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Research Interests: 

My research employs synthetic and systems biology approaches to understand global gene regulation and stress response in bacteria.  Aspects of this basic research are then applied to complex problems in environmental sustainability and human health both directly and in collaboration with multidisciplinary teams of investigators.
Education:
Postdoctoral Research, Molecular Systems Biology, Oak Ridge National Laboratory

Advisors: Michael L. Simpson, Dale A. Pelletier

Ph.D., Environmental Microbiology, University of Tennessee, 2002



Major Professor: Gary S. Sayler

B.S., Biology (Ecology and Environmental Science Option), University of Texas at 

Arlington, 1997

Professional Experience:

2008 – Present      
Assistant Professor.  Department of Biological Sciences,




University of North Texas, Denton.

2007 – 2008 
Research Leader.  BioScience Division, Center for Molecular 

and Cellular Systems, Oak Ridge National Laboratory, Oak Ridge, TN

2005 – 2007 
Research Leader–Systems Biology. Materials Science and Engineering Department, University of Tennessee, Knoxville and 


MENT group, Oak Ridge National Laboratory, Oak Ridge, TN

2004
Adjunct Professor.  Roane State Community College, Harriman, Tennessee.  Course:  Microbiology 2230 lecture and laboratory

2003 – 2005
Postdoctoral Research Associate.  Molecular-Scale Engineering and Nanoscale Technologies Research (MENT) Group, Center for Nanophase Materials Science, Oak Ridge National Laboratory, Oak Ridge, TN  

1999 – 2002
Graduate Research Assistant, the Center for Environmental Biotechnology, University of Tennessee, Knoxville 

1997 – 1999
Graduate Teaching Assistant, Department of Microbiology, University of Tennessee, Knoxville.  Course:  Microbiology 210 Laboratory 

1996 −1997
Undergraduate Research Assistant, University of Texas at Arlington.  Advisors: Thomas H. Chrzanowski and James P. Grover

Patents:
Allen, M. S., R. Gupta, and G. S. Sayler.  “Destabilized Bioluminescent Proteins.”  United States Patent #7,250,284 issued July 31, 2007. (at University of Tennessee)
Publications:
UNT:

Ke, J., Allen, M. S. A. L. Layton, J. DeBruyn, L. Porvin, Y. Wang, G. S. Sayler, and J. Sanseverino.  2010. “Complete genome sequence of the exopolysaccharide producing wastewater bacterium Thauera sp. MZ1T.”  In preparation.

Vidhate, S., C. Robinson, K. Stevens, B. Ayre, M. S. Allen, S. Balilio, and N. D’Souza.  “Bio-composites of sesbania fibers in polyvinyl alcohol: Effect of chemical and enzymatic retting on fibers and their composites.”  In preparation.
Allen, M. S., L. M. Perry, G. B. Hurst, T-Y S. Lu, E. T. Owens, P. K. Lankford, C. K. McKeown, C. Pan, M. V. Buchanan and D. A. Pelletier.  2010.  “Stress response in Rhodopseudomonas palustris CGA010 is mediated by an extracytoplasmic function sigma factor.”  Under revision.  
Allen, M. S., S. N. Martinez, L. M. Perry, and S. S. Simon. 2010.  “Bacteria as models for EcoPhysiology Research.” Ciencia Ergo Sum, Submitted
Webber III, C. L., R. Dickstein, B. G. Ayre, N. A. D’Souza, K. J. Stevens, K. Chapman, M. S. Allen, and K. M. Dagnon.  “Mononculture and polyculture: Kenaf (Hibiscus cannabinus) and sunn hemp (Crotalaria juncea).”  Conference Proceedings from the 3rd International Symposium on Renewable Feedstock for Biofuel and Biobased Products, Austin, TX August 11-13, 2010.  Submitted
Simpson, M. L., C. D. Cox, M. S. Allen, J. M. McCollum, R. D. Dar, and J. F. Cooke.  2009.  “Noise in Biological Circuits.”  WIREs Nanomed. Nanobiotechnol.  1:214-225.

