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RESEARCH INTERESTS


•  Single-molecule biophysics.    


•  Microfluidic devices.

•  High throughput proteomics.  


•  Kinesin and other motor proteins.  


•  Molecular basis for Alzheimer’s and cancer. 
TEACHING INTERESTS


•  Digital media in education.    


•  Effective technical writing and blogging.


•  Cooperative knowledge construction.  


•  Team-based and project-based learning.  


•  Subcellular augmented reality.   
EDUCATION

•  Ph.D.  Chemistry, University of California, Berkeley, 1999

     
•  B.S. Chemistry, Massachusetts Institute of Technology, 1993

HONORS

•  Hobbs Award For Faculty Entrepreneurial Achievement, 2009

•  Excellence in Entrepreneurship Award for Course Development, 2007

•  Creative and Research Activities Development and Enrichment Initiative (CRADLE) Fellow, 2007-09
•  Discovery Institute Fellowship, U. of NM, Albuquerque 2003-04.

•  NIH Postdoctoral Fellowship, U. of CA, Berkeley 2000-02.


•  NIH Training Awardee, U. of CA, Berkeley, 1995-97.


•  Merck Award for highest academic performance, MIT, 1993.


•  Admiral Rickover Medal, Research Science Inst. (U. of MD, College Park), 1989.

RESEARCH EXPERIENCE

  Assistant Professor, 04/04-present

     Wake Forest University, Winston-Salem, NC.


Discovered a correlation between neuron-neuron proximity and fast vesicle transport.  Connected this correlation to time-dependent development of synaptic connections.


Extended the study of fast vesicle transport to chick motoneurons, honeybee Kenyon cells and human NT2 cells.  Obtained force velocity curves and spatial-temporal viscosity profiles in vivo.
Expressed and purified a kinesin construct for use in gliding assays with attached magnetic beads in a magnetic tweezers device and for use in gliding and right-side-up assays in flow cell filled with a highly viscous fluid.
Functionalized microspheres with multiple, identical DNA strands and used differing sequences to hybridize a PNA (peptide nucleic acid) encoded small molecule ligand that bound to the appropriate target.

  Adjunct Assistant Professor, 06/03-04/04

     University of New Mexico, Albuquerque, NM.


Completed and published the AFM polymerase study initiated at UC Berkeley in 1999 (below).

Performed single molecule fluorescence experiments on HIV reverse transcriptase.  Wrote computer code to analyze the data and extract a kinetic model.
Imaged novel RNA binding protein constructs with AFM.  Determined stoichiometry and structure.

Expressed and purified recombinant HIV reverse transcriptase.

Built a combination AFM fluorescent microscope.

Characterized surface roughness of different time-release drug capsule preparations.

     Visiting Scientist, 01/02-06/03
     Burstein Technologies Inc, Irvine, CA.


Consulted on the optimization of an optical-reader based blood testing methodology.

Studied the tethering ability of different molecules attached to micron-size beads subjected to varying centrifugal force.

     Postdoctoral Fellow, 06/99-07/99 and 01/00-01/02

     Department of Molecular and Cell Biology, University of California, Berkeley.


Implemented different chemical techniques for attaching biomolecules to surfaces in order to 


image, manipulate and measure their properties.


Performed single-molecule manipulations on DNA, RNA polymerase and Phi29 bacteriophage


using a modified Nanoscope III Atomic Force Microscope (AFM).


Developed a low-drift AFM for manipulating biomolecules and measuring the force generated


by molecular motors.


Imaged various stages of Huntington’s disease protein using a commercial Nanoscope III AFM.

     Research Assistant, 09/94-05/99

     Department of Chemistry, University of California, Berkeley.


Ph.D. thesis: “Influenza Hemagglutinin and HIV RNA: Creative Uses of Spin Labeling EPR.”


Advisor: Yeon-Kyun Shin.  Committee members: David Wemmer, Robert Glaeser.


Discovered and submitted for patenting the epitope in influenza hemagglutinin responsible for 


the pH dependent membrane fusion required for infection.


