


Figure 5.3 shows the intracellular elastic modulus (G’) when cells were cultured on substrates
with different stiffness. The cells attached to a stiff substrate were much more rigid than those
attached to a soft substrate and kept increasing their elasticity up to day 7. In addition, cells
attached to a stiff substrate can generate stronger intracellular stress (intracellular stress level;
AG'/Ao) than those attached to a soft substrate. However, 10 uM Y-27632 treatment inhibited
those cellular mechanical responses. Our preliminary results imply that stem cells can generate
stronger intracellular stress that leads the cytoskeletal network to develop a non-linear stiffness

state, which helps the stem cells mimic substrate rigidity.
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Figure 5.3 Experimental results of intracellular stiffness (G') and intracellular stress level (4G'/A40)
of Y-27632 treated dental-pulp stem cells cultured on stiff and soft polyisoprene thin-films
measured by an oscillatory optical-tweezers-based microrheometer with an engulfed
micro-particle (1 um diameter polystyrene). The means and standard errors are obtained by

repeating each condition 5 times with individual cells.

To study and mimic the intracellular stress in response to mechanical properties would help
advance our current understanding of how living cells (cancer cells or stem cells) sense and
respond to their mechanical environment, leading to new designs in biomaterials, and advancing

our understanding of diseases linked to cellular mechanotransduction [21-26].

88



6. List of References

[1]

(2]

(3]
[4]

[5]

[6]
[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

B. Linder, "Phase transitions and critical pberena,' Thermodynamics and I ntroductory

Satistical Mechanics, pp. 119-126, 1983.

G. Forgacset al., "Assembly of collagen matrices as a phase tiansievealed by structural and
rheologic studies,Biophysical journal, vol. 84, pp. 1272-1280, 2003.

P.-G. De Gennescaling conceptsin polymer physics: Cornell university press, 1979.

E. Frey and K. Kroy, "Brownian motion: a pargui of soft matter and biological physics,"
Annalen der Physik, vol. 14, pp. 20-50, 2005.

P. J. Carrealet al., Rheology of polymeric systems: principles and applications. Hanser
Publishers Munich, 1997.

L. E. NielsenPolymer rheology: M. Dekker, 1977.

M. Elimelech et al., Particle deposition & aggregation: measurement, modelling and simulation:
Butterworth-Heinemann, 1998.

C. Largeot et al., "Relation between the ion size and pore sizefoelectric double-layer
capacitor,"Journal of the American Chemical Society, vol. 130, pp. 2730-2731, 2008.

R. G. Larson;The structure and rheology of complex fluids vol. 702: Oxford university press New
York, 1999.

W. W. GraessleyThe entanglement concept in polymer rheology: Springer, 1974.

H. A. Barneset al., An introduction to rheology vol. 3: Elsevier, 1989.

A. S. Popel and P. C. Johnson, "Microcircaatand hemorheologyAnnual review of fluid
mechanics, vol. 37, p. 43, 2005.

S. Chienet al., "Comparative hemorheology--hematological implimas$ of species differences in
blood viscosity, Biorheology, vol. 8, pp. 35-57, 1971.

T. M. Squires and T. G. Mason, "Fluid mecharo¢ microrheology, Annual Review of Fluid
Mechanics, vol. 42, p. 413, 2009.

D. Wirtz, "Particle-tracking microrheology 6¥ing cells: principles and applications®hnu. Rev.
Biophys., vol. 38, pp. 301-326, 2009.

B. D. Hoffman et al., "The consensus mechanics of cultured mammalidg)"cENAS, vol. 103,
pp. 10259-10264, 2006.

B. D. Hoffman and J. C. Crocker, "Cell mechamidissecting the physical responses of cells to
force," Annu. Rev. Biomed. Eng, vol. 11, pp. 259-288, 2009.

I. Titushkin and M. Cho, "Modulation of celad mechanics during osteogenic differentiation of

human mesenchymal stem cellBjbdphysical journal, vol. 93, pp. 3693-3702, 2007.
89



[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

R. Ananthakrishnaret al., "Modelling the structural response of an eukacyogll in the optical
stretcher 'Current Science, vol. 88, pp. 1434-1440, 10 May 2005.

K. A. Kilian, et al., "Geometric cues for directing the differentiatimihmesenchymal stem cells,"
Proceedings of the National Academy of Sciences, vol. 107, pp. 4872-4877, 2010.

Y. Wang et al., "Visualizing the mechanical activation of Srblédture, vol. 434, pp. 1040-1045,
21 April 2005.

S. Chien, "Mechanotransduction and endothekdlhomeostasis: the wisdom of the cefisfi J
Physiol Heart Circ Physiol vol. 292, pp. H1209-H1224, 2007.

C. S. Chen, "Mechanotransduction — a fieldipgltogether?,'Journal of Cell Science, vol. 121,
pp. 3285-3291, 2008.

N. Wang et al., "Mechanotransduction at a distance: mechanicallypling the extracellular
matrix with the nucleus,Nature Review, vol. 10, pp. 75-82, 2009.

K. K. Parker and D. E. Ingber, "Extracelluaatrix, mechanotransduction and structural
hierarchies in heart tissue engineeririghil. Trans. R. Soc. B, vol. 2114, pp. 1-13, 2007.

J. C. d. Alamget al., "Anisotropic rheology and directional mechanosdunction in vascular
endothelial cells,PNAS, vol. 105, pp. 15411-15416, 2008.

G. Danuser and C. M. Waterman-Storer, "Quatiti¢ fluorescent speckle microscopy of
cytoskeleton dynamicsAnnu. Rev. Biophys. Biomol. Sruct., vol. 35, pp. 361-87, 2006.

C. M. Hale et al., "Resolving the role of actoymyosin contractilitycell microrheology,'PLoS
One, vol. 4, p. e7054 (11 pages), 2009.

D. Robertet al., "In vivo determination of fluctuating forces dugi endosome trafficking using a
combination of active and passive microrheolodgs One, vol. 5, p. €10046, 2010.

P. Kollmannsberger and B. Fabry, "Linear andlmear rheology of living cells Annu. Rev.
Mater. Res. , vol. 41, pp. 75-97, 2011.

Y. Aratyn-Schauset al., "Dynamic and structural signatures of lamellaoeawyosin force
generation,'Molecular Biology of the Céll, vol. 22, pp. 1330-1339, 2011.

N. Wang et al., "Mechanotransduction across the cell surfacetlarmigh the cytoskeleton,"
Science, vol. 260, pp. 1124-1127, 1993.

A. J. Engleret al., "Matrix elasticity directs stem cell lineage sifieation," Cell, vol. 126, pp.
677-689, 2006.

N. Wang et al., "Cell prestress. |. Stiffness and prestress lasely associated in adherent
contractile cells,’American Journal of Physiology - Cell Physiolog, vol. 282, pp. C606-C616,
2002.

F. J. Byfield et al., "Absence of filamin a prevents cells from resgaogdo stiffness gradients on

gels coated with collagen but not fibronectiBitphysical Journal, vol. 96, pp. 5095-5102, 2009.
90



[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

L. Trichet et al., "Evidence of a large-scale mechanosensing mestnaior cellular adaptation to
substrate stiffnessPNAS, vol. 109, pp. 6933-6938, 2012.

S. J. Hanet al., "Decoupling substrate stiffness, spread areanaintbpost density: a close spatial
relationship between traction forces and focal aitimes,"Biophys J., vol. 103, pp. 640-648, 2012.
S.-Y. Teeet al., "Cell shape and substrate rigidity both regutaié stiffness "Biophys J, vol. 100,
pp. L25-L27, 2011.

