantitation of Low Prevalence Somatic Mutations using Single Molecule Molecular 28
Inversion Probes (smMIPs) -
Stephen J. Salipante, University of Washington

Scalable Cancer Genomics via Nanocoding and Sequencing 29
David Schwartz, University of Wisconsin-Madison -
TempO-Seq Gene Expression Profiling from FFPE 30
Bruce Seligmann, Biospyder Technologies, Inc. -
Towards a Droplet-Based Radiometric Assay for Single Cells 31
Guillem Pratx, Stanford University -
High Throughput Single-Cell Phenotype Isolation by Protrusion Analysis Chip (PAC) 32
Lidong Qin, Methodist Hospital Research Institute -
Isolating Circulating Tumor Cells 33

Lydia L. Sohn, University of California, Berkeley

1



Podium Presentations

Title and Author Page

Single Cell Growth Assay for Residual Cells in Acute Lymphoblastic Leukemia 36
Scott Manalis, Massachusetts Institute of Technology -

Single Cell Technologies for Rapid Detection of Tumor Heterogeneity 37
Karen Anderson, Arizona State University-Tempe Campus -
Direct Profiling of Proteins in Circulating Tumor Cells 38
Amy Herr, University of California, Berkeley -
High-throughput ex vivo Microscopy of Cancer Biospecimens using Structured lllumination Microscopy 39
J. Quincy Brown, Tulane University of Louisiana -
An Integrated Imaging Tool for Probing EGFR Subcellular Trafficking in Real Time 40
H.C. Tim Yeh, University of Texas at Austin

Fast Interference-Based Super-Resolution Microscope for Cancer Mechanobiology 41

Warren R. Zipfel, Cornell University -
Carcinogen DNA Adduct Biomarkers in Formalin Fixed Tissues 42
Robert J. Turesky, University of Minnesota -
Assessing the Risk of UV-Induced Skin Cancer via Non-Invasive Epidermal Sampling 43
Samir Mitragotri, Harvard University -
A Cancer Rainbow Mouse for Simultaneous Assessment of Multiple Oncogenes 46
Joshua Snyder, Duke University

Cancer Molecular Analysis using Quantum Dots 47
Xiaohu Gao, University of Washington -
Highly Multiplexed FISH for In situ Genomics 48
Anthony John lafrate, Massachusetts General Hospital

In situ Imaging of CAR T-cells 49
John Williams, Beckman Research Institute/City of Hope

Histopathology-linked Mapping of N-Glycan Distributions in Multiple FFPE Tumor Microarrays and Tissues by 50
MALDI Imaging Mass Spectrometry -
Richard R. Drake, Medical University of South Carolina

Systematic and Comprehensive Sampling of Peptides in Mixtures by Tandem Mass Spectrometry 51

Michael Maccoss, University of Washington -
Advanced Proteomic Methods for Tumor ECM Characterization 53
Kirk Hansen, University of Colorado Denver -
Multiplexed Kinase Biosensor Technology to Detect Leukemia Signaling with Mass Spectrometry 55
Laurie L. Parker, University of Minnesota -
Validation and Advanced Development of Glycan Node Analysis in Lung Cancer Research 57

Chad R. Borges, Arizona State University-Tempe Campus

12



Poster Presentations Day 1 - Wednesday, December 6

Poster# Title and Author Page

01 High-Throughput Screening Platform for Cancer Drug Discovery 60
Michael I. Recht, Jacob Chamoun, Ashish Pattekar, Joerg Martini, Farzaneh Afshinmanesh

02 Mass Spectrometry Detection of Drugs in Single Bladder Cancer Cells from Patients 61
Anthony Burgett, Zhibo Yang -

03 High-Throughput Screening Under Static or Dynamic Hypoxia 62
Michael P. Gamcsik, Glenn Walker, Ming Yao, Tyler Sattler, Thomas Pulliam

04 Development of Enhancer RNA-Based Biomarkers in FFPE Tissue 63
Jeffery Vahrenkamp, Jason Gertz -

05 CRISPR-Based Epigenetic Modifiers
Henriette O’Geen, Chonghua Ren, Charles M. Nicolet, Andrew A. Perez, Julian Halmai, Victoria M. Le,
Joel P. Mackay, Peggy J. Farnham, David J. Segal

