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Education:  

1997
Doctor of Philosophy, University of Oregon; 

Dissertation: "Novel scanning force microscopy methods for investigation of transcription complexes"

Advisor: Carlos Bustamante, now: University of California, Berkeley

1994
Masters of Arts in Physics, University of Oregon 

1989
Vordiplom (Bachelor) in Physics, Universität Ulm, Germany 
Areas of special interest:  

My general research interests are in the areas of biophysics, molecular biology and nanotechnology.   Some specific projects are:  
· Therapeutics and diagnostics discovery.  We are developing a novel, nanotechnology-based and next generation sequencing-based aptamer discovery method.  Aptamers are a new class of folded DNA or RNA molecules that can be used as therapeutics or diagnostics.   Our initial goal is to find a Her-2 specific aptamer, which has potential as a cancer therapeutic or diagnostic.   This work is done in collaboration with a start-up company (NanoMedica, LLC, Winston-Salem), the Wake Forest University Chemistry and Cancer Biology departments, and UNC Charlotte.  In collaboration with David Liu (Harvard University) and Nicolas Winssinger (Strasbourg), the technique is also applied to discover nucleotide-encoded chemicals.  
· Heart attacks & strokes – understanding & treatment.  Using a combined atomic force & fluorescence microscope to determine the mechanical and physical properties of biological fibers and molecules.  We are studying fibrin fibers, which are the principal structural component of a blood clot.  Thus, this work will advance our understanding of heart attacks and strokes, and it may yield novel treatment options for heart attacks and strokes.  This work is done in collaboration with the Wake Forest University Biochemistry department, the University of North Carolina, University of Leeds (UK) and North-West University (South Africa).  
· Electrospun nanofibers – properties and utilization.  We are studying electrospun fibrin, collagen and synthetic polymer nanofibers, which find applications as scaffolds in tissue engineering and material science applications.  This work is done in collaboration with the Nanotech center at Wake Forest University, and the Wake Forest Institute of Regenerative Medicine (WFIRM).
· Physical properties of normal and cancerous cells.  Using a combination of techniques, such as AFM forces spectroscopy, particle tracking inside cells and laser scanning confocal microscopy techniques (e. g., FRAP) we are investigating how normal cells and cancerous cells differ in their physical properties (e.g. viscoelastic properties).  We are using human mammary endothelial (HME) cells and BC3 cells and BC5 cells (breast cancer cells).  
· Protein/DNA complexes.  We are AFM imaging various protein-DNA and drug-DNA complexes to determine their structural properties.  This work is done in collaboration with the Wake Forest University Chemistry and Cancer Biology departments.  
Professional experience:  
Research

2007-
Associate Professor, Physics Department, Wake Forest University

2007-
Director, Graduate Program, Physics Department, Wake Forest University

2001 - 2007 
Assistant Professor, Physics Department, Wake Forest University

2001
Research Assistant Professor, Departments of Physics & Astronomy and Computer Science, University of North Carolina, Chapel Hill, NC

1997 - 2001
Postdoctoral Research Associate, Departments of Physics & Astronomy and Computer Science, University of North Carolina, Chapel Hill, NC

1997
Postdoctoral Research Associate, Institute of Molecular Biology, University of Oregon, NC

1993 - 1997
Research Assistant, Department of Physics & Institute of Molecular Biology, University of Oregon, Eugene, OR
Teaching

2001-
Instructor: Courses taught include Physics 113 “Calculus-based, general Physics”, Physics 110 “Introductory Physics”, Physics 307/607 Biophysics, Physics 325/625 Biophysics Methods lab, Physics 344/644 Quantum Physics Department of Physics, Wake Forest University, Winston-Salem, NC

2005-
New course development, composition of lab manual, Physics 325/625 Biophysics Methods lab
2006 - 
Instructor (facilitator) and Advisory Board Member of Grad 713, 714, 715, 716, Ethics and Professional Development,  a problem-based teaching course offered at the Wake Forest University School of Medicine.  
2001
Instructor: Physics 25, Introductory Physics, Department of Physics, University of North Carolina, Chapel Hill, NC