T. Masonet al., "Rheology of complex fluids measured by dynarigbtl scattering,'Journal of
Molecular Sructure, vol. 383, pp. 81-90, 1996.

F. Gittes et al., "Microscopic viscoelasticity: shear moduli of sofaterials determined from
thermal fluctuations,Physical Review Letters, vol. 79, p. 3286, 1997.

T. Mason et al., "Particle tracking microrheology of complex flsiti Physical Review Letters, vol.
79, p. 3282, 1997.

B. Schnurret al., "Dynamical intermediates in the collapse of séwible polymers in poor
solvents,"EPL (Europhysics Letters), vol. 51, p. 279, 2000.

L. Hough and H. Ou-Yang, "A new probe for manltal testing of nanostructures in soft
materials,"Journal of Nanoparticle Research, vol. 1, pp. 495-499, 1999.

D. Mizung et al., "Nonequilibrium mechanics of active cytoskeletatworks,"Science, vol. 315,
pp. 370-373, 2007.

M.-T. Weij, et al., "A comparative study of living cell micromechaaliproperties by oscillatory
optical tweezers,Optics express, vol. 16, pp. 8594-8603, 2008.

C.-C. Chianget al., "Optical tweezers based active microrheologyoafigm polystyrene
sulfonate (NaPSS)Optics Express, vol. 19, pp. 8847-8854, 2011.

D. J. McGrall et al., "Differential mechanical response of mesenchystem cells and fibroblasts
to tumor-secreted soluble factor®.0SOne, vol. 7, p. €33248, 2012.

P. Panorcharet al., "Microrheology and ROCK signaling of human endidd cells embedded in
a 3D matrix,"Biophysical Journal, vol. 91, pp. 3499-3507, 2006.

T. G. Masonet al., "Particle tracking microrheology of complex flgitiPhysical Review Letters,
vol. 79, pp. 3282-3285, 1997.

A. R. Bauschet al., "Local measurements of viscoelastic parameteesibérent cell surfaces by
magnetic bead microrheometrBlophysical Journal, vol. 75, pp. 2038-2049, 1998.

J. Gucket al., "Optical deformability as an inherent cell markartesting malignant
transformation and metastatic competenBeyphysical journal, vol. 88, pp. 3689-3698, 2005.

J. Gucket al., "Optical deformability of soft biological dieleats," Physical review letters, vol.

84, p. 5451, 2000.

91



[53] D.-H. Kim, et al., "Microengineered platforms for cell mechanobigldgAnnual review of
biomedical engineering, vol. 11, pp. 203-233, 2009.

[54] D. N. Robinsonet al., "Quantitation of the distribution and flux of nsia-1l during cytokinesis,"
BMC Cell Bidl., vol. 3, p. 4, 2002.

[55] J. P. Evans and D. N. Robinson, "The spatid mechanical challenges of female meiosis,"
Molecular Reproduction and Development, vol. 78, pp. 769-777, 2011.

[56] C. C. Poirieret al., "Deconvolution of the cellular force-generatindpsystems that govern
cytokinesis furrow ingressionPlos One, vol. 8, p. €1002467, 2012.

[57] A. Surcelaet al., "Cytokinesis through biochemical-mechanical femdtloops,"Seminarsin
Cell & Developmental Biology, vol. 21, pp. 866-873, 2010.

[58] D. N. Robinson and J. A. Spudich, "Towards@euular understanding of cytokinesi$rends
Cdll Biol., vol. 10, pp. 228-237., 2000.

[59] P. Fernandezt al., "A master relation defines the nonlinear viscsttity of single fibroblasts,"
Biophys J., vol. 90, pp. 3796-3805., 2006.

[60] J. Gucket al., "The optical Stretcher: a novel laser tool to mimanipulate cells,Biophysical
Journal, vol. 81, pp. 767-784, 2001.

[61] P. B. Bareil et al., "Local stress distribution on the surface of hesjral cell in an optical
stretcher,'Optics Express, vol. 14, pp. 12503-12509, 2006.

[62] P. B. Bareil et al., "Calculation of spherical red blood cell deforioatin a dual-beam optical
stretcher,'Optics Express, vol. 15, pp. 16029-16034, 2007.

[63] P. B. Bareil et al., "Calculation of spherical red blood cell efornoatin a dual-beam optical
stretcher,'Optics Express, vol. 15, pp. 16029-16034, 2007.

[64] G.-B. Liag et al., "One-dimensional jumping optical tweezers foricgdtstretching of bi-concave
human red blood cellsOptics Express, vol. 16, pp. 1996-2004, 2008.

[65] S. Rancourt-Grenieet al., "Dynamic deformation of a soft particle in duedg optical tweezers,"
in SPIE Optics Photonics, San Diego, USA, 2010, p. 77621H.

[66] Y. Q. Chenet al., "Effect of N-ethylmaleimide, chymotrypsin, and H202 on the vidasticity of
human erythrocytes: Experimental measurement aatetical analysis,Journal of biophotonics,
2013.

[67] S. Rancourt-Greniget al., "Dynamic deformation of red blood cell in duaroptical tweezers,"
Optics Express, vol. 18, pp. 10462-10472, 2010.

[68] T. Huge| et al., "Elasticity of single polyelectrolyte chains atteir desorption from solid
supports studied by AFM based single molecule fepextroscopy,Macromolecules, vol. 34, pp.
1039-1047, 2001.

92



[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

B. Rajwa et al., "AFM/CLSM data visualization and comparison usargopen-source toolkit,"
Microsc Res Tech, vol. 64, pp. 176-84, 2004.

M. Puig-de-Morales-Marinkoviet al., "Viscoelasticity of the human red blood celiyh J

Physiol Cell Physial, vol. 293, pp. C597-C605, 2007.

B. Fabry et al., "Time scale and other invariants of integrativechranical behavior in living
cells,"Physical Review E, vol. 68, p. 041914, 2003.

A. Ashkin et al., "Observation of a single-beam gradient forceagbtirap for dielectric particles,"
Optics Letters, vol. 11, pp. 288-290, 1986.

A. Ashkin et al., "Optical trapping and manipulation of single selsing infrared laser beams,"
Nature, vol. 330, pp. 769-771, 1987.

S.-L. Liu, et al., "Optical forced oscillation for the study of laeglycoprotein interaction at the
cellular membrane of a Chinese hamster ovary depi'cs Express, vol. 15, pp. 2713-2723,
2007.

L. Hough and H. Ou-Yang, "Viscoelasticity afueous telechelic poly (ethylene oxide) solutions:
Relaxation and structurePhysical Review E, vol. 73, p. 031802, 2006.

M. Valentine et al., "Forces on a colloidal particle in a polymer s$ion: a study using optical
tweezers,'Journal of Physics. Condensed Matter, vol. 8, p. 9477, 1996.

Y. Arakawa et al., "F11L-mediated inhibition of RhoA-mDia signalisgimulates microtubule
dynamics during vaccinia virus infectiorGéll Host Microbe, vol. 1, pp. 213-26, 2007.

K. Kamijo, et al., "Dissecting the role of Rho-mediated signalingamtractile ring formation,"
Mol. Biol. Cdll, vol. 17, pp. 43-55, 2006.

T. Kobayashi and T. Murayama, "Cell cycle-degent microtubule-based dynamic transport of
cytoplasmic dynein in mammalian cell®LLoSOne, vol. 4, p. 7827, 2009.