Developed a novel Electron Paramagnetic Resonance (EPR) technique for studying RNA 

molecules and applied this technique to RNA from the Human Immunodeficiency Virus (HIV).

Used spin-labeling EPR to solve the structure of the synaptic SNARE complex – the first 

example of a folded protein structure solved by EPR.

     Summer Internships, 06-08/89, 06-08/90 and 06-08/91

     University of Minnesota; Naval Research Lab; University of Maryland.

Expressed and analyzed biosynthetic polymers using Nuclear Magnetic Resonance (NMR).                                                                                  Advisor: Dr. Friedric Srienc. (U. of MN)
Studied polycyanate free volume as a function of polymerization.

Advisor: Dr. Arthur Snow. (NRL)
Modeled electron orbitals in solid-state hydrogen-paladium systems using FORTRAN.

Advisor: Dr. Adil Hassan (U of MD)
     Undergraduate Research Assistant, 11/90-05/93

     Departments of Chemistry and Material Science, Massachusetts Institute of Technology.


Invented an optical thermometer based on nanoclusters (quantum dots) for use in low 


temperature femto-second laser spectroscopy.


Advisor: Dr. Keith Nelson. (Chemistry)

Prepared and analyzed block-copolymer thin-films using spin-coating and negative staining 

electron microscopy.


Advisor: Dr. Edwin Thomas. (Material Science)
     Praktikum, 04-06/90

     Haupt Labor, BASF, Ludwigshaven, GERMANY


Synthesized Krystal Violet and a stereoisomer of a commercial fertilizer.


Advisor: Dr. Wolfgang Brox

MEMBERSHIPS

Biophysical Society, Society of Rheology, American Scientific Affiliation, and American Chemical Society
RESEARCH PUBLICATIONS

	1
	Turunen, O., Seelke, R., & Macosko, J.C. “Structural and sequence analysis of fast evolving duplicated yeast genes indicates functional specialization with partially relaxed purifying selection.” FEMS Yeast Res. 9: 16-31 (2009)


	2
	Macosko J.C., Johnson A.D., & Yocum S.M., “Outside the Business School, Teaching Entrepreneurship through Teams and Projects: Three Case Studies” Edward Elgar Publishing ISBN: 978 1 84720 455 4 (August, 2009) 


	3
	Berleant D., White M., Pierce E., Tudoreanu E., Boeszoermenyi A., Shtridelman Y., and Macosko J.C. “The Genetic Code—more than just a table” Cell Biochem Biophys, 55: 107-116 (2009)


	4
	Shtridelman Y, Holzwarth GM, Bauer CT, Gassman NR, DeWitt DA & Macosko JC “In vivo Multimotor Force-Velocity Curves by Tracking and Sizing Sub-Diffraction Limited Vesicles” Cellular and Molecular Bioengineering, 2: 190-199 (2009) 


	5
	Macosko J.C., Newbern J.M., Rockford J., Chisena E.N., Brown C.M., Holzwarth G., and Milligan C.E. “Fewer active motors per vesicle may explain slowed vesicle transport in chick motoneurons after three days in vitro” Brain Research, 1211: 6-12 (2008) cited 4 times



	6
	Hill DB, Macosko JC & Holzwarth G “Motion-enhanced, differential interference contrast (MEDIC) microscopy of moving vesicles in live cells: VE-DIC updated” J Microsc 231: 433-439 (2008) cited 2 times


	7
	Bauer CT, Shtridelman Y, Tome CM, Grim JQ, Turner CP,  Tytell M & Macosko JC “Intraneuronal vesicular organelle transport changes with cell population density in vitro” Neurosci Lett 441: 173-177 (2008)



	8
	Shtridelman Y, Cahyuti T, Townsend B, Dewitt D & Macosko JC “Force-Velocity Curves of Motor Proteins Cooperating In Vivo” Cell Biochem Biophys 52:19-29 (2008) cited 3 times


	9
	Chisena, E.N. Wall, R.A., Macosko, J.C., and Holzwarth, G. “Speckling Improves Tracking in Gliding Assays” Physical Biology, 4: 10-5 (2007) cited 2 times