Awards, Honors & Professional Memberships:  

2011
Wake Forest Fellow

2009
Excellence in Research Award, Wake Forest University
2007
Editorial Board member, The Open Structural Biology Journal
2007
Editorial Board member, Open Structural Biology Reviews
2005
Reid-Doyle Price for Excellence in Teaching, Wake Forest University

2002 -
Founding member, Consortium of Biological Chemistry and Physics, Wake Forest University
2000 - 2001
Founding member, Post-doctoral association, University of North Carolina, Chapel Hill, NC
1998 -
Member: Federation of American Societies for Experimental Biology (FASEB)

1998 -
Member: Biophysical Society

2004-
Member: International Fibrinogen Research Society

1993 - 1994
President: Physics Graduate Student Union

1990 - 1991
Bafög Scholarship to study overseas (DM 10,000), Germany/US
2003-
Member of 18 NIH review panels 
Business Activities:

2005-
Chief Scientist, NanoMedica, LLC, Winston-Salem, NC
2005-
Member, Science Advisory Board, NanoMedica, LLC, Winston-Salem, NC
Grants (Selection):  
2011
NSF/NCI ($400,000) co-PI

2010
NC Biotechnology Center, Multidisciplinary Research Grant (BRG), ($ 275,000), PI
2009
Wake Forest University Translations Science Center ($ 10,000), PI (with Brubaker)

2008
NC Biotechnology Center, Biotechnology Research Grant (BRG), ($ 75,000) co-PI, (PI: Macosko)
2008
American Heart Association, Predoctoral Fellowship for Carlisle, ($ 40,000) PI (with Carlisle)

2008
Cross-Campus Grant; Wake Forest University, ($ 20,000), PI (with Hantgan)

2007
NSF, Division of Civil, Mechanical, and Manufacturing Innovation (CMMI) ($ 225,000), PI

2007
Science Research Fund, Wake Forest University, ($ 10,000), PI

2004
Cross-Campus Grant; Wake Forest University, ($ 15,000), PI (with Hantgan).
2004
Science Research Fund; Wake Forest University, ($10,000), PI

2003
NIH, STTR award, National Cancer Institute ($ 227,708), PI
2002
Research Corporation; Research Innovation Award ($ 35,000), PI
2002
American Cancer Society Award – Institutional Award, Comprehensive Cancer Institute, Wake Forest Medical Center ($ 20,000), PI
2002
Science Research Fund; Wake Forest University ($ 10,000), PI
Languages:  

Fluent in English and German 

Publications:
Peer-reviewed Journal articles: 
(> 2000 citations, h-index: 17)
1. Helms, C. C., Ariëns, R. A. S., de Willige, S. U., Standeven, K.. S., Guthold, M. “ Crosslinks Increase Fibrin Fiber Elasticity and Stiffness” Biophysical Journal (2012), (in press).