T. Yeung et al., "Effects of substrate stiffness on cell morphglogytoskeletal structure, and
adhesion,'Cell Mctility and the Cytoskeleton vol. 60, pp. 24-34, 2005.

K. R. Johnsopet al., "Demystifying the effects of a three-dimensiomatroenvironment in tissue
morphogenesis Methods Cell Bial. , vol. 83, pp. 547-583, 2007.

J. L. Hutter and J. Bechhoefer, "Calibratidratbmicforce microscope tipsRev. ci. Instrum.,,
vol. 64, pp. 1868-1873, 1993.

A. Ashkin, "Acceleration and trapping of patés by radiation pressuré?hysical Review Letters,
vol. 24, pp. 156-159, 1970.

A. Ashkin, "Optical trapping and manipulatiofneutral particles using laser®NAS, vol. 94, pp.
4853-4860, 1997.

k. Svobodaet al., "Direct observation of Kinesin stepping by optitapping interferometry,"

Nature, vol. 365, pp. 721-727, 1993.
93



[86] C.-H. Lien et al., "Probing the dynamic differential stiffness ofd¢A interacting with RecA in
the enthalpic regime Optics Express, vol. 17, pp. 20376-20385, 2009.

[87] A. Ashkin and J. M. Dziedzic, "Optical trapgimnd manipulation of single cell using infrared
laser beams Nature, vol. 330, pp. 769-771, 1987.

[88] K. Svobodaet al., "Conformation and elasticity of the isolated #dod cell membrane
skeleton,"Biophysical Journal, vol. 63, pp. 784-793, 1992.

[89] M.-T. Weij, et al., "The interaction of lipopolysaccharide with memuhe receptors on
macrophages pretreated with extract of Reishi paiglsarides measured by optical tweezers,"
Optics Express, vol. 15, pp. 11020-11032, 2007.

[90] A. L. Stout, "Detection and characterizatidriraividual intermolecular bonds using optical
tweezers,'Biophysical Journal, vol. 80, pp. 2976-2986, 2001.

[91] J.-C. Meiners and S. R. Quake, "Direct measem of hydrodynamic cross correlations between
two particles in an external potentidPhysical Review Letters, vol. 82, pp. 2211-2214, 1999.

[92] L. A. Hough and H. D. Ou-Yang, "Correlated oot of two hydrodynamically coupled particles
confined in separate quadratic potential wel¥ysical Review E, vol. 65, p. 021906 (7 pages),
2002.

[93] S. Hendersagret al., "Propagation of hydrodynamic interactions in cighl suspensions,”
Physical Review Letters, vol. 88, p. 088302 (4 pages), 2002.

[94] H. D. Ou-Yang and M.-T. Wei, "Complex fluidgtobing mechanical properties of biological
systems with optical tweezer#hinu. Rev. Phys. Chem. , vol. 61, pp. 421-440, 2010.

[95] A. Yao, et al., "Microrheology with optical tweezerd,'ab on a chip, vol. 9, pp. 2568-2575, 2009.

[96] D. Preeceet al., "Optical tweezers: wideband microrheology,Opt., vol. 13, p. 044022 (6
pages), 2011.

[97] A. Pertsinidis and X. S. Ling, "Equilibrium obgurations and energetics of point defects in
two-dimensional colloidal crystalsPhysical Review Letters, vol. 87, p. 098303 (4 pages), 2001.

[98] J. C. Crocker and D. G. Grier, "Microscopicasarement of the pair interaction potential of
charge-stabilized colloid Physical Review Letters, vol. 73, pp. 352-355, 1994,

[99] E. n. Andablo-Reyeet al., "Microrheology from rotational diffusion of colidal particles,"
Physical Review Letters, vol. 94, p. 106001 (4 pages), 2005.

[100] L. G. Wilson et al., "Microrheology and the fluctuation theorem in dercolloids,"EPL, vol. 93,
p. 58007, 2011.

[101] N. Murazawaet al., "Rheology measurement at liquid-crystal wateerifstce using laser

tweezers, Japanese Journal of Applied Physics, vol. 45, pp. 977-982, 2006.

94



[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

G. M. Koeniget al., "Single nanoparticle tracking reveals influenéeteemical functionality of
nanoparticles on local ordering of liquid crystaigl nanoparticle diffusion coefficient$yano
Lett., vol. 9, pp. 2794-2801, 2009.

D. Mizunq et al., "Electrophoretic microrheology of a dilute lanzelphase: Relaxation
mechanisms in frequencydependent mobility of nanerre@zed particles between soft
membranes,Physical Review E, vol. 70, p. 011509, 2004.

L. A. Hough et al., "Viscoelasticity of single wall carbon nanotuhesgensions,Physical Review
Letters, vol. 93, p. 168102 (4 pages), 2004.

E. Helfer et a., "Viscoelastic properties of actin-coated membsadhehysical Review E, vol. 63,
p. 021904 (13 pages), 2001.

E. Helfer et a., "Microrheology of biopolymer-membrane complexd?hysical Review Letters,
vol. 85, pp. 457-460, 2000.

E. Helfer et a., "Buckling of actin-coated membranes under appboeof a local force,"
Physical Review Letters, vol. 87, p. 088103 (4 pages), 2001.

M. Yanaj et al., "Intracellular elasticity and viscosity in thedyg leading, and trailing regions of
locomoting neutrophils Am J Physiol Cell Physiol vol. 277, pp. C432-C440, 1999.

M.-T. Weij et al., "A comparative study of living cell micromechaali@roperties by oscillatory
optical tweezer,Optics Express, vol. 16, pp. 8594-8603, 2008.

H. C. Yalcin et al., "Influence of cytoskeletal structure and mechswic epithelial cell injury
during cyclic airway reopeningAm J Physiol Lung Cell Mol Physial, vol. 297, pp. L881-L891,
2009.

M. Balland et al., "Power laws in microrheology experiments on liyizells: Comparative
analysis and modelingPhysical Review E, vol. 74, pp. 021911-1-17, 2006.

F. Galletet al., "Power spectrum of out-of-equilibrium forces iwitig cells: amplitude and
frequency dependencestft matter, vol. 5, pp. 2947-2953, 2009.

C. Wilhelm, "Out-of-equilibrium microrheologpside living cells,"Physical Review Letters, vol.
101, p. 028101 (4 pages), 2008.

D. Mizunq et al., "Nonequilibrium mechanics of active cytoskelatatworks,"Science, vol. 315,
pp. 370-373, 2007.

D. Mizunq et al., "Active and passive microrheology in equilibriamd nonequilibrium systems,"
Macromolecules, vol. 41, pp. 7194-7202, 2008.

M. R. K. Mofrad, "Rheology of the cytoskelatt Annu. Rev. Fluid Mech, vol. 41, pp. 433-453,
2009.

V. Pelletier et al., "Microrheology of microtubule solutions and aetiricrotubule composite

networks,"Physical Review Letters, vol. 102, p. 188303 (4 pages), 2009.
95



[118]

[119]

[120]
[121]

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

X. Zhu et al., "Viscoelasticity of entangleN-phage DNA solutions,The Journal of Chemical
Physics, vol. 129, p. 185103 (6 pages), 2008.

L. A. Hough and H. D. Ou-Yang, "Viscoelasticof aqueous telechelic poly(ethylene oxide)
solutions: Relaxation and structur@fiysical Review E, vol. 73, p. 031802 (8 pages), 2006.

H. Lee et al., "Stochastic optical active rheologybpl. Phys. Lett., vol. 101, p. 031902, 2012.
O. Latinovig et al., "Structural and micromechanical characterizatibtype | collagen gels,"
Journal of Biomechanics, vol. 43, pp. 500-506, 2010.