Cox, C. D., J. M. McCollum, M. S. Allen, R. D. Dar, and M. L. Simpson.  2008.  “Noise maps of stochastic gene expression in yeast.”  Proc. Natl. Acad. Sci.  105(31):10809-10814.
Pre-UNT publications:
Allen, M. S., J. R. Wilgus, G. S. Sayler, and M. L. Simpson.  2007.  “A destabilized bacterial luciferase for dynamic gene expression studies.”  Synthetic and Systems Biology 1:3-9.  DOI 10.1007/s11693-006-9001-5.
Yan, L., M. S. Allen, M. L. Simpson, G. S. Sayler, C. D. Cox.  2007.  “Direct quantification of N-(3-oxo-hexanoyl)-L-homoserine lactone in culture supernatant using a whole-cell bioreporter assay.”  J. Microbiol. Methods 68(1)40-45.

Cox, C. D., J. M. McCollum, D. W. Austin, M. S. Allen, R. D. Dar, And M. L. Simpson.  2006.  “Frequency domain analysis of noise in simple gene circuits.”  Chaos 16(2):026102.

Article also featured in the Virtual Journal of Nanoscale Science and Technology 14(3) July 18, 2006.

Austin, D. W., M. S. Allen, J. M. McCollum, R. D. Dar, J. R. Wilgus, G. S. Sayler, N. F. Samatova, C. D. Cox, and M. L. Simpson.  2006. “Gene network shaping of inherent noise spectra.”  Nature 439:608-611.

Perry, L. L., N. G. Bright, R. J. Carroll Jr., M. C. Scott, M. S. Allen, and B. M. Applegate.  2005.  “Molecular characterization of autoinduction of bioluminescence in the Microtox indicator strain Vibrio fischeri ATCC 49387.”  Can. J. Microbiol. 51:549-557. 

Cox, C. D., J. M. McCollum, D. W. Austin, R. D. Dar, M. S. Allen, N. F. Samatova, and M. L. Simpson.  2005.  “Estimation of spectral properties and kinetic parameters from stochastic measurements of reporter gene activity in single cells.”  In Foundations of Systems Biology in Engineering; Santa Barbara, CA. 2005: 357-360.

Allen, M. S., B. S. Prebyl, K. T. Welch, A. J. Meyers, D. C. Baker, and G. S. Sayler.  2004. “Analysis and glycosyl composition of the exopolysaccharide isolated from the floc-forming wastewater bacterium Thauera sp. MZ1T.”  Environ. Microbiol. 6(8)780-790.

Cox, C. D., G. D. Peterson, M. S. Allen, J. M. Lancaster, J. M. McCollum, D. Austin, L. Yan, G. S. Sayler, and M. L. Simpson.  2003. “Analysis of noise in quorum sensing.”  Omics 7:317-334.

Selected Presentations:

UNT:

Perry, L. M., and M. S. Allen.  2010.  “Transcriptional response of ECF sigma factors to reactive oxygen species in Rhodopseudomonas palustris.”  Presented at the 110th General Meeting of the American Society for Microbiology, San Diego, CA.
Perry, L. M., D. A. Pelletier, and M. S. Allen.  2009.  “Expression of the ECF Sigma Factor rpa4225 in Rhodopsuedomonas palustris is induced by pH and oxidative stress.”  Presented at the 109th General Meeting of the American Society for Microbiology, Philadelphia, PA
Pre-UNT:
Allen, M. S., D. A. Pelletier, G. B. Hurst, W. H. McDonald, P. K. Lankford, C. K. McKeown, T-Y. S. Lu, E. T. Owens, J. L. Morrell-Falvey, M. J. Doktycz, M. V. Buchanan. 2008. “Proteomic Analysis of a Stress Response Regulon Controlled by the Extracytoplasmic σ-Factor RPA4225 in Rhodopseudomonas palustris.”  Presented at the 108th General Meeting of the American Society for Microbiology, Boston, MA

Allen, M. S., D. A. Pelletier, G. B. Hurst, L. J. Foote, P. K. Lankford, C. K. McKeown, T-Y. S. Lu, E. T. Owens, D. D. Schmoyer, J. L. Morrell-Falvey, W. H. McDonald, M. J. Doktycz, B. Hooker, W. R. Cannon, M. V. Buchanan.  2008.  “Characterization of a stress response pathway in the anoxygenic phototrophic bacterium Rhodopseudomonas palustris by proteomics, protein-protein interaction, and bioinformatics.”  Presented at the DOE Genomics:GTL Annual Meeting, Bethesda, MD

Sanseverino, J., K. Jiang, M. S. Allen, D. Close, K. Cusick, J. DeBruyn, A.C. Layton, 

L. Poorvin, G.S. Sayler.  2008. “Genome Analysis of Exopolysaccharide-Producing Thauera sp. MZ1T.”  Presented at the 108th General Meeting of the American Society for Microbiology, Boston, MA

Yan, L., C. D. Cox, M. S. Allen, J. Wilgus, A. C. Layton, M. L. Simpson, and G. S. Sayler.  2007.  “Modeling the Quorum Sensing Regulatory Network in Vibrio fischeri.”  Presented at the 107th General Meeting of the American Society for Microbiology, Toronto, Ontario.