(<))
Lo

06 Next-Generation MOWChIP-seq for High-Throughput Epigenomic Profiling using Clinically Relevant Samples 6
Chang Lu, Rong Li -

un

07 A Novel Molecular Assay for Early Detection and Assessment of Cancer Risk 66
Lurdes Queimado, Theodore Wagener, Yan Zhao, Greg Krempl, Vengatesh Ganapathy -
08 A Novel Allele-Specific RNA-ISH for Differential Allele-Specific Expression (DASE) 67
Carolyn Slater, Pengtao Jiang, Xiaowei Chen -
09 A Novel Single-Molecule Telomere Characterization Technology for Analyzing Cancer 68
McCaffrey J, Sibert J, Young, E., Pastor, S., Lassahn, K., Riethman H, Xiao M -
10 A Molecular Method to Determine Isoform Frequencies in RNA-seq 70
John Welsh, Gaelle Rondeau
11 An Optimized Design for Single Copy Short Hairpin RNAi 7
Scott Hammond, Kyle Kaufmann, Robert Sons -
12 High Throughput GO Chip Isolation of Lung CTCs for Molecular Diagnosis and Drug Testing 72
Mina Zeinali, Wei Huang, Heather Fairbairn, Nithya Ramnath, Sunitha Nagrath -
13 Multiplex In-Solution Protein Array (MISPA) for High Throughput, Quantitative Profiling of Protein Inter- 73
actions in B-Cell Receptor Pathway and Detection of Immune Responses to Multiple Serotypes of HPV -
Femina Rauf, Capria Rinaldl, Brianne O. Petritis, Sujay Sau, Gin G. Park, Karen Anderson, Joshua LaBaer, Virginia G. Piper
14 Novel Bi-Functional Inhibitors Blocking OncomiR Biogenesis 75
Fu-Sen Liang -
15 GESI: A Novel Technology for Functional Imaging in Living Cells 76
Kit S. Lam &, Yann Thillier -
16 Protein Painting Identifies Therapeutic Targets at Protein-Protein Interfaces 77

Alessandra Luchini, Amanda Haymond, Sebastian Glinther, Eric J. Sundberg, Douglas Dey, Angela Dailing,
Justin Davis, Virginia Espina, Lance A Liotta

58



Poster Presentations Day 1 - Wednesday, December 6

Poster# Title and Author Page

17 Development of Proteasome Adaptors to Catalytically Deplete Specific Proteins from Cells 79
Kimberly Bowen, Andreas Matouschek T

18 Lipid Accumulation and Degradation in Protrusions Enhance Survival of Starved Cancer Cells 80
Chi Zhang, Junjie Li, Ji-Xin Cheng

19 Online Raman Diagnostics of Oncometabolites 81
Zachary D. Schultz, Jun Li, and Laurie Littlepage -

20 Validating Rapid Microfluidic Isolation of Personalized Aptamers for Monitoring Minimal Residual 82
Disease in Multiple Myeloma -
Qiao Lin, Milan Stojanovic, Tilla Worgall

21 Quantitative Label-Free, PCR-Free, Electrochemical Microarray for miRNA Profiling with Zero Background 83
and Sub-Zeptomole Responsivity -
S. Raghunath, A. Prasad, R. Tevatia, J. Gunther, S. Krishnan, R.F. Saraf

22 Monitoring Recurrent Bladder Cancer with Electro-Phage Biosensors 84
Gregory Weiss, Reg Penner -

23 A Solid-State Nanopore miRNA Quantification Technology 85
Ceming Wang, Satyajyoti Senapati, Sunny Shah, and Hsueh-Chia Chang -

24 Charge Sensitive Optical Detection for High Throughput Study of Small Molecules 86
Nongjian Tao, Shaopeng Wang -

25 Single-Molecule Counting of Cancer Biomarker miRNAs in Human Biofluids 87
Nils G. Walter, Muneesh Tewari -

26 Noninvasive Detection of Circulating RNAs via Tethered Cationic Lipoplex Nanoparticles (tCLN) Biochip 88
for Lung Cancer Early Detection and Prognosis -
Yun Wu, Santosh Patnaik, Mary Reid, Guan Yu

27 The Application of Enhanced Cavitation to Enable DNA and Chromatin Extraction from Archived Tissues 89
Austin Quimby, Austin Hepperla, Shelsa Marcel, Sandeep K. Kasoji, Jeremy M. Simon, Suud Ashur, Leeza Mason, -
Manthi Dissanayake, Melodie Noel, Anna Kenan, lan J. Davis, Paul A. Dayton, Samantha G. Pattenden

