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Abstract:

This talk will focus on the interface of micro-/nano science and cell biology.
Even though cell fate (e.g. stem cell differentiation and cancer cell apoptosis)
Is regulated by interactions with microenvironment cues and intrinsic cellular
programs, understanding the functions of microenvironments and manipulating
gene expression in stem/cancer cells are hampered by limitations of conventional
methods and the lack of extensive knowledge of multiple regulatory signals.
If the complex cell behaviors are to be fully investigated, both approaches from
nanotechnology—the “top-down” patterning of extracellular matrix (ECM) and
signal molecules in combinatorial ways (e.g. ECM compositions, pattern
geometry, pattern density and gradient patterns), and the “bottom-up” synthesis of
multifunctional nanoparticles and their surface modification with specific signal
molecules—should be combined synergistically. To address the aforementioned
challenge, our research mainly focuses on three approaches: i) development of
combinatorial arrays of microenvironmental signal molecules for investigating




cell behaviors; ii) synthesis and utilization of multifunctional nanoparticles as
chemotherapeutic reagents against glioblastoma multiforme (GBM); and
1ii) development of a microfluidic assay platform to identify the optimal
conditions for stem cell differentiation and self-renewal.

More specifically, we have applied the combinatorial signal arrays to study the
temporal/spatial effect of microenvironmental cues on adhesion, growth,
differentiation of functional cells (e.g. neural stem cells and glioblastoma cells).
Furthermore, novel synthetic approaches for anti-cancer drugs [e.g. Erlotinib and
Histone deacetylase inhibitors (HDAC inhibitors)] and modified siRNA to be
linked with nanoparticles have been developed. In parallel research efforts, we
have developed a high throughput screening method based on microfluidics to
study human embryonic stem cell (hESCs) responses toward multiple
microenvironmental cues at the single cell level. In this talk, a summary of the
most updated results from these efforts and future directions will be discussed.
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8. Solanki A.; Shah,S.; Park, S. Y.; Hong, S; Lee, K.-B.T " Controlling differentiation of neural stem cells using
extracellular matrix protein patterns", Small, 2010, 6, 2509-2513. Highlighted in (Frontispiece in Small 22/2010)

9. Solanki, A.; Lee, K.-B.T, " A Step Closer to Complete Chemical Reprogramming for Generating iPS Cells",
ChemBioChem, 2010, 11, 755-757.
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Kamei, K.-I.; Yu, Z. T. F.; Guo, S.; Takahashi, H.; Gschweng, E.; Wang, X.; Suh, C.; Tang, J.; Witte, O. w.:
Lee, K.-B."; Tseng, H.-R."" An integrated microfluidic device for quantitative assay of human embryonic stem cells ",
Lab Chip, 2009, 9, 555-563. (t: corresponding authors)
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Patent Application No. 61/591,303, 2012. (Rutgers University)

Lee, K. -B.; Solanki, A.; Shah, S., "Magneto-plasmonic nanoparticles for magnetically-enhanced intraceullar delivery,
molecular imaging, and effective hyperthermia-based therapy", U.S. Patent Application No. 61/597,407, 2012.
(Rutgers University)

SELECTED INVITED PRESENTATIONS

1.
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Rutgers, The State University of New Jersey, Chemistry & Chemical Biology, Feb 2007
Purdue University, Department of Chemistry, Feb 2007

Duke University, Biomedical Engineering, Mar 2007
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Kyung Hee University, Department of Chemistry, Sep 2007 (Seoul, Korea)

Rutgers University, LSM (Laboratory for Surface Modification), Feb 2008

The Cancer Institute of New Jersey, New Jersey stem cell conference, Apr 2008

Rutgers University, BioMaPS Institute for Quantitative Biology, May 2008

Brookhaven National Lab, The Center for Functional Nanomaterials, Jan 2009

Kyung Hee University, College of Science, Mar 2009 (Seoul, Korea)
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Korea Research Institute of Chemical Technology, Bio-Organic Science Division, Mar 2009
KAIST, Department of Bio and Brain Engineering, Mar 2009

Korea Research Institute of Bioscience and Biotechnology, Bio-Monitoring Res. Center, Mar 2009
Sogang University, Department of biochemical engineering, Mar 2009 (Seoul, Korea)

Gwangju Institute of Science and Technology, Department of Life Science, Mar 2009
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Naval Research Laboratory, Surface Nanoscience and Sensor Technology, Apr 2009
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Universidade de S&o Paulo (Brazil), Departamento de Bioquimica Instituto de Quimica, May 2009

ACS, IACIS International Conference and ACS colloid & Surface Science Symposium (Three Talks), Jun 2009 (New
York, NY)

The Fifth Annual NIH Director’s Pioneer Award Symposium, Sep, 2009 (Washington, DC)

BioTronics 2009, International Conference on Biosensors, Biochips and Bioelectronic Devices, Oct 2009 (Seoul,
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BIOCHIP 2009, “Recent Trends in Nanomedicine”, Oct 2009 (Seoul, Korea)

Ajou University, Department of Molecular Science and Technology, Oct 2009 (Suwon, Korea)
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MRS 2009 Fall Meeting, Dec 2010 (Boston, MA)