Yan, L., C. D. Cox, M. S. Allen, M. L. Simpson, and G. S. Sayler.  2005.  “Quantitative analysis of 3-oxo-hexanoyl-L-homoserine lactone during the growth of Vibrio fischeri ATCC 7744.”  Presented at the 105th General Meeting of the American Society for Microbiology, Atlanta, GA.

Cox, C. D., G. D. Peterson, M. L. Simpson, M. McCollum, J. M. Lancaster, M. S. Allen, and G. S. Sayler.  2004.  “Modeling Quorum Sensing Using Exact Stochastic Simulation.”  Presented at DARPA-BioComp P.I. Meeting, Washington, D.C., Feb 2-6.

Allen, M. S., J. W. Wilgus, K. Park, G. S. Sayler, and M.L. Simpson.  2003.  “A short half-life bacterial luciferase for the temporal monitoring of gene expression.”  Presented at the ASM-IEEE joint meeting on Bio- Micro- Nanosystems, New York, NY.

Allen, M. S., S. J. Wiberley, and G. S. Sayler.  2002.  “Isolation and analysis of exopolysaccharides from floc-deficient mutants of Thauera sp. MZ1T.” Presented at the 102nd General Meeting of the American Society for Microbiology, Salt Lake City, UT.  

Allen, M. S., J. T. Fleming, and G. S. Sayler.  2001.  “Expression Analysis of Wild Type and Floc- Mutants of the Exopolysaccharide Producing Wastewater Bacterium Thauera sp. MZ1T by Differential Display-RTPCR.” Presented at the ASM Conference on Biodegradation, Biotransformation, and Biocatalysis, San Juan, Puerto Rico.

Allen, M. S., D. C. Baker, and G. S. Sayler.  2001.  N-acetylfucosamine is a major component of the exopolysaccharide produced by the floc-forming wastewater bacterium, Thauera sp. strain MZ1T. Presented at the 101st General Meeting of the American Society for Microbiology, Orlando, FL. 

Swiger-Patterson, S., B. M. Applegate, M. S. Allen, N. G. Bright, and G. S. Sayler.  2000.  Physiological effects of various solvents on bioluminescence in the reporter strain Psuedomonas putida 5RL. Presented at the 100th General Meeting of the American Society for Microbiology Los Angeles, CA.

Allen, M. S., K. T. Welch, E. H. Serpersu, D. E. Nivens, D. C. Baker, and G. S. Sayler.  2000.  Isolation and partial characterization of an exopolysaccharide produced by the floc-forming wastewater bacterium MZ1T.  Presented at the 100th General Meeting of the American Society for Microbiology, Los Angeles, CA. 

Invited Seminars:

UNT:

“Regulating the regulators: Stress and global gene regulation in Rhodopseudomonas palustris” October 21, 2010 (Scheduled).  Sam Houston State University Departmental Seminar, Huntsville, TX.

“Rhodopseudomonas palustris as a model system for the study of Ecophysiology.”  February 6, 2010.  2nd Annual Animal EcoPhysiology Workshop, Valle de Bravo, Mexico

“Transcriptional regulatory space of ECF sigma factors in the oxidative stress response of Rhodopseudomonas palustris.”  April 7, 2010.  Texas Branch of the American Society for Microbiology Spring Meeting, New Braunfels, TX

“Regulation of the global stress response in Rhodopseudomonas palustris”  Texas State University Departmental Seminar, San Marcos, TX, October 19, 2009.

“Careers and the Microbiology Job Market,” March 9, 2009.  Texas Branch of the American Society for Microbiology Spring Meeting, New Braunfels, TX

Pre-UNT:

“Application of –omics Technologies to Problems in Environmental Microbiology.”  Department of Biology Seminar, University of North Texas, Denton, Texas.  November 6, 2007.