28 A New Sample Preparation Method to Delve Deeper into the Proteome 90
Frank Jahnke

29 Live Tumor Biopsy Imaging of Immune Function and Response to Therapy 91
Ran You, Kaitlin Corbin, Hratch Baghdassarian, Matthew Krummel -

30 Doxorubicine Stabilization and Monitoring in Saliva of Children with Cancer 92
MB Penno, G Hale, P Brown, W Clarke, E Amankwah, A Repp, W Schleif, A Everet, and D Graham -

31 Validation of a Room-Temperature Storage Technique for Plasma/Serum Biospecimins 93
Morwena J. Solivio, Mian Wang, Sampreeti Jena, Alptekin Aksan -

32 Establishing a Software Tool to Assess Pre-Analytical Variation in Metabolite Concentration of Clinical Specimens 95

Arjun Sengupta, Barry Slaff, Shane Jensen, Dan Rader, Aalim M Weljie

59



Poster Presentations Day 2 - Thursday, December 7

Poster# Title and Author Page

01 Transforming FLIM into a High-Content Molecular Analysis Platform 98
Jered B. Haun T

02 Microscopy with UV Surface Excitation (MUSE): Rapid, Simple, Slide-Free Histology Consistent with 99
Downstream Molecular Testing =
Richard Levenson

03 A Genetic Toolbox for the Identification and Interrogation of Tumor Cells of Origin, Propagation, and 100
Recurrence from Patient-Derived Oncogenic Drivers
Joshua Breunig, Moise Danielpour

04 LETSSGo: Lymphoma-on-chip Engineered Technology for Single-Organoid Sequencing and Genomics 101

Ankur Singh

05 A Vascularized, In Vitro, Organotropic Metastasis Model to Generate Dormant Micrometastases 102
Shantanu Pradhan, Keely Heintz, John Sperduto, Amy Smith, David Mayerich, Sylvie Lorthois, John Slater

06 A Self-Assembling Peptide Nanofiber Matrix for Prostate Cancer Cell Organoid Growth 103
Kelly Hainline, Joel H. Collier, Donald Vander Griend

07 Bioengineered Lung Tumor Organoids for Development of Personalized Medicine 104
Aleksander Skardal, Lance Miller, Frank Marini, Sean Murphy, Gregory Kucera, William J. Petty, Jimmy Ruiz,
Ralph D’Agostino, Jeff Chao, Shay Soker

08 Advanced Development and Validation of 3-Dimensional Spheroid Culture of Primary Cancer Cells 105
using Nano3D Technology -
Shurong Hou, Banu Priya Sridharan, Hervé Triac, Louis Scampavia, Franck Madoux, Donald Watson, Jan Seldin,
Glauco R. Souza, David Tuveson and Timothy Spicer

09 MSHEAR Technology for Cancer Cell Purification 107
Andrés J. Garcia, Susan N. Thomas

10 Label-Free Microfluidic Enrichment of Cancer Cells from Noncancer Cells in Ascites Fluid 108
N. Stone, J. McDonald, T. Sulchek

11 Using Adductomics to Characterize Exposures to Carcinogens 109
Stephen M. Rappaport, Evan R. Williams, Sandrine Dudoit

12 Translational Molecular and Cellular Imaging Technologies for Prostate Tumor Pathology 110
Rohit Bhargava Andrew Smith John Cheville, Farhad Kosari, Stephen Murphy

13 Combinatorial Fluorescence with Spectral Imaging m
Marc R. Birtwistle T

14 Tunable Fluorescent Organic Nanoparticles for Cancer Imaging Applications 12
Denis Svechkarev, Aaron M. Mohs

15 No-Carrier Added Electrochemical Radio-Fluorination 13
Saman Sadeghi -

16 High-throughput Radiochemistry Platform for Accelerated Discovery and Development of Novel PET 14

Imaging Agents for Cancer
R. Michael van Dam

96



Poster Presentations Day 2 - Thursday, December 7

Poster# Title and Author Page

17 A Micro Hall Chip for Circulating Microvesicle Based Cancer Monitoring 115
David Issadore

18 Cell-Specific Isotope Labeling to Track Intercellular Metabolite Exchange in Cancer 119
Rencheng Wang, Steve Johnson, Gary J. Patti