	10
	Ortiz, T.P., Marshall, J.A., Meyer, L.A., Davis, R.W., Macosko, J.C., Hatch, J., Keller, D.J. & Brozik, J.A. “Stepping Statistics of Single HIV-1 Reverse Transcriptase Molecules during DNA Polymerization” Journal of Physical Chemistry B 109: 16127 – 16131 (2005)
 

	11
	Lu, H., Macosko, J.C., Habel-Rodriguez, D., Keller, R.W., Brozik, J.A. & Keller, D.J. “Closing of the Fingers Domain Generates Motor Forces in the HIV Reverse Transcriptase.” Journal Biological Chemistry 24, 54529-54532 (2004) cited 6 times


	12
	Poirier, M.A., Li H., Macosko, J.C., Cai, S., Amzel, M. & Ross, C.A. “Huntingtin spheroids and protofibrils as precursors in polyglutamine fibrilization.” Journal Biological Chemistry. 43: 41032-41037 (2002) cited 118 times


	13
	Leikina E., LeDuc D.L., Macosko J.C., Epand R.F., Epand R.M., Shin Y.K., & Chernomordik L.V. “The 1-127 HA2 construct of influenza virus hemagglutinin induces cell-cell hemifusion.” Biochemistry 40: 8378-8386 (2001) cited 28 times


	14
	Bustamante, C., Macosko, J.C., & Wuite, G.J.L. “Grabbing the Cat by the Tail: Manipulating Molecules One by One.” Nature Reviews Molecular Cell Biology 1: 130-136 (2000) cited 134 times


	15
	Zhou Z., Macosko J.C., Hughes D.W., Sayer B.G., Hawes J., Shin Y.K., Epand R.M., Nishimura K., & Cross T.A. “N-15 NMR study of the ionization properties of the influenza virus fusion peptide in zwitterionic phospholipid dispersions.” Biophysical Journal 78: 2418-2425 (2000) cited 20 times


	16
	Macosko, J.C., Pio, M.S., Tinoco, I. Jr., & Shin, Y.K. “A novel 5 displacement spin-labeling technique for electron paramagnetic resonance spectroscopy of RNA.” Rna 9: 1158-1166 (1999) cited 24 times


	17
	Epand, R.F., Macosko, J.C., Russell, C.J., Shin, Y.-K., & Epand, R.M. “The Ectodomain of HA2 of Influenza Virus Promotes Rapid pH Dependent Membrane Fusion.” Journal of Molecular Biology 286: 489-503 (1999) cited 63 times


	18
	Poirier, M.A., Xiao, W., Macosko, J.C., Chan, C., Shin, Y.-K., & Bennett, M.K. “The Synaptic SNARE Complex, a Parallel Four-Stranded Helical Bundle.” Nature Structural Biology 5: 765-769 (1998) cited 266 times


	19
	Kim, C.H., Macosko, J.C., & Shin, Y.-K. “The Mechanism for Low-pH-Induced Clustering of Phospholipid Vesicles Carrying the HA2 Ectodomain of Influenza Hemagglutinin.” Biochemistry 37: 137-144 (1998) cited 27 times


	20
	Macosko, J.C., Kim, C. H., & Shin, Y.-K. “The Membrane Topology of the Fusion Peptide Region of Influenza Hemagglutinin Determined by Spin Labeling EPR.” Journal of Molecular Biology 267: 1139-1148 (1997) cited 85 times


	21
	Kim, C.H., Macosko, J.C., Yu, Y.G., & Shin, Y.-K. “On the Dynamics and Conformation of the HA2 Domain of the Influenza Virus Hemagglutinin.” Biochemistry 35: 5359-5365 (1996) cited 19 times


	22
	Gassman NR, Nelli JP, Dutta S, Kuhn AM, Bonin KD, Guthold M & Macosko JC “Selection of Bead-Displayed, PNA-encoded Chemicals” accepted in Journal of Molecular Recognition


	23
	Kinesin velocity increases with the number of motors pulling a viscoelastic load.

Gagliano JM, Walb MC, Blaker BD, Macosko JC & Holzwarth G. accepted in European Journal of Biophysics




Total times cited: 793.  Average per cited paper >60.  
PATENTS

•  Macosko, J.C. & Olsson, C. Single-Molecule Centrifugal Force Sensor, UC Case No. B02-037.

