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Mirianas Chachisvilis
San Diego, CA E-MAIL: mirianas@alumni.caltech.edu

Education

1997-2000  PostDoc (Chemical Physics), California Institute of Technology, Pasadena, CA.

1996 Ph.D. (Chemical Dynamics), Lund University, Lund, Sweden.
1988 M.S. (Physics), Vilnius University, Vilnius, Lithuania.
Work Experience

2014 — present VeriSkin, Inc., Co-founder, CEO and CTO
Invented and developed a novel technology and machine learning algorithms for a
rapid and non-invasive diagnostics of skin cancer based on force-induced
hemodynamics.

2012 -2018  Solvexa, LLC, Founder, CEO and CTO
Development of new technologies for chiral separations.

2004 —2014  Chief Scientific Officer (acting), Dynamic Connections LLC
Proof of principle evaluation of new technologies: (1) New chiral separation
technology, quantum chemical and molecular dynamics simulations of molecular
dynamics in time-dependent electric fields; (2) Molecular ratchets,steistatistical
thermodynamics - thermal energy extraction; (3) Advanced electrophoretic
separation technologies; (4) Managed activities for NIH Phase I/Il SBIR grant
aimed to investigate and develop a novel chiral separation technology.

2004 —2013  Assistant Professor, March 2007 - Associate Professor, La Jolla Bioengineering
Institute, La Jolla, CA. Research work on the molecular mechanisms of mechano-
chemical signal transduction in cells. Time-resolved fluorescence spectroscopy and
imaging of GPCR, and G protein conformational dynamics in cells and lipid
bilayers using FRET. Time resolved FRET studies of the dynamics of bradykinin
receptor, PTH receptor, PECAM, eNOS and secondary intracellular messengers
(Ca?*, cAMP) in response to fluid shear stress stimulation. Fluorescence correlation
spectroscopy and time-resolved fluorescence studies of lipid diffusion (membrane
fluidity), membrane polarity (hydration) and membrane dipole potential in cell
membranes and artificial lipid bilayers (liposomes and supported lipid bilayers)
under mechanical stress. Effects of polyunsaturated fatty acids on GPCR
conformational dynamics and function. The work also involved building up a new
laboratory for femtosecond time-resolved fluorescence spectroscopy and imaging of
live cells at LJBI and setting up a computational core for molecular dynamics
simulations.

June 2001 —  Senior Staff Scientist, Genoptix, Inc. (a Novartis Company ), San Diego, CA

May 2004 Research work in the areas of biophotonics, optical tweezers, radiation_pressure
forces and elastic light scattering on single cells, flow cytometry, optical force
based, label-free cell discrimination and sorting, particle dynamics in optical fields



2000 -2001

and in microfluidic channels as applied to single cell analysis (for cancer
diagnostics). The work involved building complicated optical imaging systems for
studying interaction between laser beams and live cells as well as theoretical
analysis.

Research Assistant Professor, Department of Chemical Physics, Lund
University, Sweden. Fundamental non-equilibrium chemical dynamics in complex
systems. Applications of femtosecond- and single molecule spectroscopies to study
energy conversion processes in artificial photosynthetic systems inside protein nano-
cavities.

1997 — 2000 Postdoctoral Scholar, California Institute of Technology. Ultrafast chemical

1994 — 1996
1993 - 1994
1988 — 1992
1986 — 1988

reaction dynamics in the gas and condensed phase. Advisor: A. H. Zewail, 1999
Nobel Laureate in Chemistry. Applications of femtosecond fluorescence
up-conversion and transient absorption techniques to study double proton transfer in
solution, and isomerization, dissociation-recombination and electron transfer
reactions inside nanocavities. Experimental and theoretical studies of elementary
chemical reactions and the role of microscopic friction using femtosecond LIF
spectroscopy and ultrahigh pressure techniques. Studies of deactivation of the
excited states via conical intersections and valence isomerization processes of
azabenzenes in condensed phase using femtosecond transient absorption and ab
initio methods. The work also involved setting up a new lab for fluorescence
up-conversion and transient absorption spectrometers.

Graduate Research Assistant, Department of Chemical Physics, Chemistry
Center, Lund University, Lund, Sweden.

Graduate Research Assistant, Department of Physical Chemistry, Umea
University, Sweden. Transfer of the research group to Lund in 1994. Excitation
energy dynamics in photosynthetic and model systems. Experimental and theoretical
studies of excitation energy transfer, vibrational and electronic coherence and
relaxation processes in photosynthetic antennae of purple bacteria using femtosecond
spectroscopy in combination with exciton theory and density matrix methods. First
time observation of vibrational coherence and estimation of exciton coherence length
in LHI and LH2 light harvesting complexes. Studies of isomerization and excited
state deactivation of porphyrin dimers in solution and exciton-exciton annihilation in
phthalocyanine colloids and films. Application of quantum chemical calculations for
data analysis. The work also involved setting up and using three different
femtosecond transient absorption spectrometers, including development of advanced
data acquisition software (currently used by at least four research groups).