M. Shayegan and N. R. Forde, "Microrheoloywracterization of collagen systems: From
molecular solutions to fibrillar gelsPLoS ONE, vol. 8, p. €70590, 2013.

S. He'nonet al., "A new determination of the shear modulus oftthenan erythrocyte membrane
using optical tweezersBiophysical Journal, vol. 76, pp. 1145-1151, 1999.

C.T.Limetal., "Large deformation of living cells using laseafis,"Acta Materialia, vol. 52, pp.
1837-1845, 2004.

M. Daoaet al., "Mechanics of the human red blood cell deformgajtical tweezers,Journal of
the Mechanics and Physics of Solids, vol. 51, pp. 2259-2280, 2003.

E. V. Lyubin et al., "Cellular viscoelasticity probed by active rhagdn optical tweezers,J.
Biomed. Opt. , vol. 17, p. 101510, 2012.

J.-C. Meiners and S. R. Quake, "Femtonewtwod spectroscopy of single extended DNA
molecules,'Physical Review Letters, vol. 84, pp. 5014-5017, 2000.

W. H. Wright et al., "Radiation trapping forces on microspheres wittical tweezers,Applied
Physics Letters, vol. 63, pp. 715-717, 1993.

L. P. Ghislainet al., "Measurement of small forces using an optica,trReiew of Scientific
Instruments, vol. 65, pp. 2762-2768, 1994.

A. Ashkin, "Forces of a single-beam gradisier trap on a dielectric sphere in the ray optics
regime,"Biophysical Journal, vol. 61, pp. 569-582, 1992.

A. Mazolli, et al., "Theory of trapping forces in optical tweezeR;bc. R. Soc. Lond. A, vol. 459,
pp. 3021-3041, 2003.

A. C. Richardsoyet al., "Non-harmonic potential of a single beam opticap," Optics Express,
vol. 16, pp. 15709-15717, 2008.

F. Merendaet al., "Escape trajectories of single-beam opticallped micro-particles in a
transverse fluid flow,Optics Express, vol. 14, pp. 1685-1699, 2006.

W. J. Greenleatt al., "Passive all-optical force clamp for high-resauatlaser trapping,”
Physical Review Letters, vol. 95, p. 208102 (4 pgaes), 2005.

A. A. R. Neveset al., "Electromagnetic forces for an arbitrary optigapping of a spherical

dielectric," Optics Express, vol. 14, pp. 13101-13106, 2006.
96



[136] M. Jahnelet al., "Measuring the complete force field of an opticap," Opt. Lett., vol. 36, pp.
1260-1262, 2011.

[137] L. Ling, etal., "Perturbation between two traps in dual-trap agtiweezers,J. Appl. Phys. , vol.
109, p. 083116, 2011.

[138] C.-C. Huanget al., "Optical tweezers as sub-pico-newton force transeds,"Optics
Communications, vol. 195, pp. 41-48, 2001.

[139] A. Rohrbachet al., "Three-dimensional tracking of small spheresoicuked laser beams
influence of the detection angular apertuf@ptics Letters, vol. 28, pp. 411-413, 2003.

[140] A. Rohrbachet al., "Trapping and tracking a local probe with a plmi¢tdforce microscope,”
Reiew of Scientific Instruments, vol. 75, pp. 2197-2210, 2004.

[141] A. Rohrbach, "Stiffness of optical traps: gtitative agreement between experiment and
electromagnetic theoryPhysical Review Letters, vol. 95, p. 168102, 2005.

[142] M.-T. Weij et al., "Three-dimensional optical force field on a Cliadnamster ovary cell in a
fiber-optical dual-beam trapQptics Express, vol. 14, pp. 3056-3064 2006.

[143] M.-T. Wei and A. Chiou, "Three-dimensionadking of Brownian motion of a particle trapped in
optical tweezers with a pair of orthogonal trackb&ams and the determination of the associated
optical force constantsOptics Express, vol. 13, pp. 5798-5806, 2005.

[144] L. P. Ghislain and W. W. Webb, "Scanning-froicroscope based on an optical trapptics
Letters, vol. 18, pp. 1678-1680, 1993.

[145] M. T. Valentinget al., "Forces on a colloidal particle in a polymer $wn: a study using optical
tweezers,'J. Phys.: Condens. Matter, vol. 8, pp. 9477-9482, 1996.

[146] L. A.Hough and H. D. Ou-Yang, "A new prolm fnechanical testing of nanostructures in soft
materials,"Journal of Nanoparticle Research vol. 1, pp. 495-499, 1999.

[147] M.-T. Weij et al., "Transverse force profiles of individual dieléctparticles in an optical trap," in
SPIE Optics Photonics, San Diego, USA, 2012.

[148] O. Latinovic,Micromechanics and Sructure of Soft and Biological Materials: An Optical
Tweezers Sudy: Verlag Dr. Muller Publishing, 2010.

[149] W. H. Wright et al., "Parametric study of the forces on microspheedd hy optical tweezers,"
Applied Optics, vol. 33, pp. 1735-1748, 1999.

[150] J. P. Bartonet al., "Theoretical determination of net radiation foerel torque for a spherical
particle illuminated by a focused laser beaé Appl. Phys., vol. 66, pp. 4594-4602, 1989.

[151] P. Zema'neket al., "Optical trapping of Rayleigh particles using auSsian standing wave,"
Optics Communications, vol. 151, pp. 273-285, 1998.

[152] D. Ganicetal., "Exact radiation trapping force calculation basedvectorial diffraction theory,"

Optics Express, vol. 12, pp. 2670-2675, 2004.
97



[153]

[154]

[155]

[156]
[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

[165]

[166]

[167]

[168]
[169]

[170]

N. B. Vianaet al., "Absolute calibration of optical tweezerg\pplied Physics Letters, vol. 88, p.
131110, 2006.

K. Dholakia and P. Zemanek, "Colloquium: Gudal by light: optical binding,Reviews of
Modern Physics, vol. 82, pp. 1767-1791, 2010.

M. M. Burns et al., "Optical matter: crystallization and binding imténse optical fieldsScience,
vol. 249, pp. 749-754, 1990.

M. M. Burns et al., "Optical binding,"Physical Review Letters, vol. 63, pp. 1233-1236, 1989.
M. Guillon, et al., "Longitudinal optical binding of high optical ctsast microdroplets in air,"
Phys. Rev. Lett. , vol. 96, p. 143902, 2006.

T. M. Grzegorczyket al., "Stable optical trapping based on optical bindimiges,"Phys. Rev.
Lett, vol. 96, p. 113903, 2006.

D. Haefneret al., "Conservative and nonconservative torques ircaphinding,"Phys Rev Lett.,
vol. 103, p. 173602, 2009.

S. Tatarkovget al., "One-dimensional optically bound arrays of micasic particles, Phys Rev
Lett. , vol. 89, p. 283901, 2002.

R. Gémez-Medina and J. J. Saenz, "Unusuaibng optical interactions between particles in
guasi-one-dimensional geometrieBhysical Review Letters, vol. 93, p. 243602, 2004.

J. M. Tayloret al., "Emergent properties in optically bound matt€ptics Express, vol. 16, pp.
6921-6929, 2008.

M.-T. Wej et al., "Measurement of optical binding force between twtoidal particles," irSPIE
Optics Photonics, San Diego, USA, 2009, p. 74001E.