•  Macosko, J.C., Kim, C.-H., & Shin, Y.-K.  Anti-viral Drug Target for Influenza and Rapid Assay for 

   Drug Development, UC Case No. B98-060.
•  Macosko, J.C., Guthold, M., Lab-on-Bead™ encoding methods that enhance biological technologies, 
   WFU Invention Disclosure no. 07-56
TEACHING EXPERIENCE
Assistant Professor, 08/04-present

     Wake Forest University, Winston-Salem, NC.

Taught introductory physics, senior/graduate level modern thermodynamics and statistical mechanics, and created web-based mini-lectures for both classes. Co-developed and taught a first-year-seminar on scientific revolutions. Instructed a computer based mechanics laboratory. Co-taught a biophysics lecture and lab for undergraduate and graduate students.  Developed an entrepreneurial seminar on using molecular machines in biotechnology.  This course won the 2nd Annual Excellence in Entrepreneurship Award for Course Development, April 12, 2007.  Mentored undergraduates, masters students, and a Ph.D. candidate.  Served as advisor to rowing team.  Mentored 2 presidents of rowing team.  Mentored 8 students starting a business venture to create and market educational children’s entertainment products based on molecular machines.
Assistant Professor, 01/02-06/03
     Department of Chemistry and Biochemistry, La Sierra University, Riverside, CA

Designed laboratory assignments and lectured for a senior level thermodynamics, kinetics and quantum mechanics courses.  Taught the lecture and laboratory sections of a year-long general chemistry course, giving students basic understanding of chemical principles.  Worked with undergraduate researchers to develop a novel centrifugal single molecule manipulator.
     Instructor, 09-12/97, 09-12/98, and 09-12/00

     Department of Chemical Engineering, University of California, Berkeley, CA
Lectured, developed curriculum and invited guest lecturers for an interdisciplinary undergraduate course (CHM ENG 198).
Volunteer Coach, 09/00-12/01
Men’s Heavyweight Rowing Squad, University of California, Berkeley, CA
Coached the freshman heavyweight 4 to a gold medal at the Pac-10 championship, 2001

     Assistant Professor, 09-12/99

     Department of Chemistry, Wheaton College, IL 

Served on the faculty as an assistant professor teaching upper and lower division analytical chemistry courses to juniors and seniors, designed biologically relevant laboratory projects and developed an interactive curriculum using cutting edge software.

Head Coach, 09-12/99

Men’s and Women’s Rowing, Wheaton College, IL

Coached the men’s heavyweight 4 to gold in the Head of the Eagle regatta and to an 8th-place finish at the Head of the Charles Regatta, 1999.

     Instructor, 01-05/98

     School of Public Health, University of California, Berkeley, CA
Lectured, helped develop a curriculum, and coordinated a community service requirement for a

course on integrating beliefs and actions (PB HLTH 98).

     Graduate Student Instructor (Head-T.A.), 01-05/98

     Department of Chemistry, University of California, Berkeley, CA
Supervised the laboratory component of the Introductory Chemistry course (CHEM 10, Instructor: Prof. Ken Sauer), gave guest lectures, graded assignments, managed a web-site and maintained a web-based grading database.

     Teaching Assistant, 09-12/94 and 09-12/95 

     Department of Chemistry, University of California, Berkeley, CA
Lectured and held recitation sessions in undergraduate chemistry courses – General Chemistry (CHEM 1A, Instructor: Prof. John Hearst), Biophysical Chemistry (CHEM 130A, Instructor: Prof. Yeon-Kyun Shin) – supervised and assisted student with experiments, and maintained grading.

