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Matin, A., and J.C. Gottschal. 1976. Influence of dilution rate on NAD(P) and NAD(P)H
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Matin, A., and H. Veldkamp. 1978. Physiological basis of the selective advantage of a
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Spirillum sp. in a carbon-limited environment: accumulation of poly-R-hydroxybutyric acid
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physiological basis of ApH maintenance in Thiobacillus acidophilus. Journal of
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Berg, J.D., A. Matin, and P.V. Roberts. 1982. Effect of antecedent growth conditions
on sensitivity of Escherichia coli to chlorine dioxide. Applied & Environmental Microbiology,
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Matin, A., and M.K. Matin. 1982. The protonmotive force and the ApH in spheroplasts
of an acidophilic bacterium (Thiobacillus acidophilus). Journal of General Microbiology,
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Zychlinsky, E., and A. Matin. 1983. Effect of starvation on cytoplasmic pH, proton
motive force, and viability of an acidophilic bacterium, Thiobacillus acidophilus. Journal of
Bacteriology, 153:371-374.

Zychlinsky, E., and A. Matin. 1983. Cytoplasmic pH homeostasis in an acidophilic
bacterium, Thiobacillus acidophilus. Journal of Bacteriology, 156:1352-1355.
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Abou-Shleib, H., J.D. Berg, and A. Matin. 1983. Effect of antecedent growth conditions
on sensitivity of Escherichia coli to phenylphenol. FEMS Microbiology Letters, 19:183-186.

Reeve, C.A., A. Bockman, and A. Matin. 1984. Role of protein degradation in the
survival of carbon-starved Escherichia coli and Salmonella typhimurium. Journal of
Bacteriology, 157:758-763.

Reeve, C.A., P.S. Amy, and A. Matin. 1984. Role of protein synthesis in the survival of
carbon-starved Escherichia coli K-12. Journal of Bacteriology, 160:1041-1046.

Inloes, D., A. Matin, A.S. Michaels, and C.R. Robertson. 1985. Ethanol production by
nitrogen-deficient yeast cells immobilized in a hollow-fiber membrane bioreactor. Applied
Microbiology and Biotechnology, 23:85-91.
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grown Yersinia enterocolitica and Klebsiella pneumoniae to chlorine dioxide. Applied &
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Berg, J.D., J.C. Hoff, P.V. Roberts, and A. Matin. 1985. Growth of Legionella
pneumophila in continuous culture. Applied & Environmental Microbiology, 49:1534-1537.

Bockman A., C.A. Reeve, and A. Matin. 1986. Stabilization of glucose starved
Escherichia coli K-12 and Salmonella typhimurium LT2 by peptidase deficient mutants.
Journal of General Microbiology, 132:231-235.

Goulbourne, Jr., E., M. Matin, E. Zychlinsky, and A. Matin. 1986. Mechanism of ApH
maintenance in active and inactive cells of an obligately acidophilic bacterium. Journal of
Bacteriology, 166:59-65.

Groat, G. and A. Matin. 1986. Synthesis of unique proteins at the onset of carbon
starvation in Escherichia coli. Journal of Industrial Microbiology, 1:69-73.

Groat, R.G., J. Schultz, E. Zychlinsky, A. Bockman, and A. Matin. 1986. Starvation
proteins in Escherichia coli: kinetics of synthesis and role in starvation survival. Journal of
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Berg, J.D., P.V. Roberts, and A. Matin. 1986. Effect of chlorine dioxide on selected
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Read, D.L., and A. Matin. 1987. Two-dimensional gel resolution of polypeptides
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Harakeh, S., A. lllescas, and A. Matin. 1988. Inactivation of bacteria by purogene.
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Schultz, J.E., G.I. Latter, and A. Matin. 1988. Differential regulation by cyclic AMP of
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Jenkins, D.E., J.E. Schultz, and A. Matin. 1988. Starvation-induced cross protection
against heat or H,O, peroxide challenge in Escherichia coli. Journal of Bacteriology,
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Berg, J.D., J.C. Hoff, P.V. Roberts, and A. Matin. 1988. Resistance of bacterial
subpopulations to disinfection by chlorine dioxide. Journal of American Water Works
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Harakeh, S., and A. Matin. 1989. Influence of nutrient-limited growth on outer-
membrane proteins of Yersinia enterocolitica. Journal of Applied Bacteriology, 67:209-212.

McLaggan, D., S. Belkin, L. Packer, and A. Matin. 1989. Electron spin resonance
measurements of the effect of ionophores on the transmembrane pH gradient of an
acidophilic bacterium. Archives of Biochemistry, 273:206-214.