B. Richards and E. Wolf, "Electromagneticfidittion in optical systems, Il Structure of theaige
field in an optical systempProc. R. Soc. Lond. A., vol. 253, pp. 358-379, 1959.

P. Toroket al., "Electromagnetic diffraction of light focused dlugh a planar interface between
materials of mismatched refractive indices: strietf the electromagnetic field. JOSA A, vol.
12, pp. 2136-2144, 1997.

J. Ng et al., "Theory of optical trapping by an optical vortesam,"Physical Review Letters, vol.
104, p. 103601, 2010.

A. A. R. Neveset al., "Axial optical trapping efficiency through a deéekric interface,’Physical
Review E, vol. 76, p. 061917, 2007.

L. Novotny and B. HechEBrinciples of Nano-Optics: Cambridge University Press, 2006.

J. Ng et al., "Photonic clusters formed by dielectric micros@se Numerical simulations,"
Physical Review B, vol. 72, pp. 085130-1-11, 2005.

Y. Zhaq et al., "Spin-to-orbital angular momentum conversion strangly focused optical

beam,"Physical Review Letters, vol. 99, p. 073901, 2007.
98



[171] H. Fujiwaraet al., "Observation of the discrete transition of ogticekapped particle position in
the vicinity of an interface Applied Physics Letters, vol. 84, pp. 13-15, 2004.

[172] R.R. Brauetal., "Passive and active microrheology with opticadézers,'J. Opt. A: Pure Appl.
Opt. , vol. 9, pp. S103-S112, 2007.

[173] J. D. FerryViscoelastic properties of polymers New York: Wiley, 1970.

[174] B. R. Dasguptat al., "Microrheology of polyethylene oxide using diffng wave spectroscopy
and single scatteringPhys. Rev. E, vol. 65, p. 051505 (10 Pages), 2002.

[175] Y. Huang and M. M. Santore, "Dynamics in atheal layers of associative polymers in the Limit
of strong backbone-surface attractionsghgmuir, vol. 18, pp. 2158-2165, 2002.

[176] F. Gittes and F. C. MacKintosh, "Dynamic she@dulus of a semiflexible polymer network,"
Physical Review E, vol. 58, pp. R1241-R1244, 1998.

[177] B. Schnurret al., "Determining microscopic viscoelasticity in fl&k and semiflexible polymer
networks from thermal fluctuationgdylacromolecules, vol. 30, pp. 7781-7792, 1997.

[178] T. G. Mason and D. A. Weitz, "Optical measuents of frequency-dependent linear viscoelastic
moduli of complex fluids,'Physical Review Letters, vol. 74, pp. 1250-1253, 1995.

[179] M. S. Green and A. V. Tobolsky, "A new appbao the theory of relaxing polymeric media,"
Chem. Phys. , vol. 14, p. 1724109, 1946.

[180] T. Annableet al., "The rheology of solutions of associating polymé&omparison of
experimental behavior with transient network thebdyRheol., vol. 37, pp. 695-727, 1993.

[181] Q. T.Phametal., "Polymeric and colloidal modes of relaxationatelx dispersions containing
associative triblock copolymersJ. Rheol., vol. 43, pp. 1599-1616, 1999.

[182] J. F. Joanny, "Acoustic shear waves in cdlbcrystals,'Journal of Colloid and Interface
Science, vol. 71, pp. 622-624, 1979.

[183] D. Mizunq et al., "High-resolution probing of cellular force tranission," Physical Review
Letters, vol. 102, p. 168102 (4 pages), 2009.

[184] A.J.Levine and T. C. Lubensky, "One- anaiparticle microrheology,Physical Review Letters,
vol. 85, pp. 1774-1777, 2000.

[185] J. C. Crockeret al., "Two-point microrheology of inhomogeneous softtenels,"Physical
Review Letters, vol. 85, pp. 888-891, 2000.

[186] A. . Bishop et al., "Optical microrheology using rotating laser-treggarticles,Physical
Review Letters, vol. 92, p. 198104 (4 pages), 2004.

[187] B. Fabryetal., "Scaling the microrheology of living cellsPhysical Review Letters, vol. 87, p.
148102 (4 pages), 2001.

[188] A. Hoffmannet al., "Optical tweezers for confocal microscopgyplied Physics B Lasers and

Optics, vol. 71, pp. 747-753, 2000.
99



[189]

[190]

[191]

[192]

[193]

[194]

[195]

[196]

[197]

[198]

[199]

[200]

[201]

[202]

[203]

[204]

[205]

D. Choquetet al., "Extracellular matrix rigidity causes strengthmgniof integrin—cytoskeleton
linkages,"Cell, vol. 88, pp. 39-48, 1997.

V. M. Laurentet al., "Assessment of mechanical properties of adhdireng cells by bead
micromanipulation: comparison of magnetic twistaygometry vs optical tweezersJburnal of
Biomechanical Engineering, vol. 204, pp. 408-421, 2002.

X. Trepafet al., "Viscoelasticity of human alveolar epitheliallsedubjected to stretchAmJ
Physiol Lung Cell Mol Physiol, vol. 287, pp. L1025-L1034, 2004.

G. H. Koenderinket al., "An active biopolymer network controlled by maldgr motors,"PNAS,
vol. 106, pp. 15192-15197, 20009.

M. S. e. Silvaet al., "Active multistage coarsening of actin networkiein by myosin motors,"
PNAS, vol. 108, pp. 9408-9413, 2011.

K. Johnet al., "Nonlinear elasticity of cross-linked network®Hys Rev E, vol. 87, p. 042721,
2013.

A.-C. Reymanpet al., "Actin network architecture can determine myasiotor activity,"Science,
vol. 336, pp. 1310-1314, 2012.

B. Stuhrmanpet al., "Nonequilibrium fluctuations of a remodeling iitre cytoskeleton,Phys
Rev E, vol. 86, , p. 020901(R) [5 pages] 2012.

A.W. C. Layet al., "Microrheology, stress fluctuations, and actiehavior of living cells,"
Physical Review Letters, vol. 91, p. 198101 (4 pages), 2003.

F. C. MacKintosh and A. J. Levine, "Nonedailum mechanics and dynamics of motor-activated
gels,"Phys Rev Lett, vol. 100, p. 018104, 2008.

C. P. Brangwynnet al., "Nonequilibrium microtubule fluctuations in a medatytoskeleton,"
Phys. Rev. Lett., vol. 100, p. 118104, 2008.

P. Kollmannsbergeet al., "Nonlinear viscoelasticity of adherent cells @trolled by
cytoskeletal tensionSoft Matter, vol. 7, pp. 3127-3132, 2011.

N. Y. Yaq et al., "Stress-enhanced gelation: A dynamic nonlineardftglasticity,"Physical
Review Letters, vol. 110, p. 018103, 2013.

L. Brunq et al., "Mechanical properties of organelles driven bgmiubule-dependent molecular
motors in living cells,'Plos One, vol. 6, p. €18332, 2011.

M.-T. Wei and H. D. Ou-Yang, "Thermal and ribvermal intracellular mechanical fluctuations of
living cells," in SPIE Optics Photonics, San Diego, USA, 2010, p. 77621L.

M.-T. Weij et al., "Intracellular microrheology in the presence ofasin-generated forces in
living cells," Submitted, 2014.

C. S. Chepet al., "Cell shape provides global control of focal aglba assembly,Biochemical

and Biophysical Research Communications, vol. 307, pp. 355-361, 2003.
100



[206]

[207]

[208]

[209]
[210]

[211]

[212]

[213]

[214]

[215]

[216]

[217]

[218]

[219]

[220]

[221]

C. Grashoffet al., "Measuring mechanical tension across vinculireaeds regulation of focal
adhesion dynamicsNature, vol. 466, pp. 263-266, 2010.