     Exchange Professor, 09/93-04/94

     American-Uzbek Business School, Tashkent, UZBEKISTAN

Designed and taught a conversational and written English course for business students studying to pass the Test of English as a Foreign Language (TOEFL).

     Organic Chemistry Tutor, 09/93-04/94

     Department of Chemistry, Massachusetts Institute of Technology, Cambridge, MA

Helped inaugurate an undergraduate tutoring program for first-semester organic chemistry.
SELECTED LECTURES AND POSTER PRESENTATIONS

•  “Lab-on-Bead Processing of Encoded Chemical Libraries: Drug Discovery at the Nanoscopic Level:” Ohio State University, April 2008
•  “BioNanoMachine Characters and Intracellular Learning: Exploring the Interface Between Entertainment and Education” University of Copenhagen, March 2008

•  “Winston-Salem: An Intelligent Choice for Digital Visualization in Science Education” Intelligent Communities Forum, March 2008

•  “A Pedestrian’s Guide to Molecular Machinery” University of North Carolina, Chapel Hill, February 2008

•  “Drug Discovery at the Nanoscopic Level: Lab-on-Bead™ Processing of Encoded Chemical Libraries” University of California, Davis, February 2008

•  “The Interplay between Science and Religion: Belligerence or Brotherhood?”  California Polytechnic State University, San Luis Obispo, February 2008

•  “Force-Velocity Curves of Motor Proteins Cooperating In Vivo” Annual Biophysical Society Meeting, Long Beach, CA, February 2008

•  “BioBotz Educational Entertainment: Learning Science from Intracellular Superheroes” Center for Design Innovation and North Carolina Biotechnology Center, February 2008

•  “Peering into Cellular Transport: Using MEDIC Microscopy to Assess Cell Health”, Wake Forest Institute for Regenerative Medicine, January 2008

•  “Molecular Machines: Unlocking Nanotechnology in the Cell”, Winston-Salem Rotary Club, January 2008
•  “Using Microrheology to determine inv vivo force-velocity curves for cooperating groups of motor proteins” 51th Annual American Society of Cell Biology Meeting, Washington, DC, December 2007

•  “Harnessing Life’s Molecular Machines to Teach Entrepreneurship” Entrepreneurship Education Conference, Winston-Salem, NC, November 2007

•  “Using Microrheology to Determine In Vivo Force-Velocity Curves for Cooperating Groups of Motor Proteins” University of North Carolina, Chapel Hill, NC, September 2007

•  “Art and science in the heart of a cell” Idea Exchange, UNC’s Center for Design Innovation, Winston-Salem, NC, May 2007

•  “The science and philosophy of innovation” Faculty Forum, University of Minnesota, Minneapolis, MN, May 2007

•  “Single molecule manipulation techniques: theory and practice” Iowa State University, Ames, IA, March 2007

•  “In vivo multi-motor force velocity curves” Jed C. Macosko, Thomas Cahyuti, Brigette Townsend, Yuri Shtridelman, Katherine Baysinger, George M. Holzwarth, David Harrington, David DeWitt, Todd L. Fallesen.  51th Annual Biophysical Society Meeting, Baltimore, MD (Mar. 3-6, 2007)

•  “Speckling improves gliding assays.” Ernest N. Chisena, Richard A. Wall, Jed C. Macosko and George M. Holzwarth.  51th Annual Biophysical Society Meeting, Baltimore, MD (Mar. 3-6, 2007)

•  “Empowering young entrepreneurs in the classroom” Kauffman Campus Initiative Fall Conference, Winston-Salem, NC, November 2006

•  “Gliding assay precision is improved by speckling the microtubules.” Ernest N. Chisena, Richard A. Wall, Jed C. Macosko and George M. Holzwarth.  2006 Carolina  Biophysics Symposium, Chapel Hill, NC (Nov. 2-3, 2006)

•  “Multi-motor force-velocity curves from fast vesicle transport” Jed C. Macosko and George M. Holzwarth, 2006 Carolina  Biophysics Symposium, Chapel Hill, NC (Nov. 2-3, 2006)