McLaggan, D., M. Keyhan, and A. Matin. 1990. Chloride transport pathways and their
bioenergetic implications in the obligate acidophile, Bacillus coagulans. Journal of
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starvation gene of Escherichia coli. Journal of Molecular Biology, 218:129-140.
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central role in the development of starvation-mediated general resistance in Escherichia
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Blom, T., W. Harder, and A. Matin. 1992. Unique and overlapping pollutant stress
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recurrent DNA sequences in the Escherichia coli genome: several new groups. Journal of
Molecular Biology, 229:833-848.

McCann, M.P., C. Fraley, and A. Matin. 1993. The putative sigma factor, KatF, is
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responses of Lactococcus lactis ML3 to alternating conditions of growth and starvation.
Archives of Microbiology, 159:372-379.
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Escherichia coli Multidrug Resistance Pump EmrAB. Journal of Bacteriology, 177:2328-
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homogeneity and characterization of a novel Pseudomonas putida chromate reductase.
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Pandza. S., M. Baetens, C-H. Park, T. Au, M. Keyhan, and A. Matin. 2000. The putative
G-protein FLHF has a role in polar flagellar placement and general stress response
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Xiong, A. A. Gottman, C. Park, M. Baetons, S. Pandza, and A. Matin. 2000. The EmrR
protein represses the Escherichia coli emrRAB multidrug resistance operon by directly
binding to its promoter region. Antimicrobial Agents and Chemotherapy 44: 2905-2907.

Stone, G., P. Wood, L. Dixon, M. Keyhan and A. Matin. 2002. Tetracycline rapidly
reaches all the constituent cells of uropathogenic Escherichia coli biofilms. Antimicrobial
Agents and Chemotherapy 46: 2458-2461.

Ackerley, D.F., C. H. Park, C. F. Gonzalez, M. Keyhan, and A. Matin. 2002 A soluble
flavoprotein contributes to chromate reduction and tolerance by Pseudomonas putida. Acta
Biotechnol., 23: 233-239

Ackerley, D.F., C.F. Gonzalez, C.H. Park, R. Blake I, M. Keyhan, and A. Matin. 2004.
Chromate reducing properties of soluble flavoproteins from Pseudomonas putida and
Escherichia coli. Applied & Environmental Microbiology, 70: 873-882
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Mechanism of chromate reduction by the Escherichia coli protein, NfsA, and the role of
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Lynch, S., E.L. Brodie, and A. Matin. 2004. Role and regulation of ¢° in low shear
microgravity-conferred general resistance in Escherichia coli. Journal of Bacteriology 186:
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Gonzalez, C.F., D.F. Ackerley, S.V. Lynch, and A. Matin. 2005. ChrR, a soluble quinone
reductase of Pseudomonas putida that defends against H,O,. The Journal of Biological
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New enzyme for reductive cancer chemotherapy (YieF) and its improvement by directed
evolution. Molecular Cancer Therapeutics 5: 97-103.

Ackerley, D.F., Y. Barak, S.V. Lynch, J. Curtin, and A. Matin. 2006. Effect of chromate
stress on Escherichia coli K12. Journal of Bacteriology 188: 3371-3381

Lynch, S.V., K. Mukundakrishnan, P. Ayyaswami, and A. Matin. 2006. Escherichia coli
biofilms formed under low shear simulated microgravity in a ground-based system. Applied
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2006. Analysis of novel soluble Cr(VI) and U(VI) reductases and generation of improved
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Andersen and A. Matin. 2007. Role of the rapA gene in controlling antibiotic resistance of
Escherichia coli biofilms. Antimicrobial Agents and Chemotherapy 51: 3650 — 3658

Barak, Y., Y. Nov., D. Ackerley, and A. Matin. 2008. Enzyme improvement in the
absence of structural knowledge - a novel approach. ISME Journal, 2: 171-179
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Thorne, S, Barak, Y., Liang, W., Bachmann, M.H., Rao, J, Contag, C., and Matin, A.
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Therapeutics 8: 333-341
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Spielman, S.S. Gambhir, and A Matin. 2009. Visualizing implanted tumors in mice with
MRI using magnetotactic bacteria. Clinical Cancer Research 15 (16): 5170 — 5177
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Role of nitric oxide in Salmonella typhimurium-mediated cancer cell killing. BMC
Cancer 10: 146-152
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high throughput viability screening of flow-biofilms. 2010. Applied and Environmental
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Eswaramoorthy, S, Poulain, S, Hienerwadel, R, Bremond, N, Sylvester, M, Zhang, Y,
Berthomieu, C, Van Der Lelie, D, Matin, A. 2012. Crystal structure of ChrR — A quinone
reductase with the capacity to reduce chromate. PLoS One, April 2012 | Volume 7