C. S. Cheret al., "Mechanotransduction at cell-matrix and cell-aalhtacts,’Annual Review of
Biomedical Engineering, vol. 6, pp. 275-302, 2004.

M. L. Garde] et al., "Elastic behavior of cross-linked and bundledrawetworks,"Science, vol.

34, pp. 1301-1305, 2004.

J. F. Marko and E. D. Siggia, "Stretching DNMacromolecules, vol. 28, pp. 8759-8770, 1995.
C. Bustamantest al., "The nonequilibrium thermodynamics of small sys¢¢' Physics Today vol.
58, pp. 43-48 2005.

G. Totsukawget al., "Distinct roles of ROCK (Rho-kinase) and MLCK gpatial regulation of
MLC phosphorylation for assembly of stress fibard éocal adhesions in 3T3 fibroblast3,Cell
Bial., vol. 150, pp. 797-806, 2000.

K. Katoh et al., "Stress fiber organization regulated by MLCK &fb-kinase in cultured human
fibroblasts,"American Journal of Physiology-Cell Physiology, vol. 280, pp. C1669-C1679, 2001.
E. Kniazeva and A. J. Putnam, "Endothelidl itaction and ECM density influence both capilar
morphogenesis and maintenance in 3-Avykrican Journal of Physiology-Cell Physiology, vol.
297, pp. C179-C187, 2009.

R. Rosenthakt al., "Effects of ML-7 and Y-27632 on carbachol- andietielin-1-induced
contraction of bovine trabecular meshwort¢perimental Eye Research, vol. 80, pp. 837-845,
2005.

K. Tanneret al., "Dissecting regional variations in stress fibexamanics in living cells with laser
nanosurgery,Biophysical Journal, vol. 99, pp. 2775-2783, 2010.

B. A. Reynoldset al., "A multipotent EGF-responsive striatal embryopiogenitor cell produces
neurons and astrocytesgdurnal of Neuroscience, vol. 12, pp. 4565-4574, 1992.

S. J. Morrison and J. Kimble, "Asymmetric aynmetric stem-cell divisions in development and
cancer,"Nature, vol. 441, pp. 1068-1074, 2006.

S. C. Noctaret al., "Cortical neurons arise in symmetric and asyminélivision zones and
migrate through specific phaseblature Neuroscience, vol. 7, pp. 136-144, 2004.

M. Gotz and W. B. Huttner, "The cell biolog§ neurogenesis Nature Reviews Molecular Cell
Biology, vol. 6, pp. 777-788, 2005.

N. Fuseet al., "Heterotrimeric G proteins regulate daughter silé asymmetry in Drosophila
neuroblast divisions,Current Biology, vol. 13, pp. 947-954, 2003.

J. Betschinger and J. A. Knoblich, "Dare #odifferent: asymmetric cell division in Drosophila
C-elegans and vertebrate€(irrent Biology, vol. 14, pp. R674-R685, 2004.

101



[222]

[223]

[224]

[225]

[226]

[227]

E. J. Arnsdotfet al., "Mechanically induced osteogenic differentiaticihe role of RhoA,
ROCKII and cytoskeletal dynamics]burnal of Cell Science, vol. 122, pp. 546-553, 2009.

F. Guilak et al., "Control of stem cell fate by physical interactsowith the extracellular matrix,"
Cell Sem Cdll, vol. 5, pp. 17-26, 2009.

I. Levental et al., "Soft biological materials and their impact ol éenction," Soft Matter, vol. 3,
pp. 299-306, 2007.

E. A. Klein et al., "Cell-cycle control by physiological matrix elasty and In vivo tissue
stiffening," Current Biology, vol. 19, pp. 1511-1518, 2009.

A. J. Engleret al., "Substrate compliance alters human mesenchyma sell morphology,"
Molecular Biology of the Cell, vol. 15, p. 1652, 2004.

A. Engler et al., "Substrate compliance versus ligand density lhocegel responses,”

Biophysical Journal, vol. 86, pp. 617-628, 2004.

102



Vita

Ming-Tzo Wei is a Ph.D. student in Bioengineering Program at Lehigh University. He received his
BS degree in physics from National Dong Hwa University in 2004, and MS degree in Biophotonics
from National Yang-Ming University in 2006. His research interest is in biophysics and
biophotonics. His main research topics include colloidal interactions in optical field and electrical

field, electrokinetics, non-equilibrium microrheology, and cell mechanics.

Education

Ph. D, Bioengineering, Lehigh University

GPA= 3.32 out of 4.00

M. Sc., Institute of Biophotonics Engineering, National Yang-Ming University, Taiwan
GPA=4.00 out of 4.00, August 2006

Thesis: The influence of extract of Reishi polysaccharides on macrophage measured by optical

tweezers
B.Sc. the Department of Physics, National Dong Hwa University, Taiwan

GPA= 3.68 out of 4.50, Jane 2004

Fields of specialty

optics, photonics, biophotonics, biophysics, cell mechanics, nonequilibrium rheology, soft matter,
polymers, colloids, cytoskeleton, cell division, stem cells, dielectrophoresis, electrophoresis,
optical microscopy, optical trapping, fluorescence imaging, confocal microscopy, fluorescence
correlation spectroscopy, optical spectroscopy, Raman spectroscopy, atomic force microscopy,

computer software (Labview, Matlab, and COMSOL)

103



Professional Activities

Referee for Optics Express, Journal of Biophotonics and Optics Communications

Member of Biophysical Society, American Physical Society (APS), International Society for Optics

and Photonics (SPIE), and Biomedical Engineering Society (BMES)

Awards

e 2013 Lehigh Valley Section of Society of Plastics Engineers, Excellence in Polymer Science &

Engineering Award

e 2013 Best Poster, International Workshop on Stem Cell Differentiation: The Influence of

Biomaterials and Biomechanics, Shanghai, China

e Student Travel Award for 2013 Graduate Research Seminar/International Polymer Colloids

Group, Shanghai, China

* 2006 Graduate Academic Excellence, Yang-Ming University

» Excellence Award for 2006 Annual Thesis Competition, Yang-Ming University

» Best Master Thesis in 2006, Optical Engineering Society of Republic of China

* 2004 Graduate Academic Excellence, National Dong Hwa University

» 4 outstanding academic achievement awards in 8 semesters, National Dong Hwa University

» Best campus club award while president of the harmonica club, National Dong Hwa University

e 2002 and 2003 Quartet Harmonica Awards, Taiwan

104



Related Publications

Books

1. Ming-Tzo Wei, O. Latinovic, L.A. Hough, Y.Q. Chen, H.D. Ou-Yang and A. Chiou, "Studying
microrheology of soft and living materials using optical trapping,” in Handbook of Photonics for
Biomedical Engineering, D. Kim, A. Ho, and M. Somekh (Eds.), Springer-Verlag, Berlin, 2014,

in press.

Journal papers

1. Y.Q. Chen, C.Y. Kuo, Ming-Tzo Wei , K. Wu, P.T. Su, C.S. Huang and A. Chiou, "Intracellular
viscoelasticity of HelLa cells during cell division studied by video particle-tracking
microrheology," J. Biomed. Opt. (2014) 19, 011008.

2. J. Wang, Ming-Tzo Wei , J. A. Cohen and H.D. Ou-Yang, "Mapping AC electroosmotic flow at
the dielectrophoresis crossover frequency of a colloidal probe," Electrophoresis (2013) 34,
1915-1921.