2. Baker, S., Sigley, J., Helms, C. R., Stitzel, J., Berry, J., Bonin, K.., Guthold, M. “The Mechanical Properties of Dry, Electrospun Fibrinogen Fibers” Materials Science and Engineering C (2012) 32, 215-221.
3. Guthold, M., Cho, S. S. “Fibrinogen Unfolding Mechanisms Are Not Too Much of a Stretch” Structure (2011) 19, 1536-38.
4. Kim, J., Song, H., Park, I., Carlisle, C., Bonin, K., Guthold, M. “Denaturing of single electrospun fibrinogen fibers studied by deep ultra-violet fluorescence microscopy” Microscopy Research and Technique (2011) 74, 219-224.
5. Guthold, M. & Carlisle, C.R. “Single Fibrin Fiber Experiments Suggest Longitudinal Rather than Transverse Crosslinking: Reply to a Rebuttal” J. Thrombosis and Haemostasis (2010) 8, 2090-91.
6. Jones, N.L., Pfeiffer, A.M., Lambros, A. Guthold, M., Johnson, A.D., Tytell, M., Ronca,  A., Eldridge, J.C. “Developing a problem-based learning (PBL) curriculum for professionalism and scientific integrity training for biomedical graduate students” J. Medical Ethics, (2010) 36, 614-619.
7. Carlisle, R.C., Coulais, C., Guthold, M. “​The mechanical stress-strain properties of single electrospun collagen type I fibers” Acta Biomaterialia (2010) 6, 2997-3003.
8. Carlisle, R.C., Sparks, E.A., Der Loughian, C., Guthold, M., “Strength and Failure of Fibrin Fiber Branch Points”, J. Thrombosis and Haemostasis (2010) 8, 1135-38.
9. Liu, W., Carlisle, R.C., Sparks, E.A., Guthold, M., “The mechanical properties of single fibrin fibers”, J. Thrombosis and Haemostasis (2010) 8, 1030-1036.
10. Gassman, N.R., Nelli, J.P., Dutta, S., Kuhn, A., Bonin, K., Pianowski, Z., Winssinger, N., Guthold, M., Macosko, J.C. “Selection of Bead-Displayed, PNA-encoded Chemicals” Journal of Molecular Recognition (2010) 23, 414-22.  
11. Ghosh, S., Dutta, S., Gomes, E., Carroll, D., D’Agostino, Jr., R., Olson, J. Guthold, M., Gmeiner, W. H. “Increased Heating Efficiency and Selective Thermal Ablation of Malignant Tissue with DNA-Encased Multiwalled Carbon Nanotubes”, ACS Nano (2009) 3, 2667-73.
12. Carlisle, R.C., Coulais, C., Namboothiry, M., Carroll, D., Hantgan, R.R., Guthold, M. (2009) “The mechanical properties of individual, electrospun fibrinogen fibers” Biomaterials (2009) 30, 1205-1213.  
13. Wong, O.-K., Guthold, M., Erie, D. A., Gelles, J. (2008) “Interconvertable lactose repressor-DNA looped complexes revealed by single-molecule experiments”  PLOS Biology 6(9):e232, 2028-2042.
14. M. Guthold, W. Liu, E. A. Sparks, L. M. Jawerth, L. Peng, M. Falvo, R. Superfine, R. R. Hantgan, S. T. Lord (2007) “A comparison of the mechanical and structural properties of fibrin fibers with other protein fibers” Cell Biochemistry and Biophysics 49, 165-181.
15. Liu, W., Bonin, K. Guthold, M. (2007) “An easy and direct method for calibrating AFM lateral force measurements” Review of Scientific Instruments 78, 063707 (7 pages)
16. Peng, L., Stephens, B. J., Bonin, K., Cubicciotti, R., Guthold, M., (2007) “A combined atomic force/fluorescence microscopy technique to select aptamers in a single cycle from a small pool of random oligonucleotides”  Microscopy Research and Technique 70, 372-381

17. Liu, W., Jawerth, L. M., Sparks, E. A ., Falvo, M. R., Hantgan, R. R., Superfine, R., Lord, S. T., Guthold, M., (2006)  “Fibrin Fibers have Extraordinary Extensibility and Elasticity” Science 313, 634
18. Guthold, M., Liu, W., Stephens, B. J., Lord, S. T., Hantgan, R. R., Erie, D. A., Taylor, R. M., Superfine, R. (2004) “Visualization and Mechanical Manipulations of Individual Fibrin Fibers Suggest that Fiber Cross-Section has Fractal Dimension 1.3”  Biophys. J. 87, 4226-36
19. Rivetti, C. & Guthold, M. (2003) “Single DNA molecule analysis of transcription complexes” Method. Enzymol. 371, 34-50

20. Dwyer, C., Guthold, M., Falvo, M., Washburn, S., Superfine, R., Erie, D. (2002) DNA-functionalized single-walled carbon nanotubes. Nanotechnology 13, 601-604

