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Education
Postdoctoral fellow    Computational Chemistry, UC-San Francisco, 1999-2001 (with 

                                    Peter Kollman).
Ph.D.                           Computational Chemistry, Boston University, 1994-1999 (with 

                                    John E. Straub).
                                    Thesis title: Direct Computation of Long Time Dynamical
                                    Processes in Peptides and Proteins

B.S.                             Chemistry, Peking University, Beijing, P. R. China, 1986-1990.
Employment History
2008-present                Associate Professor of Chemistry

                                     Gustaf H. Carlson School of Chemistry and Biochemistry

 Clark University

                                     Worcester, MA 

2001-2008                    Assistant Professor of Chemistry

                                     Gustaf H. Carlson School of Chemistry and Biochemistry

 Clark University

                                     Worcester, MA 
2002-2003                    Pregnancy leave (15 weeks)

1990-1994                    Research Associate 

                                     State Key Laboratory for Structural Chemistry of 
                                     Unstable and Stable Species
                                     Institute of Chemistry
                                     Chinese Academy of Sciences 

Teaching Experience

Undergraduate Courses

CHEM101        Introductory Chemistry I

                         Fall 2009, Fall 2010, Fall 2011
CHEM 102       Introductory Chemistry II

                         Spring 2007, Spring 2008
CHEM 260       Physical Chemistry I & Lab for Physical Chemistry I

                         Fall 2001-2007
CHEM 262       Physical Chemistry II & Lab for Physical Chemistry II

                         Spring 2002, Spring 2004, Spring 2006, Spring 2008, Spring 2010, Spring

                         2011, Spring 2012
CHEM 279       Computers in Biochemistry

                         Spring 2012

CHEM 10        Topics in Contemporary Chemistry     

                          Spring 2003
Graduate Courses
CHEM 367       Computational Chemistry: Electronic Structure Calculation  

                          Spring 2007

CHEM 373       Principles of Molecular Modeling

                          Fall 2003, Spring 2006
CHEM379        Computers in Biochemistry

                          Spring 2012

CHEM 380        Research Seminar

                          Spring 2002, Spring 2003
Supervisory Experience

Ph.D. students:

Mingfeng Yang      Sept. 2001- July 2006          
Doctoral thesis: Mapping the Early Steps of Amyloid Formation of Transthyretin by Computational Approaches  
(Currently postdoc fellow with David Teplow, UCLA)

Jingyan Zhao         Sept. 2001- June 2006 
Doctoral thesis: Analytical and computational Studies on Fulvic Acid- Metal Ion, Parvalbumin-Ca2+, and Anthrax Toxin Systems

(Currently works for Massachusetts Office of International Trade and Investment)
Haijun Yang          Jan. 2003-Dec. 2007          

Doctoral thesis:  Predictions of Protein-Folding Pathways and Simulations of Protein-Ligand Interactions
Hao Wu                 Sept. 2004- Oct. 2009

Doctoral thesis:  Folding of Amyloidogenic Protein and Human Telomerase RNA Pseudoknot

Jue Fan                  2007-2012
Doctoral thesis: Exploration of Novel Kinetic Tools to Study Protein Folding and Misfolding

Hanzhong Liu        2008-present
M.S. students: 

Mina Khanlarzadeh 2006-2007

M.S. thesis: Entropic Calculations of Protein Chains
Undergraduate Research Students

Moran Shonfeld     2002                     Summer Research Fellow

Boyan Yordanov    2004-2005            B.A. honor thesis

Alana Canfield       2006-2007            B.A. honor thesis 
James Wilson         2007                      Summer Research Fellow
Khiem Nguyen       2010-2011            B. A. honor thesis
Postdoctoral Fellows

Ming Lei               2002-2005    

Dawei Li               2005-2007        

Mojie Duan           2009-present

Minghai Li            2010-present

Research Support

Current Support
National Research Council (NRC) at the National Academies of Science and National Resource for Biomedical Supercomputing (PSCA12013P)
Hidden Intermediates and Salt-induced Refolding
11/01/2012-07/31/2013 (100,000 Anton node hours)
Role: PI
NIH/NIGMS 
(1R01GM088326)




 
Study protein folding mechanism using a roadmap-based approach

08/01/2009-07/31/2014 ($ 830,000 direct cost)
Role: PI  
Previous Support
Petroleum Research fund (PRF#39205-G4)  
Mapping the Early Steps of Amyloid Formation with Computational Approaches           

05/01/2003-08/31/2005  ($35,000 total)
Role: PI

National Science Foundation Major Research Instrumentation (DBI-0320875)  

Acquisition of a high performance parallel computing cluster for the Departments of Biology, Chemistry, Physics, and Mathematics and Computer Science at Clark University. 
P. I. David S. Hibbett

09/01/2003-31/08/2006 ($190,000 total).