3. H. Park, Ming-Tzo Wei and H.D. Ou-Yang, "Dielectrophoresis force spectroscopy for colloidal
clusters," Electrophoresis (2012) 33, 2491-2497.

4. Y.Q. Chen, P.L. Chou, C.Y. Cheng, C.C. Chiang, Ming-Tzo Wei, C.T. Chuang, Y.L.S. Chen
and A. Chiou, "Microrheology of human synovial fluid of arthritis patients studied by diffusing
wave spectroscopy,” J. Biophotonics (2012) 5, 777-784.

5. C.C. Chiang, Ming-Tzo Wei, Y.Q. Chen, P.W. Yen, Y.C. Huang, J.Y. Chen, O. Lavastre, H.
Guillaume, D. Guillaume and A. Chiou, “Optical tweezers based active microrheology of
sodium polystyrene sulfonate (NaPSS),” Opt. Express (2011) 19, 8847-8854.

6. I.H. Jaafar, C.E. LeBlon, Ming-Tzo Wei, H.D. Ou-Yang, J.P. Coulter and S.S. Jedlicka,
“Improving fluorescence imaging of biological cells on biomedical polymers,” Acta
Biomaterialia (2011) 7, 1588-1598.

105



7.

10.

11.

12.

H.D. Ou-Yang and Ming-Tzo Wei, "Complex fluids: probing mechanical properties of
biological systems with optical tweezers," Annu. Rev. Phys. Chem. (2010) 61, 421-440. (Cited
>15 times)

S. Rancourt-Grenier, Ming-Tzo Wei , J.J. Bai, A. Chiou, P.P. Bareil, P.L. Duval and Y. Sheng,
“Dynamic deformation of red blood cell in dual-trap optical tweezers,” Opt. Express (2010) 18,
10462-10472. (Cited >15 times)

H.C. Yalcin, K.M. Hallow, J. Wang, Ming-Tzo Wei, H.D. Ou-Yang and S.N. Ghadiali,
“Influence of cytoskeletal structure and mechanics on epithelial cell injury during cyclic airway
reopening,” Am. J. Physiol. Lung Cell Mol. Physiol. (2009) 297, L881-L891.

C.H. Lien, Ming-Tzo Wei, C.D. Lee, T.Y. Tseng, C. Wang, T.F. Wang, H.D. Ou-Yang, C.H. Lin
and A. Chiou, “The RecA-dsDNA dynamics interactions monitored by the mechanical
properties of a dsDNA with oscillatory optical tweezers,” Opt. Express (2009) 17,
20376—-20385.

Ming-Tzo Wei, J. Junio and H.D. Ou-Yang, “Direct measurements of the frequency
dependent dielectrophoresis force,” Biomicrofluidics (2009) 3, 012003. (Cited >20 times)
Ming-Tzo Wei, A. Lengel, H.C. Yalcin, J. Wang, M. Hallow, S. N. Ghadiali, A. Chiou and H.D.
Ou-Yang, “A comparative study of living cell micromechanical properties by oscillatory optical

tweezers,” Opt. Express (2008) 16, 8694-8603. (Cited >40 times)

Conference proceedings

1.

Ming-Tzo Wei, J. Ng, C.T. Chan, A. Chiou and H.D. Ou-Yang, “Transverse force profiles of
individual dielectric particles in an optical trap,” SPIE Optics Photonics, San Diego, USA, 2012.
(SPIE Proc. 8458).

Y.Q. Chen, C.Y. Cheng, C.C. Chiang, Ming-Tzo Wei, Y.C. Huang, O. Lavastre, H. Guillaume,
D. Guillaume and A. Chiou, “Microrheology of sodium polystyrene sulfonate (NaPSS)
solutions with different polymer concentrations and molecular weights studied by diffusing

wave spectroscopy,” SPIE Photonics Asia, Beijing, China, 2010. (SPIE Proc. 7848).

106



3. Ming-Tzo Wei and H.D. Ou-Yang, "Thermal and non-thermal intracellular mechanical
fluctuations of living cells," SPIE Optics Photonics, San Diego, USA, 2010. (SPIE Proc. 7762).

4. S. Rancourt-Grenier, Ming-Tzo Wei, J.J. Bai, A. Chiou, P. Bareil, P.L. Duval and Y. Sheng,
"Dynamic deformation of a soft particle in dual-trap optical tweezers," SPIE Optics Photonics,
San Diego, USA, 2010. (SPIE Proc. 7762, 2010).

5. Ming-Tzo Wei, J. Ng, C.T. Chan and H.D. Ou-Yang, “Measurement of optical binding force
between two colloidal particles,” SPIE Optics Photonics, San Diego, USA, 2009. (SPIE Proc.
7400)

6. P.W. Yen, P. T. Su, L.J. Hung, Ming-Tzo Wei, W.J. Syu and A. Chiou, “The interaction of
Escherichia coli with its surrounding three dimensional substrate measured by oscillatory

optical tweezers,” SPIE Optics Photonics, San Diego, USA, 2009. (SPIE Proc. 7400)

In preparation

1. Ming-Tzo Wei, J. Ng, C.T. Chan and H.D. Ou-Yang, "Multiple-scattering optical binding force
between two colloidal particles.” (in preparation)

2. Ming-Tzo Wei, W. Nie, C.T. Curley, S.S. Jedlicka and H.D. Ou-Yang, "Intracellular
microrheology in the presence of myosin-generated forces." (in preparation)

3. Ming-Tzo Wei, M. Liao, K. Reddy and H.D. Ou-Yang, " Low frequency electrophoresis of an
optically trapped colloidal particle.”" (in preparation)

4. J. Wang, Ming-Tzo Wei and H.D. Ou-Yang, "Low-frequency dielectrophoretic response of a
single particle in agueous suspensions.” (in preparation).

5. W. Nie, Ming-Tzo Wei, H.D. Ou-Yang, S. Jedlicka and D. Vavylonis, " Dynamic of myosin Il
organization into contractile networks and fibers at the medial cell cortex." (Submitted to
Cytoskeleton)

6. Y.Q. Chen, P.T. Su, Y.H. Chen , Ming-Tzo Wei, C.H. Huang, K. Osterday, J.C. Alamo, W.J.
Syu and A. Chiou, "The effect of Enterohemorrhagic E. coli infection on the cell mechanics of

host cells." (Submitted to PlosOne)

107



Conference talks and posters

1. Ming-Tzo Wei and H.D. Ou-Yang, "Nonlinear intracellular elasticity controlled by

myosin-generated fluctuating stress," APS March Meeting, Denver, CO, USA, 2014.

2. W. Nie, Ming-Tzo Wei, H.D. Ou-Yang, S. Jedlicka and D. Vavylonis, "Dynamics of myosin Il
organization into cortical contractile networks and fibers," APS March Meeting, Denver, CO,

USA, 2014.

3. Ming-Tzo Wei and H.D. Ou-Yang, “Microrheology of a non-equilibrium system produced by
molecular motor-generated forces in living cells,” SPIE Optics Photonics, San Diego, CA, USA,

2013.

4. Ming-Tzo Wei and H.D. Ou-Yang, “The influence of myosin-generated force to the

intracellular microrheology in living cells,” APS March Meeting, Baltimore, MD, USA, 2013.

5. K. Reddy, Ming-Tzo Wei, J.A. Cohen and H.D. Ou-Yang, “Drag coefficient of an

electrophoretic colloidal particle,” APS March Meeting, Baltimore, MD, USA, 2013.