21. Guthold, M., Superfine, R., Taylor, R. (2001). The rules are changing: Force measurements on single molecules and how they relate to bulk kinetics. Biomedical Microdevices, 3, 9-18
22. Guthold, M. & Erie, D. (2001) Single molecule study reveals a complex E. coli RNA polymerase. ChemBioChem, 2, 167-170
23. Guthold, M., Falvo, M., Matthews, W. G., Paulson, S., Negishi, A., Washburn, S., Superfine, R., Brooks, F. P. & Taylor, R. M. (2000). Investigation and Modification of Molecular Structures Using the NanoManipulator. J Mol. Graph. Model.17, 187-197.

24. Guthold, M., Falvo, M. R., Matthews, W. G., Paulson, S., Washburn, S., Erie, D., Superfine, R., Brooks, F. P. & Taylor, R. M. (2000).  Controlled Manipulation of Molecular Samples with the nanoManipulator. IEEE transactions on mechatronics, 5, 189-198.

25. Guthold, M., Matthews, G., Negishi, A., Taylor, R. M., Erie, D., Brooks, F. P. & Superfine, R. (1999). Quantitative Manipulation of DNA and Viruses with the nanoManipulator Scanning Force Microscope. Surf. Interf. Analys. 27, 437-443

26. Guthold, M., Zhu, X., Rivetti, C., Yang, G., Thomson, N. H., Kasas, S., Hansma, H. G., Smith, B., Hansma, P. K. & Bustamante, C. (1999). Direct observation of one-dimensional diffusion and transcription by Escherichia coli RNA polymerase. Biophys. J. 77, 2284-2294

27. Bustamante, C., Guthold, M., Zhu, X. & Yang, G. (1999). Facilitated target location on DNA by individual Escherichia coli RNA polymerase molecules observed with the scanning force microscope operating in liquid. J. Biol. Chem. 274, 16665-16668. 

28. Rivetti, C., Guthold, M. & Bustamante, C. (1999). Wrapping of DNA around the E. coli RNA polymerase open promoter complex. EMBO J. 18, 4464-4475. 

29. Rippe, K., Guthold, M., von Hippel, P. H. & Bustamante, C. (1997). Transcriptional activation via DNA-looping:  Visualization of intermediates in the activation pathway of E.coli RNA polymerase-s54 holoenzyme by scanning force microscopy. J. Mol. Biol. 270, 125-138. 

30. Kasas, S., Thomson, N. H., Smith, B. L., Hansma, H. G., Zhu, X., Guthold, M., Bustamante, C., Kool, E. T., Kashlev, M. & Hansma, P. K. (1997). Escherichia coli RNA polymerase activity observed using Atomic Force Microscopy. Biochemistry 36(3), 461-468. 

31. Rivetti, C., Guthold, M. & Bustamante, C. (1996). Scanning Force Microscopy of DNA deposited on mica:  Equilibration versus kinetic trapping studied by polymer chain analysis. J. Mol. Biol. 264, 919-932. 

32. Guthold, M., Bezanilla, M., Erie, D. A., Jenkins, B., Hansma, H. G. & Bustamante, C. (1994). Following the assembly of RNA polymerase-DNA complexes in aqueous solutions with the scanning force microscope. Proc. Natl. Acad. Sci. USA 91, 12927-12931. 

33. Vesenka, J., Guthold, M., Tang, C. L., Keller, D., Delaine, E. & Bustamante, C. (1992). Substrate preparation for reliable imaging of DNA molecules with the scanning force microscope. Ultramicroscopy 42-44, 1243-49.