J-H Wang, R Singh, M Benoit, M Keyhan, M Sylvester, M Hsieh, A Tathireddy, Y-J
Hsieh, AC Matin. 2014. Sigma S-dependent antioxidant defense protects stationary phase

Escherichia coli against the bactericidal antibiotic gentamicin. Antimicrob. Agents
Chemother. 58(10): 5964-5975

Zhang H, Cohen AL, Krishnakumar S, Wapnir IL, Veeriah S, Deng G, Coram MA, Piskun
CM, Longacre TA, Herrler M, Frimannsson DO, Telli ML, Dirbas FM, Matin AC, Dairkee
SH, Larijani B, Glinsky GV, Bild AH, Jeffrey SS. Patient-derived xenografts of triple-
negative breast cancer reproduce molecular features of patient tumors and respond to
mMTOR inhibition. Breast Cancer Res. 2014 Apr 7;16(2)

Kanada M, Bachmann MH, Hardy JW, Frimannsson DO, Bronsart L, Wang A, Sylvester
MD, Schmidt TL, Kaspar RL, Butte MJ, Matin AC, Contag CH. Differential fates of
biomolecules delivered to target cells via extracellular vesicles. Proc Natl Acad Sci. E1433—
E1442

Wang JH, Endsley AN, Green C, Matin AC. Utilizing native fluorescence imaging,
modeling and simulation to examine pharmacokinetics and therapeutic regimen of a novel
anticancer prodrug. BMC Cancer (2016) 16:524 (DOI 10.1 186/s12885-016-2508-6

AC Matin, J-H Wang, Mimi Keyhan, Rachna Singh, Michael Benoit, Macarena P. Parra,
Michael R. Padgen, Antonio J. Ricco,* Matthew Chin, Charlie R. Friedericks, Tori N. Chinn,
Aaron Cohen, Michael B. Henschke, Timothy V. Snyder, Matthew P. Lera, Shannon S.
Ross, Christina M. Mayberry, Sungshin Choi, Diana T. Wu, Ming X. Tan, Travis D. Boone,
Christopher C. Beasley, and Stevan M. Spremo. Payload hardware and experimental
protocol for testing the effect of space microgravity on the resistance to gentamicin of
stationary-phase uropathogenic Escherichia coli and its c°-deficient mutant. Submitted
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Foundation for Research, Science and Technology, New Zealand, 2007 -
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e Afro-Asian Who’s Who
e World of Microbiology & Immunology

CONSULTANT

Engenics Corporation, 1982 — 1985
Monsanto Corporation, 1984 — 1986
Clorox, 1992-1993

Technical Advisory Board, Chembiotek, Kolkata: 2001-2003
Advisory Board, Chemgen Pharma International: 2004-2006
Several one-time contractual projects

LEGAL EXPERIENCE

e |Loeb & Loeb, 1982 — 1984
e Law firm of Swidler Berlin Shereff Friedman, LLP. 1999 — 2001

NUMBER OF PERSONNEL TRAINED
e >30 graduate students

e >70 postdoctoral fellows
e >60 undergraduate research students

COURSES TAUGHT (STANFORD)

e Microbial physiology and Ecology: 1975 — 1988

91

Freshman seminar: 1978

Biological stress response: 1989 — 2006

Topics in Microbiology: 1992 — 2003

Topics in Cancer Biology: 2004 - present

Pathogenesis of bacteria, viruses, and parasites 2000 - 2010

INVITED COURSES (OTHER INSTITUTIONS)

Course on Microbial Ecology, Laboratory of Microbiology, Gulbenkian Institute of Science.
Oeiras, Portugal, March-May 1974.

Course on Microbial Interactions. Woods Hole Oceanographic Institution. Woods Hole,
Massachusetts, July 1980.

Exobiology Program of National Aeronautics and Space Administration Course on Microbial
Ecology. Moffett Field, California, August 1980.

Introductory Microbiology, University of California, Santa Cruz. Santa Cruz, California, 1981.

Exobiology Program of National Aeronautics and Space Administration Course on Microbial
Ecology. Santa Clara, California, June-July 1982.

Scientific Advisory Board, Institute of Molecular Medicine, New York, Kolkata: 2001-2003

Director: Comprehensive one-year course in Microbiology for Microbiology majors: 1989-
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NASA Exobiology-Scripps Course on Microbial Sulfur Cycle. San Jose, California, Summer
1984.

Department of Microbiology & The East West Center, University of Hawaii: Molecular basis of
the biological Stress response and its application to Bioremediation. Honolulu, Hawaii,
April 1993.