6. Ming-Tzo Wei and H.D. Ou-Yang “Intracellular microrheology in the presence of
myosin-generated forces in living cells,” Biophysical Society Annual Meeting, Philadelphia, PA,

2013. (Poster)

7. W. Nie, Ming-Tzo Wei, H.D. Ou-Yang, S. Jedlicka and D. Vavylonis, “Dynamics of
non-muscle myosin Il organization into stress fibers and contractile networks,” Biophysical

Society Annual Meeting, Philadelphia, PA, 2013. (Poster)

8. J.A. Cohen, Ming-Tzo Wei and H.D. Ou-Yang, “Too much charge weakens electrostatic
interactions between charged liposomes in low ionic-strength solutions,” Biophysical Society

Annual Meeting, Philadelphia, PA, 2013. (Poster)

108



10.

11.

12.

13.

14.

15.

16.

17.

Ming-Tzo Wei, S. Jedlicka, D. Vavylonis and H.D. Ou-Yang, “Microrheology of a
non-equilibrium system produced by molecular motor-generated forces in living cells,” BMES

2012 Annual Meeting, Atlanta, GA, 2012.

Ming-Tzo Wei and H. D. Ou-Yang, “Non-equilibrium intracellular microrheology in living cells,”

SPIE Optics Photonics, San Diego, CA, USA, 2012.

J.A. Cohen, Ming-Tzo Wei and H.D. Ou-Yang, “Shear modulus and viscosity of deionized
suspensions of charged liposomes,” Biophysical Society Annual Meeting, San Diego, CA,

2012. (Poster)

W. Nie, Ming-Tzo Wei , |. Biaggio, H.D. Ou-Yang, S. Jedlicka and D. Vavylonis, “Stress fiber
organization and dynamics in cells adhered to substrates of varying stiffness,” Biophysical

Society Annual Meeting, San Diego, CA, 2012. (Poster)

C. T. Curley, K. Fanale, Ming-Tzo Wei, D. Ou-Yang, D. Vawylonis and S. S. Jedlicka,
“Characterizing the effect of substrate stiffness on neural stem cell differentiation,” Institute of

Biological Engineering 17th Annual Conference, Indianapolis, IN, USA, 2012. (Poster)

Ming-Tzo Wei, J. Ng, C.T. Chan and H.D. Ou-Yang, “Lateral optical binding forces between

two colloidal Mie particles,” APS March Meeting, Boston, MA, USA, 2012.

Ming-Tzo Wei, D. Vavylonis and H.D. Ou-Yang, “Extracellular mechanical perturbations on
cytoskeletal dynamics of mitotic HeLa cells,” BMES 2011 Annual Meeting, Hartford, CT, USA,

2011. (Poster)

Ming-Tzo Wei, J. Ng, C.T. Chan and H.D. Ou-Yang, “Experimental and theoretical study of
optical binding forces between two colloidal particles,” SPIE Optics Photonics, San Diego, CA,

USA, 2011.

Ming-Tzo Wei and H.D. Ou-Yang, “Non-equilibrium microrheology of living cells,” APS March

Meeting, Dallas, TX, USA, 2011.

109



18.

19.

20.

21.

22.

23.

24.

25.

26.

Ming-Tzo Wei, D. Vavylonis and H.D. Ou-Yang, “Myosin cortical assembly and spindle
oscillations during HelLa cell division,” Biophysical Society Annual Meeting, Baltimore, MD,

USA, 2011. (Poster)

J. Wang, Ming-Tzo Wei H.D. Ou-yang, “Mapping the induced-charge electro-osmosis (ACEQO)

by optical tweezers DEP force spectroscopy,” APCE 2010, Hong Kong, 2010.

Y.Q. Chen, C.Y. Cheng, C.C. Chiang, Ming-Tzo Wei, Y.C. Huang, O. Lavastre, H. Guillaume,
D. Guillaume and A. Chiou, “Microrheology of sodium polystyrene sulfonate (NaPSS)
solutions with different polymer concentrations and molecular weights studied by diffusing

wave spectroscopy,” SPIE Photonics Asia, Beijing, China, 2010.

C.C. Chiang, Y.Q. Chen, P.W. Yen, Ming-Tzo Wei, Y.C. Huang, J.Y. Chen, O. Lavastre, H.
Guillaume, D. Guillaume and A. Chiou, “Optical tweezers based active microrheology of

polysodium styrene sulfonate (NaPSS),” Optics Within Life Sciences, Quebec, Canada, 2010.

S.H. Wu, Ming-Tzo Wei, A. Chiou, P.K. Wei and X. Cheng, “Surface plasmon resonance for
dynamic analysis of cell secreting behavior,” BMES 2010 Annual Meeting, Austin, TX, USA,

2010.

Ming-Tzo Wei and H.D. Ou-Yang, "Thermal and non-thermal intracellular mechanical

fluctuations of living cells," SPIE Optics Photonics, San Diego, CA, USA, 2010.

S. Rancourt-Grenier, Ming-Tzo Wei, J.J. Bai, A. Chiou, P. Bareil, P.L. Duval and Y. Sheng,
"Dynamic deformation of a soft particle in dual-trap optical tweezers," SPIE Optics Photonics,

San Diego, CA, USA, 2010.

Ming-Tzo Wei and H.D. Ou-Yang, “Intracellular mechanical properties of living cells,” APS

March Meeting, Portland, OR, USA, 2010.

H. Park, Ming-Tzo Wei and H.D. Ou-Yang, and D. Pine, “Dielectrophoresis force of PMMA

colloidal clusters,” APS March Meeting, Portland, OR, USA, 2010.

110



27.

28.

29.

30.

31.

32.

33.

34.

P.W. Yen, P.T. Su, L.J. Hung, Ming-Tzo Wei, W.J. Syu and A. Chiou, “The interaction of
Escherichia coli with its surrounding three dimensional substrate measured by oscillatory

optical tweezers,” Optics and Photonics Taiwan, Taiwan, 2009.

C.H. Ho, Y.T. Wu, Ming-Tzo Wei and A. Chiou, “The effect of oxidative stress on human
erythrocytes deformability studied by jumping optical tweezers,” Optics and Photonics Taiwan,

Taiwan, 2009.

Ming-Tzo Wei, J. Ng, C.T. Chan and H.D. Ou-Yang, “Measurement of optical binding force

between two colloidal particles,” SPIE Optics Photonics, San Diego, CA, USA, 2009.

P.W. Yen, P.T. Su, L.J. Hung, Ming-Tzo Wei, W.J. Syu, and A. Chiou, “The interaction of
Escherichia coli with its surrounding three dimensional substrate measured by oscillatory

optical tweezers,” SPIE Optics Photonics, San Diego, CA, USA, 2009.

Ming-Tzo Wei and H.D. Ou-Yang, “Mechanical anisotropy of viscoelasticity in biological cells,”

APS March Meeting, Pittsburgh, PA, USA, 2009.

J. Wang, Ming-Tzo Wei, J. Junio and H.D. Ou-Yang, “DEP force spectroscopy,” APS March

Meeting, Pittsburgh, PA, USA, 2009.

C.Y. Lin, H.Y. Lin, Ming-Tzo Wei and H.D. Ou-Yang, “Optical trapping of colloidal nanoparticles

by a weakly focused laser beam,” APS March Meeting, Pittsburgh, PA, USA, 2009.

H.D. Ou-Yang and Ming-Tzo Wei, “Optical binding force acting on two optically trapped

particles,” APS March Meeting, Pittsburgh, PA, USA, 2009.

111