19 Development of Novel Chemical Probes to Map S-Nitrosylation in Cancer 120
Nicholas Ahlemeyer, Shin-Cheng Tzeng, Vladimir B. Birman, Jason M. Held

20 Measurement of Aberrant Protein Folds in Malignant Cells with Proteomics and Mass Spectrometry 122
Casimir Bamberger, John R. Yates Il| -

21 Brillouin Confocal Microscopy for Biomechanical Studies of the Metastatic Cascade in 3D Microenvironments 123
Giuliano Scarcelli

22 A Highly Multiplexed Gene Expression Platform for Fixed Tissue Specimens 124
Joel Credle, Ben Larman -

23 Validation of a Microdissection Method to Advance Precision Medicine 125
Don Johann, Michael Tangrea

24 Clinical Implementation of Single-Cell Tumor Transcriptome Analysis 126
Orit Rozenblatt-Rosen, Charles H. Yoon, Alex K. Shalek, Levi A. Garraway, Bruce Johnson, Aviv Regev

25 Single Cell Cytokine Analysis of Circulating Malignant Hemotopoetic Cells 128
Rong Fan, Ross Levine

26 Large-Scale Integration of Single-Cell RNA-Seq and Live Cell Imaging 129
Peter A. Sims 1&9

27 Analysis of Scant Cancer Cells in Fine Needle Aspirates 130
Hakho Lee, Ralph Weissleder

28 A Pro-Metastatic Regulatory Program that Modulates Translation Efficiency* 131
Hani Goodarzi

29 Discrepancy of Symptom Burden during Standard Chemotherapy for Patients with Colorectal Cancer 132
between Public Hospital and Tertiary Cancer Center* -
Xin Shelley Wang, Qiuling Shi, Nishin Bhadkamkar, Cathy Eng, Cobi Heijnen, Charles Cleeland,

30 Fn14-Targeted Biodegradable BCNU Nanoparticles for Invasive Brain Cancer* 133
Graeme F. Woodworth, Aniket Wadajkar

31 Isolation and Determination of Single-Cell Heterogeneity of Circulating Tumor Cells* 134
Rajan Kulkarni

32 Non-Invasive Liver Tumor Ablation using Histotripsy in an in vivo Murine Hepatocellular 135

Carcinoma (HCC) Model*
Tejaswi Worlikar, Eli Vlaisavljevich, Tyler Gerhardson, Joan Greve, Shanshan Wan, Sibu Kuruvilla, Kim Ives,
Tim Hall, Theodore H. Welling, Fred Lee, Charles Cain, Zhen Xu

* These abstracts are from work supported by the American Cancer Society
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Resources and Funding Opportunities

Resources

The NCI Center for Strategic Scientific Initiatives (CSSI) Data Coordinating Center (DCC) Portal is a public repository of
experiment-related information describing cancer research investigations. You can use the portal to browse, search, and access
data generated through CSSI funded projects and other user uploaded data sets. This data is in ISA-Tab format.

NCl's Proteomics Data Portal provides datasets of breast, ovarian, and tumor tissue that have been genomically characterized by
TCGA datasets.

The Antibody Characterization Laboratory provides access to a large number of reagents and accompanying characterization
data. Antigens and antibodies are expressed, purified, and characterized using standard operating procedures, with all
accompanying protocols and data.

The Nanotechnology Characterization Laboratory (NCL) within Frederick National Laboratory for Cancer Research performs
preclinical characterization of nanomaterials using a comprehensive battery of assays. The operation of NCL relies on collaboration
with the Food and Drug Administration and the National Institute of Standards and Technology.

The cancer Nanotechnology Laboratory (caNanolab) data portal provides access to nanomaterial characterization data to
expedite and validate the use of nanomaterials in biomedicine. Users can search and download cancer-relevant characterization
data resulting from physico-chemical, in vitro, and in vivo assays, as well as associated protocols and publication information.

The Nanomaterial Registry archives research data on nanomaterials and their biological and environmental implications from a
broad collection of publicly available nanomaterial resources. All data housed is curated using a set of minimal information about
nanomaterials (MIAN) to create criteria for curation and enable nanomaterial comparisons.

NCl's Physical Sciences-Oncology Network and Cancer Systems Biology Consortium Data Coordinating Center on Synapse
provides datasets of genomic characterization and physical characterization of numerous non-malignant and malignant cell lines
(https://www.synapse.org/#!Synapse:syn7248578/wiki/405995).