Peking University, College of Chemistry and Molecular Engineering, Jan 2010 (Peking, China)
Nankai University, College of Chemistry, Jan 2010 (Tianjin, China)

Nanjing University, School of Chemistry & Chemical Engineering, Jan 2010 (Nanjing, China)
USTC, Department of Chemistry, Jan 2010 (Hefei, China)

Zhejiang University, Department of Chemistry, Jan 2010 (Hangzhou, China)

Fudan University, Department of Chemistry, Jan 2010 (Shanghai, China)

Korea Advanced Inst. of Science and Technology (KAIST), Medical Science and Engineering, Jan 2010 (Taejon,
Korea)

Gwangju Institute of Science and Technology (GIST), Department of Materials Science and Engineering, Jan 2010
(Gwangju, Korea)

Rutgers Energy Institute/Princeton University, Solar Energy Seminar, Apr 2010 (Princeton, NJ)
University of Connecticut, Department of Chemistry, Mar 2010 (Storrs, CT)
Columbia University, NYKB (New York Korean Biologists) Symposium, Mar 2010 (New York, NY)

Gordon Research Conferences (Signal Transduction by Engineered Extracellular Matrices), Jul 2010 (University of
New England, Biddeford, ME)

IEEE NANO 2010, Nano-Bio Fusion, Nano-Biology and Nanomedicine, Aug 2010 (Seoul, Korea)
Kyoto University, Institute for Integrated Cell-Material Sciences (iCeMS), Aug, 2010 (Kyoto, Japan)
RAMNUC Meeting, Sep, 2010 (Imperial College, London, UK)

The Sixth Annual NIH Director’s Pioneer Award Symposium, Sep, 2010 (Washington, DC)

MRS Workshop, Functionalized Nanobiomaterials for Medical Applications, Oct, 2010 (Denver, CO)
Boston University, Department of Chemistry, Oct, 2010 (Boston, MA)

Johns Hopkins University, BLSA (Baltimore Life Scientists Association), Stem Cell: Past, Present, and Future, Nov,
2010 (Baltimore, MD)

Institute Pasteur Korea, 3™ International Collaborative Symposium on Stem Cell Research, Apr, 2011 (Seoul, Korea)
ISSCR (International Society for Stem Cell Rearch) 9" Annual Meeting, June, 2011 (Toronto, Canada)

Kyung Hee University, Medical School, June, 2011 (Seoul, Korea)
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KunKuk University, Medical School and Stem Cell Center, June, 2011 (Seoul, Korea)

SoGang University, Department of Chemical and Biological Engineering, June, 2011 (Seoul, Korea)
Cha University, Medical School and Stem Cell Center, June, 2011 (Seoul, Korea)

Scripps Korea Antibody Institute, June, 2011 (Seoul, Korea)

ICMAT (International Conference on Materials for Advanced Technologies) (Two Invited Talks), June, 2011 (Suntec,
Singapore)

Nanyang Technological University, School of Chemical and Biomedical Engineering, June, 2011 (Singapore)
National University of Singapore, Department of Chemistry, June, 2011 (Singapore)

Kang Dong KyungHee Medical Center, June, 2011 (Seoul, Korea)

Kyoto University, Institute for Integrated Cell-Material Sciences (iCeMS), July, 2011(Kyoto, Japan)

Gordon Research Conferences (Cancer Nanotechnology), July 2011 (Colby College, Waterville, ME)
MIRKUNITE (Invited talk at “a 20 year celebration of the Mirkin Research Group), Aug 2011 (Northwestern Univ., IL)
ACS, Fall Meeting (Three Invited Talks), Aug 2011 (Denver, CO)

SU International Symposium 2011, Shizuoka University, Nov, 2011 (Shizuoka, Japan)

University of Maryland, Department of Chemistry and Biochemistry, Feb 2012 (College Park, MD)

University of Florida, Department of Chemistry, Feb 2012 (Gainesville, FL)

University of Washington, Center of NanoTechnology, Feb 2012 (Seattle, WA)

Florida State University, Department of Biological Science and Integrative NanoScience Institute, Mar 2012
(Tallahassee, FL)

University of Central Florida, College of Medicine, Mar 2012 (Orlando, FL)

Rutgers Cancer Diagnostics and Therapeutic Symposium, Mar 2012 (Piscataway, NJ)

University of California at San Diego (UCSD), Department of Chemistry, Apr 2012 (San Diego, CA)
University of California at Los Angeles (UCLA), NanoSystems Institute, Apr 2012 (Los Angeles, CA)

University of lllinois at Urbana-Champaign, Biotechnology Seminar Series of CCM/IGERT/M-CNT, Apr 2012 (Urbana-
Champaign, IL)

University of Pennsylvania, Department of Chemistry, May 2012 (Philadelphia, PA)

Jilin University, Department of Chemistry, State Key Lab of Supramolecular Structure and Materials, May 2012
(Changchun, China)

Annual Spring Meeting of The Korean BioChip Society, May 2012 (Hanyang University, Korea)

The 31% International Union of Biological Science (IUBS) Conferences on Biological Sciences, July 2012 (Suzhou,
China)

International Biotechnology Symposium (IBS) 2012, Oct 2012 (Daegu, Korea)