Visiting Scholar and Keynote lecturer, International Symposium on molecular strategies for
bioremediation (National Cheng Kung University). Sponsored by the National Science
Council and the Ministry of Economic Affairs, Taiwan: September 11 — September 18,
2004 (Delivered three lectures on molecular bioremediation).

CONFERENCE PRESENTATIONS

Convener and speaker, American Society for Microbiology, Annual Meeting, "Continuous
Culture in the Physiology and Ecology of Microorganisms". New Orleans, Louisiana,
May 1977.

Invited speaker, American Society for Microbiology, Annual Meeting, "Biology of Ureaplasma:
Progress and Prospects". Las Vegas, Nevada, May 1978.

Invited participant (speaker and contributor of a review), Dahlem Conference, "Strategies of Life
in Extreme Environments". Berlin, West Germany, November 1978.

Invited speaker, American Society for Microbiology, Annual Meeting, "Development and
Ecological Interactions Among Procaryotes". Los Angeles, California, May 1979.

Invited speaker, American Society for Microbiology, Annual Meeting, "Autotrophy". Miami
Beach, Florida 1980.

Program Chairman and keynote speaker, West Coast Bacterial Physiologists Conference.
Asilomar, California, 1981.

Invited contributor, American Society for Microbiology, Annual Meeting, "Bacterial Disinfection".
Dallas, Texas, 1981.

Invited speaker, Round Table on Autotrophic Bacteria, Xlll International Congress of
Microbiology. Boston, Massachusetts, August 1982.

Invited speaker, Chemoautotrophy Colloquium. Columbus, Ohio, 1982.

Invited participant and speaker, Banbury Center, "Genetics of anaerobic bacteria". Cold Spring
Harbor, New York, August 1982.

Invited participant, FEMS Symposium on Environmental Regulation of Microbial Metabolism.
Puschino, Moscow, USSR, June 1983.

Invited speaker, IV International Symposium on C-1 Compounds, University of Minnesota.
Minneapolis, Minnesota, September 1983.

Invited participant and speaker, Biogeochemistry Conference. Santa Fe, New Mexico,
September 1983.

Gordon Conference on Proton and Membrane Reactions. Santa Barbara, California, February
1985

Gordon Conference on Stress Response, 1998

Gordon Conference on Applied & Environmental Microbiology, 2003.

Invited symposium convener and speaker, ASM Annual Meeting, "Microbial Responses to
Nutrient Deprivation". Washington, D.C., March 1986.

Convener of Roundtable on Bacterial Stress Proteins, XIV International Congress of
Microbiology. Manchester, England, September 1986.

Invited co-convener and speaker, ASM conference on Protein Data Base. Atlanta, Georgia,
March 1987.

Invited speaker, Conference on Membrane Transport and Receptors. Berkeley, California, June
1987.
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Invited participant, Fourth International Conference on the Genetics and Biotechnology of
Bacilli. San Diego, California, July 1987.

Convener and speaker of symposium on Microbial post-exponential phase, "Industrial
Applications, Society for Industrial Microbiology Meeting". Baltimore, Maryland, August
1987.

Invited speaker, Federation of European Microbiologists' Symposium on Homeostatic
Mechanisms in Microorganisms. Warwick, England, September 1987.

Invited speaker, North Western Branch of American Society for Microbiology, "Carbon
Starvation Genes of Escherichia coli: regulation and role in stress management".
Bozeman, Montana, September 1988.

Invited convener and speaker, American Society for Microbiology Meeting, "Physiological and
Molecular Responses to Nutrient Deprivation in Non-differentiating Bacteria". New
Orleans, Louisiana, May 1989.

Invited participant and speaker, State University of Groningen, Council of the Royal Netherlands
Academy of Arts and Sciences meeting on Adaptation of Microorganisms to Extreme
Environments, "Keeping a neutral cytoplasm: the bioenergetics of obligate acidophiles".
Groningen, Netherlands, June 1989.

Invited speaker, Joint Meeting of the California Radiation Biology Symposium and the Northern
California Cancer Center, "Bacterial Stress Proteins". Palo Alto, California, October
1989.

Invited speaker, University of Goteborg Workshop on Nutrient limitation Regulons and
prokaryotic development, "Starvation-induced differentiation into a resistant state in E.
coli." Goteborg, Sweden, March 1990.

Invited speaker, Radiation Research Society Workshop, "Non-thermal Effects of Heat-shock
Proteins." New Orleans, Louisiana, April 1990.