The NCI Physical Sciences-Oncology Network Bioresource Core Facility (PBCF) at ATCC is a central resource that provides common
stocks of authenticated non-malignant and cancerous cell lines, their derivatives, cell culture reagents, and related standard
operating protocols (SOPs). The bioresources are available for the cost of shipping and handling only, not only for members of the
Physical Sciences-Oncology Network and Cancer Systems Biology Consortium, but also all investigators who are willing to share
data sets that are generated using the bioresources provided by the PBCF. Visit the website to view the list of available cell lines
and derivatives, the SOPs, order form, and transfer agreements: http://physics.cancer.gov/bioresources.

The Early Detection Research Network (EDRN) — A consortium that promotes discovery, development, and clinical validation of
biomarkers for early detection of cancer. Investigators with promising biomarkers may request for core funds to validate their
markers using reference sets and resources within the network.

The NCI SBIR Development Center oversees all NCI Small Business Innovation Research (SBIR) and Small Business Technology
Transfer (STTR) support programs, which includes all grant and contract funding opportunities, as well as a broad variety of
additional resources aimed at supporting the innovations and commercial interests of small business entities against cancer.

The Cancer Genomics Cloud Pilots are designed to explore innovative methods for accessing and computing on large genomic
data. Three contracts were awarded to develop infrastructure and a set of tools to access, explore, and analyze molecular data,
which are all being implemented through commercial cloud providers and adopting common standards. The three project teams
have distinct system designs, data presentation, and analysis resources to serve the cancer research community, which will be
made available to researchers in early 2016.

The Cancer Genome Atlas (TCGA) Data Portal provides a platform for researchers to search, download, and analyze datasets
generated by TCGA. It contains clinical information, genomic characterization data, and high-throughput sequencing analysis of the
tumor genomes.
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Resources and Funding Opportunities

e The Alliance of Glycobiologists for Detection of Cancer — A consortium that investigates the molecular basis by which altered
glycan expression leads to cancer progression and develop cancer biomarkers based on the aberrant expression of these glycans.
Opportunities exist to collaborate in cancer relevant research with a number of experts in glycobiology.

e NCI Best Practices for Biospecimen Resources guiding principles that define state-of- the-science biospecimen resource
practices, promote biospecimen and data quality, and support adherence to ethical and legal requirements. (https://biospecimens.
cancer.gov)

e The Biospecimen Research Database (BRD) is a free and publicly accessible literature database that contains curated, peer-re-
viewed primary and review articles in the field of human biospecimen science. The database is searchable by various parameters
including the biospecimen investigated (type and location, patient diagnosis), preservation method, analyte(s) of interest and
technology platform(s) used for analysis. An original summary of relevant results is also provided for each article.

o The NCI offers the following two resources for research biospecimens:
= Specimen Resource Locator (SRL) is a biospecimen resource database designed to help researchers locate resources that
may have the samples needed for their investigational use. This publicly searchable database includes information about
biospecimen banks and sample procurement services. The specimens and samples come from non-commercial, either NCl or
non-NCl-funded resources. Investigators can search the database and gain access to thousands of specimens of various tumor,
organ, and preservation methods.

= The Cooperative Human Tissue Network (CHTN) is a resource developed and supported by the NCI that provides human
tissues and fluids from routine procedures open to the scientific community to facilitate basic, early translation research,
and assay/technology validation. Unlike tissue banks, the CHTN works prospectively with each investigator to tailor specimen
acquisition and processing to meet their specific project requirements.

¢ The NCI Comprehensive Data Resource (CDR) is a distributed web-based system that manages and maintains multi-dimen-
sional data models on biospecimens. CDR was developed and is currently utilized to collect biospecimen and clinical data on bio-
specimens collected from cancer patient donors and post-mortem donors, for the NCI’s Biospecimen Pre-analytical Variables (BPV)
and NIH Genotype-tissue Expression (GTEx) programs.

e NCI has developed the Biobank Economic Modeling Tool (BEMT), a publically available web-based financial planning tool for
biobanks. BEMT is designed to enhance the understanding of the economic considerations involved in initiating, operating and
maintaining a biobank to assist with long term financial planning and cost recovery.