Role: Co-PI
Human Frontier Science Program, Young Investigators' Award (RGY24/2003)
Monitoring HIV-1 Tat protein function by single-molecule spectroscopy and molecular dynamics simulation

P.I. Alessandro Marcello 
06/01/2003-05/31/2007  ($187,500 total cost for S. Huo)
Role: Co-PI
NIH (1R15 AI054577-01)  

MD Study of Anthrax Edema Factor:Calmodulin Complexes 

05/01/2003 - 04/30/2007 ($100,000 total direct cost)

Role: PI  (Don Nelson was the original PI.  S. Huo took over on 10/26/05 after his sudden death.)

NIH (1R15 AG025023-01)  
Simulations on the early events of TTR amyloidogenesis  
01/01/2005-12/31/2008 ($150,000 total direct cost)
Role: PI

National Research Council (NRC) at the National Academies of Science and National Resource for Biomedical Supercomputing (MCB110061P)
Investigate Hidden Intermediates in Protein Folding 
11/01/2011-07/31/2012 (40,000 Anton node hours)
Role: PI

Award
Oliver and Dorothy Hayden Junior Faculty Fellow (2010-2011).

Professional Service

Journal Article Review:

Proceedings of the National Academy of Sciences of the United States of America, Biophysical Journal, Journal of Chemical Physics, Protein Science, Journal of Chemical Theory and Computation, Proteins, Biochemistry, Journal of the American Chemical Society, Current Computer-Aided Drug Design, Current Medicinal Chemistry,
Journal of Chemical Information and Modeling, Journal of Physical Chemistry B. Electrophoresis, Journal of Molecular Graphics and Modeling, Current Alzheimer Research, Combinatorial Chemistry & High Throughput Screening, Journal of Computational Chemistry, The Journal of Physical Chemistry Letters
Grant Review

Petroleum Research Fund
U.S. Civilian Research and Development Foundation (CRDF)
Alzheimer's Association
Republic of Lebanon National Council for Scientific Research.

The Marsden Fund in New Zealand

The North Carolina Biotechnology Center, the Multidisciplinary Research Grant program
Research Corporation

Panel of Federal Funding Agent
2013: Panelist of National Science Foundation, Division of Biological Infrastructure 
Editorial Positions 
2011- : Editorial board, ISRN Biomathematics 
2012-:  Special society journal reviewer. Alzheimer’s & Dementia: the Journal of the Alzheimer’s Association 
University Service
Thesis/Dissertation Committee member

Master degree:  Kamau Fahie(2003), Mina Khanlarzadeh(2007, thesis advisor), Sam Sparks (2011), Kathryn MacDowell (2013)
Ph.D.: Jinbu Wang (2006), Jingyan Zhao (2006, thesis advisor), Mingfeng Yang (2006, thesis advisor), Haijun Yang (2007, thesis advisor), Hao Wu (2009, thesis advisor), Xuefeng Wang (2009), Brittany Morgan (2010), Jue Fan(2012, thesis advisor), Gai Liu (2012), Hanzhong Liu(thesis advisor), Jhashanath Adhikari 
Honorary Degree Committee (2006-2008)
Research board (2009-2011)
Faculty workload task force (2010-2012)
Peer Reviewed Publications:

Clark University (the undergraduate student, graduate student, and postdoctoral fellow co-authors directly under my supervision are indicated by *, underline, and ||, respectively.)
Duan, M.|| Fan, J. Li, M.||, Han, L. and Huo, S. (in press) “Evaluation of Dimensionality-Reduction Methods from Peptide Folding−Unfolding Simulations” J. Chem. Theory. Compt. dx.doi.org/10.1021/ct400052y
Duan, M.|| Fan, J. and Huo, S. (2012) “Conformations of Islet Amyloid Polypeptide Monomers in a Membrane Environment: Implications for Fibril Formation” PLoS

ONE 7(11): e47150.

Liu, H. and Huo, S. (2012) "Effects of two solvent conditions on the free energy landscape of the BBL peripheral subunit binding domain". J. Phys. Chem. B. 116: 646-652.

Fan, J., Duan, M.|| Li, D.|| Wu, H., Yang, H., Han, L. and Huo, S. (2011) “Observation of Two Families of Folding Pathways of BBL”, Biophysical Journal. 100: 2457–2465.