Invited speaker, Canadian Society of Microbiologists Annual Meeting, "The genetic Basis of
Starvation and Other Stress Resistance in Non-differentiating Bacteria". Alberta,
Canada, June 1990.

Invited speaker, European Bioenergetics Conference, "Anion transport pathways and their
bioenergetic implications in obligate acidophiles". The Netherlands, August 1990.

Invited speaker, ASM conference on Multicellular Behavior of Bacteria in Nature, Industry and
the Laboratory, Woods Hole Marine Biological Laboratory, "E. coliin hollow fiber
bioreactors: expression of generalized resistance genes". Woods Hole, New York,
October 1990.

Invited speaker, Biochemical Engineering VII, "Molecular basis of the bacterial starvation
response and its biotechnological implications". Santa Barbara, California, March 3-8,
1991.

Invited speaker, Five Center Site Bioremediation Conference, Hazardous Substance Research
Centers, Title of talk: "Use of starvation promoters in bioremediation". Gull Lake,
Michigan, May 19-22, 1991.

Invited convener and speaker, American Society for Microbiology Annual Meeting, Symposium
on Biological Stress Response. Dallas, Texas, May 1991.

Invited speaker, Symposium on Role of Starved Bacteria in Food Processing and Spoilage.
Society for Applied Bacteriology. Bristol, U.K., July 1991.

Invited keynote speaker, Theobald Smith Society--ASM Foundation lecturer, "Molecular basis of
bacterial starvation response". Newark, New Jersey, Sept. 1991.

Invited speaker, 26th Annual Meeting, NACMID--ASM Foundation lecturer, "Molecular basis of
bacterial starvation response". Galilee, Rhode Island, October 1991.

Invited speaker, American Society for Microbiology Annual Meeting, "Molecular basis of
bacterial starvation response". New Orleans, May 1992.
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Invited speaker, North-West Branch of American Society for Microbiology--ASM Foundation
lecturer, "Molecular basis of bacterial starvation response". Parkfield, Wisconsin,
November 1992.

Invited speaker and participant, Biotechnology Risk Assessment Symposium: USEPA, USDA,
Environment Canada, "Starvation genes, promoters, and starvation survival fusion
mutants of Pseudomonas putida." College Park, Maryland, June 1994.

Invited speaker, DOE Meeting on Diversity in subsurface population of Cierro Negro. Salt Lake
City, Utah, February 1995.

Invited speaker, Lawrence Livermore Conference on Yucca Mountain, "Starvation-specific
bacterial physiology". Livermore, California, March 1995.

Keynote speaker, 8th International Conference on Bacilli, Stanford University Meeting.
Stanford, California, July 1995.

Invited speaker, Biotechnology Risk Assessment Symposium. Portland, Oregon, July 1995.

Invited speaker, Phage Meeting. Madison, Wisconsin, August 1997.

Invited speaker, European Biotechnology Conference, Budapest, Hungary, August 1997.

Keynote speaker, Joint Meeting of the Korean Biological Societies. Seoul, Korea, November
1997.

Invited speaker, Lawrence Livermore National Laboratory, “Unique correlates of microbial
activity relevant to nuclear waste repositories.” Livermore, CA January, 1998.

Invited speaker, Meeting on Microbiology and Infectious Disease, “Life in stationary phase.”
Ma’ale Hachamisha, Israel, March, 1998.

Invited speaker, Novartis Symposium: Mechanisms by which bacterial cells respond to pH, “pH
homoeostasis in acidophiles.” London, England, June, 1998.

Invited speaker and scientific evaluator: Genetically Engineered Dwarf Cells. Oyster Stock-
taking Meeting. Virginia Beach, VA, November 1998.

Presented talk on engineering of chromate reductase: ASM Sub-surface Meeting, Vail,
Colorado, August 27, 1999

Convener and speaker: American Society for Microbiology Symposium on “Molecular
Approaches to Bioremediation, Los Angeles, CA., 22 May 2000

Department of Energy Workshop on Field Research Site, September 21-22, 2000, Oakridge
National Laboratory, Oakridge, Tennessee

Department of Energy Workshop on Metal Microbe Interaction, October 11-12, 2000, Airlie
Center, Virginia

Molecular engineering of soluble bacterial chromate reductases. International conference on
remediation of contaminated sediments — Battelle. Venice, Italy October 2001.

Department of Energy Meeting, Airlie Center Virginia: “Molecular biology of bacterial chromate
reduction,” March 2002

Molecular engineering of soluble bacterial chromate reductases. International conference on
remediation of contaminated sediments — Battelle. Venice, Italy October 2003.