“Noise in Gene Expression.” Department of Biology Seminar, University of North Texas, Denton, Texas.  May 21, 2007.

“Noise and Stochasticity in Gene Regulation.” Biological and Nanoscale Systems Group, Oak Ridge National Lab. December 8, 2006

“Bacterial Biopolymers.”  Department of Materials Science and Engineering Seminar, The University of Tennessee, September 14, 2005.

“Isolation and characterization of the exopolysaccharide from Thauera sp. MZ1T.”

Merck and Co., Elkton, VA.  July 23, 2002.

Ad hoc Reviewer:

Journals:

Applied and Environmental Microbiology

Antimicrobial Agents and Chemotherapy
Water Research
Environmental Science and Technology

Canadian Journal of Microbiology

Journal of Applied Microbiology

Letters in Applied Microbiology

Grants:

National Science Foundation, US 

Grants, Honors, and Awards
P.I. for “Optimization of methods for the isolation of denitrifying bacteria.”  Advanced Microbial Solutions LLC.  $4000.

Co-P.I. for Research in undergraduate education.” Howard Hughes Medical Institute.  P.I L. Hughes.  $1.3M 
Co-P.I. for “Whole genome sequence of Thauera sp. MZ1T,” Department of Energy Joint Genome Institute.  P.I. Gary Sayler.

National Academies Keck Futures Initiative Grant Co-Recipient for “The Processing of Stochastic Fluctuations in Gene Circuits and Networks.”  2004.  $75,000/ one year.   P.I.: Michael Simpson.

Graduate Research Sponsorship, Eastman Chemical Company.  2000-2002.  $20,000

Recipient of the Waste Management Research and Education Institute Fellowship Awards in 2000 and 2001.  $3000 each.

President, Microbiology Graduate Student Association, University of Tennessee, 2000-2001 and 2001-2002.
Students Trained:
At UNT:


Graduate:
Stephanie Simon, Ph.D. Student (Current), Biochemistry.  Project: Stress response in 
the extreme ethanologen Zymomonas mobilis.
Leslie Perry, Ph.D. Student (Current), Biochemistry.  Project: Regulation of stress 
response by the extracytoplasmic function sigma factor RPA4225 in 
Rhodopseudomonas palustris.
Ugochukwu Anieto, Ph.D. Student (Current), Molecular Biology.  Project: Engineering 
of bacterial consortia for production of biofuels from lignocellulosic biomass.
Sarah Martinez Ph.D. Student (Current),  Molecular Biology.  Project: New mechanisms 
in the regulation of the heat shock stress response of bacteria.
Pinidphon Prombutara, Ph.D. Student (Current), Molecular Biology.  Project: 
Mechanism of flocculation in Thauera sp. MZ1T.
Brittany Kiehler, M.S. Student, Biology.  Project: Enzyme-coated nanoparticles for 
biofilm disruption and drug delivery. 
David Visi, M. S. Student (Current), Biology.  Project: New methods for the isolation of 
environmental bacteria and their genes.


Undergraduate and Post-Baccalaureate:

Shirin Verani, TAMS. Project: qPCR detection of small RNAs in Vibrio fischeri
Christine Rivera, PostBac.  Project:  Directed mutagenesis of stress genes in R. palustris


Trisha Pandey, TAMS.  Project: Investigation of conserved unknown proteins in R. 
palustris.
Students trained prior to joining UNT:

Chara Branham: Nursing undergraduate student.  Project: Chemical mutagenesis and 
isolation of floc-deficient mutants of MZ1T.
Sara Drake: Ecology and Evolutionary Biology undergraduate student.  Project: DNA-
DNA hybridization of EPS gene probes to environmental bacterial isolates.
Spencer Wiberly: Biochemistry undergraduate student.  Project: Chemical analysis of 
exopolysaccharides from floc-deficient mutants of MZ1T.
Katie Williams: Microbiology undergraduate student.  Project: Biochemical 
characterization of Thauera sps.
Kee Park: Microbiology undergraduate student.  Project: Generation of short half-life 
variants of LuxA and LuxB by addition of C-terminal peptide tags.
Ling Yan: Civil and Environmental Engineering graduate student: Project: Modeling of 
Quorum sensing in Vibrio fischeri.
Jiang Ke: Microbiology graduate student.  Project: Weight and impact of extrinsic noise 
from various sources on bacterial gene expression.
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