e The NIH Library of Integrated Network-based Cellular Signatures (LINCS) Program aims to create a network-based understanding
of biology using computational tools into a comprehensive view of normal and disease states that can be applied for the devel-
opment of new biomarkers and therapeutics. By generating and making public data that indicates how cells respond to various
genetic and environmental stressors, the LINCS project will help us gain a more detailed understanding of cell pathways and aid
efforts to develop therapies that might restore perturbed pathways and networks to their normal states.
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Resources and Funding Opportunities

Active Research Funding Opportunities'

Innovative Molecular Analysis Technology (IMAT) Program

e RFA-CA-18-002: Innovative Molecular and Cellular Analysis Technologies for Basic and Clinical Cancer Research
(R21 Clinical Trial Not Allowed)

e RFA-CA-18-003: Advanced Development and Validation of Emerging Molecular and Cellular Analysis Technologies for Basic
and Clinical Cancer Research (R33 Clinical Trial Not Allowed)

e RFA-CA-18-004: Innovative Technologies for Cancer-Relevant Biospecimen Science (R21 Clinical Trial Not Allowed)

e RFA-CA-18-005: Advanced Development and Validation of Emerging Biospecimen Science Technologies for Basic and Clinical
Cancer Research (R33 Clinical Trial Not Allowed)

e RFA-CA-18-006: Revisions for Incorporation of Novel NCI-supported Technology to Accelerate Cancer Research
(RO1 Clinical Trials Optional)

e RFA-CA-18-007: Revisions for Incorporation of Novel NCl-supported Technology to Accelerate Cancer Research
(UO01 Clinical Trials Optional)

e RFA-CA-18-008: Revisions for Incorporation of Novel NCl-supported Technology to Accelerate Cancer Research
(US54 Clinical Trials Optional)

e RFA-CA-18-009: Revisions for Incorporation of Novel NCl-supported Technology to Accelerate Cancer Research
(PO1 Clinical Trials Optional)

e RFA-CA-18-010: Revisions for Incorporation of Novel NCI-supported Technology to Accelerate Cancer Research
(P50 Clinical Trials Optional)

Applications for above RFAs due Feb 28, May 26 and Sept 26, 2018.

e PAR-18-303: Innovative Molecular Analysis Technology Development for Cancer Research and Clinical Care
(R43/R44 Clinical Trial Not Allowed). Expires Jan. 8, 2021.

Alliance for Nanotechnology in Cancer
e PAR-17-240: Innovative Research in Cancer Nanotechnology (IRCN) (R0O1).

3 unique receipt dates per year. Expires May 22, 2020.

Academic-Industrial Partnerships
e  PAR-15-075: (R01) Academic-Industrial Partnerships for Translation of Technologies for Cancer Diagnosis and Treatment.
Expires Jan. 8, 2018.

e PAR-17-093: (RO1) Academic-Industrial Partnerships to Translate and Validate in vivo Cancer Imaging Systems.
Expires Nov. 6, 2019.

e« RFA-CA-17-029: (UO1) Precompetitive Collaboration on Liquid Biopsy for Early Cancer Assessment.
Applications due Jan. 23, 2017.

Standard receipt dates apply, unless specific receipt dates listed.
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Resources and Funding Opportunities

Beau Biden Cancer Moonshot*™ Initiative

Human Tumor Atlas Network (HTAN)
e RFA-CA-17-034: (U2C) Human Tumor Atlas (HTA) Research Centers

e RFA-CA-17-035: (U2C) Pre-Cancer Atlas (PCA) Research Centers
e RFA-CA-17-036: (U24) HTAN Data Coordinating Center
Applications due January 18, 2018.

Prevention and Early Detection: Implementation Science
e RFA-CA-17-038: (UG3/UH3) Accelerating Colorectal Cancer Screening and Follow-up through Implementation Science (ACCIS)

e  RFA-CA-17-039: (U24) Accelerating Colorectal Cancer Screening and Follow-up through Implementation Science (ACCIS):
Coordinating Center

Applications due January 18, 2018.

e RFA-CA-17-041: (U01) Approaches to Identify and Care for Individuals with Inherited Cancer Syndromes
Applications due January 9, 2018.

Therapeutic Target Identification to Overcome Resistance
e  RFA-CA-17-044: (U24) Mechanisms of Cancer Drug Resistance and Sensitivity: Coordinating Center

Applications due January 5, 2018.