Plenary speaker: International Symposium on “Challenges in drug discovery and development
in the 21° century.” Kolkata, India, March 24 — 27, 2001

Molecular approaches to improve chromate bioremediation, Platform presentation, Twelfth
Annual West Coast Conference on Contaminated Soils, Sediments and water, AEHS.
San Diego CA. (3/18 — 3/21/02). (Talk presented by postdoc, C. Gonzalez.) 3/18/2002

Molecular biology of bacterial chromate reduction, International Society for Environmental
Biotechnology Symposium, Veracruz, Mexico, July 2002 (Talk presented by postdoc, D.
Ackerley).

Invited Speaker, The bacterial stress response under microgravity conditions. In Symposium on
Cells in microgravity: problems and prospects. Session 105/0, 102" General meeting of
the American Society for Microbiology, Utah, May 19-23, 2002.
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Invited speaker, Biology of bacterial chromate reduction and its implications for bioremediation.
Invited talk at JGI, DOE, Calif. Sept. 8, 2003

Invited Speaker, The altered molecular basis of bacterial stress response under microgravity
conditions. Symposium on Low shear microbiology: global environmental regulatory
signals affecting microbial gene expression, physiology and pathogenesis. 104" General
meeting of the American Society for Microbiology, New Orleans, May 23 - 27, 2004;
Symposium #228/0.

Invited Speaker, Biomolecular strategy to decrease chromate toxicity to remediating bacteria.
Joint ACS 59" Rocky Mountain Regional Meeting, June 6 — 9, 2004, Logan, Utah.

Invited participants, DOE Workshop, “Cultivation technologies for meeting the challenges of
systems microbiology and the genomics-GTL program,” August 12-14, 2004, La Jolla,
CA.

Speaker, Identification of targets of improvement and enzyme engineering to improve bacterial
capacity for chromate bioremediation. International conference on remediation of
contaminated sediments — Battelle. New Orleans, October 2005.

Invited participant: NASA P.l. meeting, Society for Gravitation and Space Biology, New York,
N.Y., 9-12 November, 2004.

Organizer, Chair, Speaker (“Molecular basis of increased resistance of planktonic and biofilm
Escherichia coli cultures). 15™ Humans in Space Symposium, Gratz, Austria, 22-26 May
2005

Invited Speaker, Advanced Life Support System, American Society for Gravitational and Space
Biology, Reno Nevada, November 1-4, 2005: “Effect of simulated microgravity on the
resistance of bacterial planktonic and biofilm cells and its molecular basis.

Invited Speaker, DOE-ERSD PI Meeting, Warren Virginia, April 3-5, 2006, “Enzyme design for
Cr(VI) and U(VI) reduction.”

Invited Speaker, 11" World Congress on Advances in Oncology & 9" International Symposium
on Molecular Medicine, 12-14 October 2006, Hersonissos, Crete, Greece: “Improved
prodrug chemotherapy through directed enzyme evolution and discovery of a new
prodrug.

Invited Speaker, American Chemical Society, Chicago, lllinois : “Enzyme design for Cr(VI) and
U(VI) reduction.” 2007 (Reviewed in Chemical & Engineering News, 2007, 85: 40)

Invited Speaker, Physician's Round Table, January 27-30, 2011, Virginia Beach, VA, USA:
“Bacterial biofilms and progress towards combating them.”

Organizing Committee Member & Invited Speaker, 2nd International Conference on Clinical &
Experimental Cardiology, March 5-12, 2012, Omaha, Nebraska

Invited Speaker, Delivery via exosomes of improved ChrR enzyme mRNA specifically to
Her2+ve tumors to activate a new visualizable prodrug, CNOB. Translational Medicine
Program at Stanford. November, 2013.

Chair: Development of Extracellular Vesicle Therapeutics, NIH Extracellular RN Communication

Consortium, 2nd Investigators’ Meeting, Monday May 19th — Tuesday May 20th, 2014
Invited Speaker, NASA AMES at Moffett Field: Molecular findings to increase gentamicin
sensitivity of UPEC. June 5, 2014

Invited Speaker, NASA AMES at Moffett Field: Development of ECAMSat platform for
determining the molecular basis of enhanced gentamicin resistance of uropathogenic E.
coil under microgravity conditions. Several talks between 2011 - present

Invited speaker, Extracellular vesicle types/definitions. NIH Extracellular RNA Communication
Consortium 6th Investigators’ Meeting May 2015, Bethesda North Marriott Hotel,
Rockville, MD