Research Assistant, Institute of Physics, Laboratory for molecular processes,
Lithuanian Academy of Sciences, Vilnius, Lithuania. Nonlinear picosecond
spectroscopy: Experimental studies of nonlinear resonances and exciton dynamics in
molecular crystals using four-wave mixing, CARS, transient absorption and transient
gratings techniques.

Research Assistant, Physics Department, Vilnius University, Lithuania.
Undergraduate research work in applied theoretical physics. Applications of singular
integral equations to boundary problems in  electrodynamics: developments of
methods and computer programs.



Graduate and Postdoctoral Advisors

Graduate Advisor: Prof. Villy Sundstréom, Lund University, Sweden.
Postdoctoral Advisor: 1999 Nobel Laureate Prof. Ahmed H. Zewail, California Institute of
Technology, Pasadena, CA.

Awards and Honors

1996 Prize for the best Ph.D. thesis in chemistry in Sweden awarded jointly by The
Swedish Chemical Society (Kemistsamfundet) and The Swedish Association of
Scientists (Sveriges Naturvetareforbund).

1996 Post Doctoral Fellowship awarded by The Swedish Foundation for International
Cooperation in Research and Higher Education (STINT).

1999 Wilhelm Faxes prize awarded by Lund University.

Research Funding Awards

1 R44CA203038-04 (PI: Chachisvilis, M.) 7/14/2022 — active
NIH/NCI: Pivotal Clinical Study of the TruScore Device for Non-Invasive Skin Cancer
Diagnostics.

Total (direct + indirect): $2,999,584.00

The main goal of this project is to design and conduct FDA pivotal clinical trial of skin cancer
diagnostic device.

1 R44CA250768-01 (PI: Chachisvilis, M.) 3/15/2020 — 2/28/2023
NIH/NCI: Clinical performance of hemodynamics-based non-invasive device for skin cancer
testing.

Total (direct + indirect): $1,998,435.00
The main goal of this project is to develop a non-invasive skin cancer diagnostic device.

1 R44CA203038-01A1 (PI: Chachisvilis, M.) 5/1/2016 — 12/31/2019
NIH/NCI: Hemodynamic Noninvasive Skin Cancer Diagnostics.

Total (direct + indirect): $1,898,779.00
The main goal of this project is to develop a non-invasive skin cancer diagnostic device.
1R43GM119431-01 (PI: Chachisvilis, M; Kodis, G.) 9/16/2016-active
NIH/NIGMS: Chiral separation and analysis by molecular propeller effect

Total (direct + indirect): $296,418
The goal of this project is to test a new method for chiral analysis and separation.

1 R01 HL.86943-05 (PI - Chachisvilis) 4/04/2007 —3/31/2013
NIH: Mechanosensitivity of Cell Membranes: Role of Lipid-Protein Interactions

Total (direct + indirect): $2,130,750.00

The central hypothesis is that the plasma membrane of endothelial cell acts as a mechanosensitive
element; i.e. changes in the physical properties of the membrane under mechanical stress can
regulate activity of membrane proteins coupled with intracellular signaling pathways.
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R01 HL086943-05S1 (PI - Chachisvilis) 09/01/2010 - 03/31/2013
NIH: Mechanosensitivity of Cell Membranes: Role of Lipid-Protein Interactions

Total (direct + indirect): $313,992
This is a Postdoctoral Research Supplement to Promote Diversity in Health-Related Research for
Dr. Jose Candelario who is a postdoctoral fellow in PI’s group.

RO1HL086943-03S1 ARRA (PI - Chachisvilis) 7/15/2009 — 6/30/2012
NIH: Mechanosensitivity of Cell Membranes: Role of Lipid-Protein Interactions

Total (direct + indirect): $382,064
This is a ARRA supplement to add computational modeling capability to RO1 HL86943.
S5R44GM103405 (PI— Osman Kibar, acting PI - Chachisvilis) 1/1/2012 - 12/31/2014
NIH: Hydrodynamic chirality: a novel method for chiral separation and analysis.

Total: $1,260,702.00

The primary objective of this project was to demonstrate feasibility and develop a novel chiral
separation technology. Acting PI was fully responsible for project management.

MCB 0721396 (PI - Chachisvilis) 9/01/2007 —2/28/2010
NSF: The Role of Dipole Potential in Mechanosensing
Total: $200,000.00

The primary objective of this project focuses on understanding the role of dipole potential of the
lipid bilayer membrane in mediating mechanochemical signal transduction in live cells.

TG-MCB100143 (PI - Chachisvilis) 2010 — 2012 (extendable)
1,500,000 SU on TACC Sun Constellation Cluster (Ranger)
500,000 SU on NCSA Linux Cluster (Abe/Queen Bee/Steele)
NSF Teragrid/XSEDE Resource Title: Mechanosensitivity of Lipid Bilayer Membranes.
This award provides access to computational resources for molecular dynamics simulations.