•  “How motors move cargo inside cells” University of North Carolina, Wilmington, NC, October 2006

•  “Harnessing life’s molecular machines to teach entrepreneurship” Wake Forest University, Winston-Salem, NC, October 2006

•  “Quantized intracellular transport velocities: discrete numbers of kinesin and dynein?” Jed C. Macosko and George M. Holzwarth, 2006 Biophysical Society Discussions Meeting, Asilomar, CA (Oct. 19-22, 2006)

•  “A Handy Tool to Observe in vivo Molecular Motor Function: Differential Interference Contrast Microscopy with Background Subtraction” George M. Holzwarth, Jean Rockford, Todd L. Fallesen, Jason Newbern, Jed C. Macosko.  50th Annual Biophysical Society Meeting, Salt Lake City, UT February 2006

•  “Assessing Neuronal Apoptosis and Vesicle Traffic Using Differential Interference Contrast Microscopy with Background Subtraction”. Brigham Young University, Neuroscience Center, Provo, UT, February 2006

•  “ORF1P: Structure and Binding Specificity to RNA.” (Basame et al.) ACS Northwest and Rocky Mountain Regional Meeting, May 2004.

•  “Stepping Statistics of Single HIV-1 Reverse Transcriptase Molecules During DNA Polymerization.” (Ortiz et al.) ACS Northwest and Rocky Mountain Regional Meeting, May 2004.

•  “Closing of the Fingers Domain Generates Motor Forces in the HIV Reverse Transcriptase.” (Lu et al.) (Basame et al.) ACS Northwest and Rocky Mountain Regional Meeting, May 2004.

•  “Force Generating Fingers in HIV”, Michigan Technological University, Houghton, MI, April 2004 

•  “Getting Personal With Molecular Machines” Washington State University, Pullman, WA, December 2003

•  “HIV and Influenza: Simple Models of Nanomachinery”, University of Minnesota, St. Paul, MN November 2003

•  “Moving Molehills: Single Molecule Manipulation”, University of California, Davis, CA, November 2002

•  “The Chemistry of Life”, Research Science Institute, Massachusetts Institute of Technology, Cambridge, MA, June 2002.

•  “Single Molecule Techniques for Probing Molecular Machines”, Baylor University, Waco, TX, June 2002
•  “Manipulating Molecules One by One”, Keck Graduate Institute, Claremont Colleges, Claremont, CA, March 2002.
•  “Life’s Machines”, Merck Bioscience Lecture, University of Wisconsin, Superior, WI, February 2002.
•  “Molecular Machines”, McLaurin Institute Seminar, University of Minnesota, Minneapolis, MN, November 2001.
•  “Designing Life's Building Blocks”, Chance, Self-Organization and Design Conference, Calvin, MI, May 2001.

•  “Grabbing the Cat by the Tail: Manipulating Polymers One by One”, 72nd Annual Society of Rheology Meeting, Hilton Head, SC, February 2001.

•  “Life's Molecular Machines.” Annual Science Symposium, Wheaton College, Wheaton, IL, March 2000.

•  “N-15 NMR study of the ionization properties of the influenza virus fusion peptide in zwitterionic phospholipid dispersions” (Zhou et al.) and “FHA2: A minimal hemifusion machinery in hemagglutinin-mediated fusion?” (Leikina et al.) Biophysical Society Meeting, February 2000
•  “The ectodomain of HA2 of influenza virus promotes rapid pH dependent membrane fusion.” (Epand et al.), Biophysical Society Meeting, February 1999

•  “The synaptic SNARE complex: A parallel four-stranded helical bundle.” (Poirier et al.) Annual Meeting of the American Society of Cell Biology, December 1998 

•  “The Structure, Dynamics and Function of the Influenza Virus HA2 Domain: A Spin-Labeling EPR Study”, (Macosko et al.) Annual Protein Society Meeting, July 1997.

•  “On the Dynamics and Conformation of the HA2 Domain of the Influenza Virus HA”, (Kim et al.) Annual Protein Society Meeting, July 1996.
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