Invited Speaker, Exosome cargo function & cargo sorting. NIH Extracellular RNA
Communication Consortium 7th Investigators’ Meeting November 3rd and 4th, 2016
Bethesda North Marriott Hotel, Rockville, MD
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Invited Speaker, HER2-targeted Extracellular Vesicle Delivery of Therapeutic mRNA for
Enzyme Prodrug Therapy. NIH Extracellular RNA Communication Consortium 7th
Investigators’ Meeting November 3rd and 4th, 2016 Bethesda North Marriott Hotel,
Rockville, MD

INVITED UNIVERSITY/INDUSTRY SEMINARS

o Department of Microbiology, University of California, Davis. Davis, California, 1969.

o Department of Bacteriology, University of Wisconsin. Madison, Wisconsin, 1970.

o Department of Microbiology, University of Amsterdam. Amsterdam, The Netherlands,
1972.

e Max Planck Institute. Berlin, West Germany, 1973.

o University of Bonn. Bonn, West Germany, 1973.

¢ University of Heidelberg. Heidelberg, West Germany, 1973.

e University of Kiel. Kiel, West Germany, 1973.

o Department of Bacteriology, University of California, Los Angeles, 1974

o Department of Bacteriology, University of California, Los Angeles, 1976

e University of Amsterdam. Amsterdam, The Netherlands, 1979.

e Scripps Oceanic Institute, 1982

o Department of Biology, Rensselaer Polytechnic Institute. Troy, New York, November
1984.

e Department of Biology, Yale University. New Haven, Connecticut, November 1984.

¢ Monsanto Chemical Co. St. Louis, Missouri, 1985.

o Department of Microbiology, University of Montana, "Genetic basis of starvation survival
in E. col'. Bozeman, Montana, June 1987.

¢ Genentech, "Biotechnological applications of E. coli stress response". San Francisco,
California, October 1987.

o Department of Bacteriology, University of Wisconsin, "Starvation-gene expression in E.
coli.". Madison, Wisconsin, July 1988.

¢ Presentation to the Dean's Panel, School of Engineering, Stanford University.
"Biotechnological applications of E. coli stress response". Stanford, California, February
1989.

e Linus Pauling Institute, "Starvation-induced differentiation in E. coli.". Palo Alto,
California, April 1989.

o Office of Competitive Technology, California Department of Commerce,
"Biotechnological exploitation of gene expression systems unique to metabolically inert
cells". April 1989.

o Department of Physical Chemistry, Technical University of Norway, "Biotechnological
exploitation of gene expression systems unique to metabolically inert cells". Trondheim,
Norway, June 1989.

o Genentech, "Biotechnological exploitation of Gene expression systems unique to
metabolically inert E. coli cells". San Francisco, California, December 1989.

o Pathogenic Affinity Group, Research Institute of Scripps Clinic. San Diego, California,
December 1990.

e Clorox Corporation. Pleasanton, California, May 1992.

e Department of Molecular and Cell Biology, Penn State University. March 1992.

o Department of Bacteriology, University of Wisconsin. Madison, Wisconsin, November
1992.
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Engineering Foundation International Meeting on Biotechnology. February 1993.
University of Wisconsin. Parkfield, Wisconsin, April 1993.

Astar Hassle Pharmaceutical Company, “Therapeutic implications of a pH gradient in
Helicobacterium pylori.” Molndal, Sweden, September 1993.

University of British Columbia. Vancouver, Canada, November 1993.

Genencore. South San Francisco, California, October 1995.

Institute for Microbiology, University of Gottingen. Gottingen, Germany, November
1995.

Konstanz University. Konstanz, Germany, November 1995.

National Research Center for Biotechnology. Braunschweig, Germany, November 1995.
Department of Biology, University of California, San Diego: February 1996

Center for Environmental Biotechnology, Lawrence Berkeley National Laboratory,
Berkely, CA.: April 1996.

University of California, San Diego, June 1996

ETEH, Zurich, Switzerland, October 1996

University of Madrid, Center for Biotechnology, Madrid, Spain, October 1996

University of Barcelona, Department of Microbiology and Pharmacy, Barcelona, Spain
October 1996

Ernst Moritz University, Greifswald, Germany: “A G-protein mediates Pseudomonas
stress resistance and correct flagellar placement.” 21 March 2000

Biozentrum, Division of Molecular Biology, University of Basel, Switzerland: “Molecular
basis of stress sensing by the P. putida G-protein, and its role in polar flagellar
placement.” 13 June 2000

Department of Microbiology, University of Bath, England, October 23, 2000. (Seminar
topic: Role and regulation of the general stress response.)

Department of Microbiology and Molecular Genetics, University of California, Los
Angeles, February 9, 2000. (Seminar topic: Role and regulation of the general stress
response.)

Faculte de Medicine, University of Paris, April 26, 2001 (Role and regulation of the
general stress response.)