Immuno-Oncology Translation Network (I0TN)
e RFA-CA-17-045: (U01) Cancer Immunotherapy Research Projects

e RFA-CA-17-046: (UO1) Cancer Immunoprevention Research Projects

e RFA-CA-17-047: (U24) Data Management and Resource-Sharing Center (DMRC)

e  RFA-CA-17-048: (U24) Cellular Immunotherapy Data Resource (CIDR)
Applications due January 16, 2018.

e PAR-16-228: (R01) Metabolic Reprogramming to Improve Immunotherapy
e  PAR-16-229: (R21) Metabolic Reprogramming to Improve Immunotherapy
Standard due dates apply. Expires May 8, 2020.
Fusion Oncoproteins in Childhood Cancer
e PA-16-251: (R0O1) Gene Fusions in Pediatric Sarcomas
e PA-16-252: (R21) Gene Fusions in Pediatric Sarcomas
Standard due dates apply. Expires May 8, 2019.

e PA-17-138: (Admin Supp) Administrative Supplements to Promote Research Collaborations on Fusion Oncoproteins as Drivers
of Childhood Cancer. Applications due March 28, 2018.
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Resources and Funding Opportunities

Assay Validation for High Quality Markers for NCI-Supported Clinical Trials
e PAR-18-317 (UH2/UH3 Clinical Trials Not Allowed)
e PAR-18-310 (UH3 Clinical Trials Not Allowed)
3 unique receipt dates per year. Expires Oct. 9, 2020.

Informatics Technologies for Cancer Research (ITCR) Program
e PAR-15-334: (R21) Development of Innovative Informatics Methods and Algorithms for Cancer Research and Management

e PAR-15-332:(U01) Early-Stage Development of Informatics Technologies for Cancer Research and Management
e PAR-15-331:(U24) Advanced Development of Informatics Technologies for Cancer Research and Management
e PAR-15-333: (U24) Sustained Support for Informatics Resources for Cancer Research and Management
Applications due: June 14 and November 20, 2018.

Oncology Models

e PAR-17-244: (Collaborative R01) Collaborative Research Projects to Enhance Applicability of Mouse Models for
Translational Research

e PAR-17-245:(R01) Research Projects to Enhance Applicability of Mouse Models for Translational Research.
Standard due dates apply. Expires May 8, 2020.

e PAR-17-171:(U01) Cancer Tissue Engineering Collaborative: Enabling Biomimetic Tissue-Engineered Technologies for
Cancer Research

Standard due dates apply. Expires Jan 8, 2019.

e PAR-16-344:(U01) Biological Comparisons in Patient-Derived Models of Cancer
Applications due March 7, 2018; September 6, 2018; and March 6, 2019.

Research Answers to NCI’s Provocative Questions
e RFA-17-017: (RO1) Research Answers to NCl’s Provocative Questions
e RFA-17-018:(R21

(

( Research Answers to NCl’s Provocative Questions
e RFA-17-019:(RO1

(

(

)
)
) Revision Applications to NCl-supported RO1 awards to include Research on NCl’s Provocative Questions
e RFA-17-020: (UO1) Revision Applications to NCI-supported UO1 awards to include Research on NCI’s Provocative Questions
e RFA-17-021:(P01) Revision Applications to NCl-supported PO1 awards to include Research on NCI’s Provocative Questions
e RFA-17-022: (P50) Revision Applications to NCl-supported P50 awards to include Research on NClI’s Provocative Questions

Applications due June 28 and October 30, 2018

Alliance of Glycobiologists for Cancer Research
e PAR-17-206: (U01) Translational Tumor Glycomics Laboratories
e PAR-17-207:(U01) Biological Tumor Glycomics Laboratories
Applications due February 7, 2018; June 8, 2018; and February 7, 2019.
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Resources and Funding Opportunities

Adducts in Cancer Risk Identification and Prevention
e PAR-15-307:(U01) Translational Research on Adducts in Cancer Risk Identification and Prevention
e PAR-15-308: (R01) Innovative Basic Research on Adducts in Cancer Risk Identification and Prevention
e PAR-15-309: (R21) Innovative Basic Research on Adducts in Cancer Risk Identification and Prevention
Applications due July 11, 2018.