34. Bustamante, C., Vesenka, J., Tang, C. L., Rees, W., Guthold, M. & Keller, R. (1992). Circular DNA molecules imaged in air by scanning force microscopy. Biochemistry 31, 22-26. 
Book chapters and Conference Proceedings
35. Taylor II, R. M., D. Borland, F. P. Brooks Jr., M. Falvo, M. Guthold, T. Hudson, K. Jeffay, G. Jones, D. Marshburn, S. J. Papadakis, L.-C. Qin, A. Seeger, F. D. Smith, D. H. Sonnenwald, R. Superfine , S. Washburn, C. Weigle, M. C. Whitton, P. Williams, L. Vicci and W. Robinett (2005). “Visualization and Natural Control Systems for Microscopy.” In: Visualization Handbook. Ed. C. Johnson & C. Hansen, Harcourt Academic Press 875-900.
36. Mallakin, A., K. Inoue., V., Guthold, M. (2005) “In-situ Quantitative Analysis of Tumor Suppressor Protein (hDmp1) Using a Nanomechanical Cantilever Beam. Proceedings of IDETC/CIE 2005
ASME 2005 International Design Engineering Technical Conferences & Computers and Information in Engineering Conference, September 24-28, 2005, Long Beach, California, USA pp. 2599-2606.  
37. Superfine, R., Falvo. M., Steele, J., Matthews, G., Guthold, M., Erie, D., Helser, A., Jones, M. G., Taylor, R. M., Washburn, S. (2000) “Touching on the nanometer scale: slip, roll and tear” Microbeam Analysis 2000 Institute of Physics Conference Series (165) 369-370.
38. Rivetti, C., Guthold, M. & Bustamante, C. (2000). DNA wrapping in E. coli RNA polymerase open promoter complexes revealed by scanning force microscopy. In Protein-DNA interactions: A Practical Approach (Travers, A. & Buckle, M., eds.). Oxford University Press, Oxford. 

39. Bustamante, C. J., Godsey, M., Guthold, M., Zhu, X., Rivetti, C. & Yang, G. (1996).  Facilitated targeting and transcription by E. coli RNA polymerase imaged in aqueous buffer using Scanning Force Microscopy. The Robert A. Welch Foundation Conference on chemical research, XL. Chemistry on the nanometer scale, Houston, TX. 

Invited speaker and conference presentations (selection from some recent talks)  
1. Invited speaker, JNNS, Greensboro, Sept. 30, 2011; Oregon State University, March 7 & 8, 2011

2. Speaker, International Fibrinogen Workshop, Rotterdam, The Netherlands, Aug. 23 – Aug. 25, 2010

3. Speaker, Seeing at the Nanoscale, Basel, Switzerland, Aug. 30 – Sept. 1, 2010

4. Invited speaker, North Carolina State University, Raleigh, NC, March 23, 2009

5. Invited speaker, American Physical Society meeting, Pittsburgh, PA, March 16-20, 2009

6. Speaker, 20th International Fibrinogen Society Workshop, Venice, July 10-13, 2008
7. Invited speaker, Hyperthermia and NanoMaterialsNanotechnology approaches to Medicine, Winston-Salem NC, April 7-9, 2008

8. Invited research talk, Gordon Conference on Mechanosensory Transduction, University of New England, Biddeford, July 22-27, 2007

9. Invited research talk, Factor XIII Workshop, Dresden, Germany Feb. 21, 2007

10. Invited research talk at Carolina Biophysics Symposium, Friday Center, Chapel Hill, NC, Nov. 2, 2006

11. Invited research talks at the Universities of Ulm, Heidelberg, Munich (Technical University and Ludwig Maximillian University), June 2006 

12. Invited research talk, Annual Technical Conference of the Society of Plastic Engineers, Charlotte, NC May 9, 2006
13. Invited research talk at Drexel University, Philadelphia, PA, May 4, 2006

14. Invited research talk at James Madison University, Harrisonburg, VA, April 13, 2006

15. Invited Convocation speaker (two talks), Lenoir-Rhyne College, Hickory, NC, Oct. 27, 2005
16. Invited research talks at Oregon State University, Oregon Health & Sciences University, Portland State University, Oregon, Feb. 2005

17. Keynote speaker: North Carolina Academy of Sciences meeting, Catawba college, Salisbury, NC, March 2004 