Biological Faculty, University of Milan, Italy, October, 2001

Los Altos Rotary Club: "New Biology: impact on disease and pollution control and space
exploration." 5/15/01

Swiss Federal Institute for Environmental Science and Technology, Switzerland, October
8, 2002

Keynote speaker, “Molecular approaches to improve bacterial bioremediation capacity
with special reference to chromate bioremediation”, International Symposium of
Environmental Biotechnologies on Bioenergy and Bioremediation. National Cheng Kung
University, Tainan, Taiwan, September, 2004 (Two additional talks at affiliated Institutes
on other aspects of molecular bioremediation)

Effect of microgravity on bacteria and human immune response: Kennedy Space Center,
Florida, March 2005

International Cancer Congress, Crete, Greece: ‘A new prodrug/enzyme cancer treatment
regimen’, 2006

“‘Enzyme design for Cr(VI) and U(VI) reduction”, NABIR meeting at Airlie Center, April
2006.

Remediation Technologies for Chromium. Symposium at 233 American Chemical
Society National Meeting, March 25-29, 2007, Chicago, ILL.
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Brookhaven National Laboratory, May 2007: “ChrR, an enzyme for all seasons — from
bioremediation to cancer chemotherapy”

Caradache, Aix enProvence, France, September 2007: “ChrR, an enzyme for all
seasons — from bioremediation to cancer chemotherapy”

Above lecture at Stanford Bug Club — January 2008.

ICMIC Meeting, Stanford University: “Nanoparticle-mediated delivery of a novel prodrug
regimen to prostate cancer — January 2011

Pacific Northwest National Laboratory, July 2011: “Bacterial ChrR, an Enzyme for all
Seasons: from Combating Oxidative Stress to Application in Biomediation and Cancer
Chemotherapy”.

UNIVERSITY SERVICE

Revised the Bulletin description of Departmental Undergraduate Major, 1977

Member, Stanford Recombinant DNA Panel, 1979-1982

Chairman, Stanford Recombinant DNA Panel, 1982

Member, Department Admissions Committee, 1975-1988; Chair of the Committee, 85 -
88

Member, Steering Committee of Departmental Training Grant 1988-2000

Faculty Preceptor, Training Grant in Cellular and Molecular Biology 1980-82; 1985-
present

Chairman, Committee to reorganize Introductory Microbiology course series, 1989-91
Member, Departmental Curriculum Committee, 1989-2000

Member, Departmental Search Committee for a position in Microbiology, 1990
Coordinator (for several years), Internal Department seminar series

Coordinator, Microbiology and Immunology External Speaker Seminar series, 1976-78;
1984-85

Departmental Representative to the Committee on Pauling lectureship, 1985
Departmental senator 1977-80; Alternate senator, 2001 - 2005

Departmental Senator, 2006 — 2011

Member, Steering Committee, Medical School Senate, 2007-2011

Chair, Medical School Post-doctoral Student Task Force, 2007-2011

Advisor, Departmental Undergraduate Major/Program, 1990-1995

Member, Search Committee, position in eukaryotic microbiology, Dept. of Microbiology &
Immunology

Freshman adviser, 1975 — 2009 (in various years)

FUNDING SOURCES FOR SPONSORED RESEARCH

National Science Foundation

National Institutes of Health

National Cancer Institute

Department of Energy

Environmental Protection Agency

Center for Biotechnology Research

American Cancer Society

Keck Foundation

National Aeronautics and Space Administration
State of California Office of Competitive Technology
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e Oak Ridge National Laboratory

e Western Region Hazardous Substances Research
¢ NATO

e Alberta Research Council

e Stanford Institute for Energy Research

e Genentech

e Veteran's Administration

e Marie Curie Foundation

o California Institute for Regenerative Medicine

o Department of Defense

¢ National Center for Advancing Translational Research

PIONEERING RESEARCH CONTRIBUTIONS

e Biology and physiology of mixotrophy

e Biophysical basis of acidophilism

e Starvation responses at the cellular level

e Molecular basis of starvation response and starvation-mediated general resistance
e Use of starvation promoters in environmental biotechnology

e Bacterial multidrug resistance

¢ Novel mechanisms of bacterial antibiotic resistance

¢ Role of G proteins in starvation and motility

¢ Molecular strategies for heavy metal and radionuclide remediation

o Discovery of an imagable cancer prodrug

e Discovery of a new enzyme for prodrug cancer chemotherapy and its improvement
e Biomolecular imaging

e Novel drug delivery methods

o Development of heritable contrast agent for molecular resonance imaging

o Use of extracellular vesicles (exosomes) for specific gene and drug delivery to tumors