Other NCI Opportunities

e PAR-15-266: (U24) Oncology Co-Clinical Imaging Research Resources to Encourage Consensus on Quantitative Imaging
Methods and Precision Medicine. Applications due Jun 14, 2018.

e PAR-15-287:(U01) Opportunities for Collaborative Research at the NIH Clinical Center. Applications due April 11, 2018.
e PAR-15-289:(U01) The Pancreatic Cancer Detection Consortium. Applications due April 6, 2018.

e PAR-15-297:(U01) Utilizing the PLCA Biospecimens Resource to Bridge Gaps in Cancer Etiology and Early Cancer Detection.
Expires Aug. 16, 2018.

e PAR-16-044: (R01) Image-Guided Drug Delivery. Applications due June 21 and November 22, 2018.

e PAR-16-089: (U01) Imaging and Biomarkers for Early Cancer Detection of Aggressive Cancers. Applications due July 10 and
December 11, 2018.

e PAR-16-131 (U01) Emerging Questions in Cancer Systems Biology. Applications due June 22 and November 23, 2018.
e PAR-16-166: (U01) Integrating Biospecimen Science Approaches into Clinical Assay Development.
Applications due June 22, 2018.

e PAR-16-176: (R21) NClI Clinical and Translational Exploratory/Developmental Studies. Applications due February 20, 2018;
June 19, 2018; October 17, 2018; and February 20, 2019.

e PA-16-177:(R0O1) Pilot and Feasibility Studies Evaluating the Role of RNA Modifications (the ‘epitranscriptome’) in Cancer
Biology. Expires July 17, 2019

e PAR-16-276: (R01) Program to Assess the Rigor and Reproducibility of Exosome- Derived Analytes for Cancer Detection.
Applications due June 13, 2018; October 15, 2018; and June 13, 2019.

e PAR-16-277:(R21) Program to Assess the Rigor and Reproducibility of Exosome- Derived Analytes for Cancer Detection.
Applications due June 13, 2017; October 13, 2017; June 13, 2018; October 15, 2018; and June 13, 2019.

General NIH Bioengineering Research Opportunities
e RFA-MH-18-600: (R21/R33) NIH Blue Print: Development and Validation of Technologies for Rapid Isolation and
Characterization of Extracellular Vesicles of Central Nervous System Origin
e PAR-18-205: (P41) NIBIB Biomedical Technology Resource Center. Standard due dates apply. Expires January 8, 2020.
e PAR-17-046: (R21) Exploratory Research for Technology Development from the National Institute for General Medical
Sciences. Expires May 8, 2019.

e PAR-17-045: (R01) Focused Technology Research and Development from the National Institute for General Medical
Sciences. Expires May 8, 2019.
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Resources and Funding Opportunities

General NIH Bioengineering Research Opportunities (cont.)

e PAR-17-316: (P41) NIGMS Biomedical Technology Research Resource. Applications due: January 25, 2018; May 25, 2018;
January 25, 2019; May 25, 2019; and January 25, 2020.

e PA-16-040: (R21) Exploratory/Developmental Bioengineering Research Grant (EBRG). Expires Jan 8, 2019.
o  PAR-16-242: (R0O1) Bioengineering Research Grants (BRG). Expires May 8, 2019.
e PAR-16-116: (U01) Bioengineering Research Partnerships (BRP). Expires Jan 8, 2019.

Diet and Physical Activity Assessment Methodology
« PA-18-010 (RO1)
« PAR-18-012 (R21)
Multiple receipt dates, expiring September 8, 2019

Brain Research through Advancing Innovative Neurotechnologies (BRAIN) Initiative
e  Various funding opportunities can be found at https://www.braininitiative.nih.gov

Training and Other Support
Ruth L. Kirschstein National Research Service Award (NRSA)

e PA-16-151: (T35) Short-Term Research Training Grant

5
e PA-16-152:(T32) Institutional Research Training Grant
e PA-16-310:

(
(
(F33) Individual Senior Fellowship.
e PA-16-309: (
(
(

F31) Individual Predoctoral Fellowship
e PA-16-308: (F31) Predoctoral Fellowship to Promote Diversity in Health-Related Research
e PA-16-307: (F32) Individual Postdoctoral Fellowship

e PA-16-306: (F30) Fellowship for Students at Institutions Without NIH-Funded Institutional Predoctoral Dual-Doctoral
Training Programs

e PA-16-305: (F30) Fellowship for Students at Institutions With NIH-Funded Institutional Predoctoral Dual-Doctoral
Training Programs

e PA-16-194: (K25) Mentored Quantitative Research Development Award
e PAR-16-293: (K22) The NCI Transition Career Development Award.
More information on NIH-supported training initiatives here.
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