Dnr 96/219 (PI - Chachisvilis) 1997 — 2000
The Swedish Foundation for International Cooperation in Research and Higher Education
(STINT): Femtosecond reaction dynamics in the phase transition region.

Postdoctoral fellowship.

K 620-288/2000, K 5104-2698/1999 (PI - Chachisvilis) 3/6/2000 -9/21/2001
Swedish Natural Science Research Council: Fundamental Nonequilibrium Chemical Processes in
Complex Systems.

Total: $120,000.00
Research and equipment grant.

Professional Associations

1998 - present American Chemical Society.
2006 Biophysical Society.

Teaching Experience
1997 Series of lectures for junior graduate students on various methods and

techniques of time resolved femtosecond spectroscopy at Lund University.
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2000 Graduate course on Photochemistry and Spectroscopy at Lund University.

2001 Graduate Course on applications of lasers to spectroscopy within Lund Laser
Center.
2003-2004 Lectures on light scattering in biology for bioengineering class at UCSD

Master Thesis Co-Advisor:
(1) Dakota Watson, La Jolla Bioengineering Institute, La Jolla, CA;
(2) Valeria Liverini, Dept. of Physics, Swiss Federal Institute of Technology, Ziirich, Switzerland;

Doctoral Thesis Co-Advisor:
(1) Bing Shao, ECE Department, University of California, San Diego, CA

Postdoctoral-Scholar Sponsor

(1) Dr. Lee Wey Yang, Harward University.

(2) Dr. Dora Toledo Warshaviak, Schrodinger Inc.

(3) Dr. Jose Candelario, La Jolla Bioengineering Institute.
(4) Dr. Srinivas Alla, UT MD Anderson Cancer Center.

Academic Internship Advisor for undergraduate students:

Sarah Widner, Kalli C. Catcott, Leah Clemmer, Michael Muellner, Hesam Tavakoli, Nicole
Baumgartner, Francisca Ryani, Saurabh Rane, Nicholas Johnsen, Yujia Wang, Ananya Rai,
Wenzhou Lyu, Domas Burachas, Ze Sun, Hojin Chang.

Patents

1. Methods and apparatus for sorting cells using an optical switch in a microfluidic channel
network, United States 7,745,221, Issued, 2010.

2. Separation and manipulation of a chiral object, United States 7,935,906, Issued, 2011.

3. Methods and apparatus for sorting cells using an optical switch in a microfluidic channel
network, United States 8,426,209, Issued, 2013.

4. Separation and manipulation of a chiral object, United States US 8,698,031, Issued 2014.

5. Methods and apparatus for optophoretic diagnosis of cells and particles, United States
20040067167, Filed in April, 2002.

6. Enhancing phoretic separation, United States 20090188800, Filed in January, 2009.

7. Moving a small object in a direction, United States 20090239281, Filed in March, 2009.

8. Enzymatic or organic catalytic chemical reactions, United States 20100120087, Filed in
January, 2010.

9. Asymmetric systems, United States 20100190198, Filed in August, 2009.

10. Renewable energy extraction, United States 20120006027, Filed in July, 2011.

11. Cutaneous blood flow monitoring device, United States 62162597, Filed in May, 2015.

12. Chiral separation and analysis by molecular propeller effect, United States, Filed in June 2015.

13. Skin perfusion monitoring device, Australia AU2014360173B2, Issued, 2019.

14. Skin perfusion monitoring device, United States 11,089,969, Issued, 2021.

15. Skin perfusion monitoring device, EU, EP3076859, Issued, October 2024.

16. Skin perfusion monitoring device, Canada 2,965,866, Allowed, October 2024.



List of Publications

52 original peer-reviewed research papers. Multiple papers cited over 200 times.
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Jonathon B. Clemens, Osman Kibar and Mirianas Chachisvilis, A molecular propeller effect
for chiral separation and analysis, Nature Commun. 6:7868 (2015) doi: 10.1038/ncomms8868.

Chachisvilis M. Chiral Analysis, 2 ed. Polavarapu PL, editor. USA: Elsevier; 2018. Chapter 19,
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Conformationally constrained macrocyclic diporphyrin-fullerene artificial photosynthetic
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Intermittent Hypoxia in Bone Cells: A Redox Pathway? Am. J. Physiol. Heart Circ. Physiol.
299 (2010), H225-H235.

Y.-L. Zhang, J.A. Frangos and M. Chachisvilis, Mechanotransduction by membrane mediated
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M. Mofrad and R. Kamm, Cambridge University Press, 2009, 89-119.
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Stress in Endothelial Cells, Proc. Natl. Acad. Sci. USA, 103 (2006) 15463-15468.
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R.A. Flynn, B. Shao, M. Chachisvilis, M. Ozkan, S.C. Esener, Counter-propagating optical
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Bioelectronics 21 (2006) 1029-1036.
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