Wu, H., Canfield, A.* Adhikari, J., and  Huo, S. (2010) “Quantum Mechanical Studies on Model (-Pleated Sheets”.  J. Compt. Chem. 31: 1216–1223.
Li, D.,|| Mohanty, S., Irbäck, A., and Huo, S. (2008) “Formation and Growth of Oligomers: A Monte Carlo Study of an Amyloid Tau Fragment”. PLoS Comput. Biol. 4(12): e1000238. 
Lim, C., Yang, H., Yang, M., Wang, C., Shi, J., Berg, E. A., Pimentel, D. R., Gwathmey, J. K., Hajjar, R. J., Helmes, M., Costello, C., Huo, S., and Liao. R. (2008) “A Novel   Mutant Cardiac Troponin C Disrupts Molecular Motions Critical for Calcium Binding Affinity and Cardiomyocyte Contractility” Biophysical J. 94, 3577-3589. (Cover).
Li, D.||, Yang, H., Han, L., and Huo, S. (2008) “Predicting the folding pathway of engrailed homeodomain with a probabilistic roadmap enhanced reaction-path algorithm”, Biophysical J. 94, 1622-1629.
Li, D.||, Khanlarzadeh, M., Wang, J., Huo, S., and Bruschweiler, R. (2007) “Evaluation of Configurational Entropy Methods from Peptide Folding-Unfolding Simulation”, J. Phys. Chem. B. 111, 13807-13813.
Li, D.||, Han, L., Huo, S. (2007) "Structural and Pathway Complexity of β-strand Reorganization within Aggregates of Human Transthyretin(105-115) Peptide", J. Phys. Chem. B. 111, 5425-5433.
Yang, H., Wu, H., Li, D. ||, Han, L., and Huo, S. (2007) “Temperature-Dependent Probabilistic Roadmap: Algorithm for Calculating Variationally Optimized Conformational Transition Pathways”, J. Chem. Theory Comput. 3, 17-25.

Yang, M., Yordanov, B.*, Levy, Y., Brüschweiler, R., and Huo, S. (2006) The Sequence-Dependent Unfolding Pathway Plays a Critical Role in the Amyloidogenicity of Transthyretin. Biochemistry. 45, 11992-12002.

Zhao, J., Nelson, D. J., and Huo, S. (2006) Potential Influence of Asp in the Ca2+ Coordination Position 5 of Parvalbumin on the Calcium Binding Affinity: A Computational Study.  J. Inorg. Biochem. 100, 1879–1887.
Yang, M., Lei, M.||, Yordanov B.*, and Huo, S. (2006). Peptide Plane Can Flip in Two Opposite Directions: Implication in Amyloid Formation of Transthyretin. J. Phys. Chem. B. 110, 5829-5833.
Yang, M., Lei, M.||, Bruschweiler, R., Huo, S. (2005).  Initial conformational changes of human transthyretin under partially denaturing conditions. Biophysical J. 89, 433-443.

Lei, M.||, Yang, M., Huo, S. (2004).  Intrinsic versus mutation dependent instability/flexibility: A comparative analysis of the structure and dynamics of wild-type transthyretin and its pathogenic variants.  J. Struct. Biol. 148, 153-168.
Yang, M., Lei M.||, Huo, S. (2003).  Why is Leu55(Pro55 transthyretin variant the most amyloidogenic: insights from molecular dynamics simulations of transthyretin monomers.  Protein Sci.  12, 1222-1231.
Postdoctoral Research

Huo, S., Wang, J., Cieplak, P., Kollman P. A., Kuntz I. D. (2002). Molecular dynamics and free energy analyses of cathepsin d-inhibitor interactions: insight into structure-based ligand design. J. Med. Chem. 45, 1412-1419.

Huo, S., Massova, I., Kollman, P. A. (2002). Computational alanine scanning of the 1:1 human growth hormone-receptor complex. J. Comput. Chem. 23, 15-27. 

Wang, J., Wang, W., Huo, S., Lee, M., & Kollman, P. A. (2001).  A solvation model based on weighted solvent accessible surface area.  J. Phys. Chem. B. 105, 5055-5067.

Kollman, P. A., Massova, I., Reyes, C., Kuhn, B., Huo, S., et al. (2000). “Calculating Structures and free energies of complex molecules: combining molecular mechanics and continuum model.” Acc. Chem. Res. 33, 889-897.

Graduate Research

Straub, J. E., Guevara, J., Huo, S., Lee J. P. (2002).  Long time dynamic simulations: exploring the folding pathways of an Alzheimer’s amyloid A(-peptide.  Acc. Chem. Res.  35, 473-481.

Huo, S., & Straub, J. E. (1999). Direct computation of long time dynamical processes in peptides and proteins: reaction path study of the coil to helix transition in polyalanine Proteins: Structure, Function, and Genetics 36, 249-261

Huo, S., & Straub, J. E. (1997). The MaxFlux Algorithm for Calculating Variationally Optimized Reaction Paths for Conformational Transitions in Many Body Systems at Finite Temperature. J. Chem. Phys. 107, 5000-5006. 

Ma, J., Huo, S., & Straub, J. E. (1997). Molecular Dynamics Simulation Study of the B-States of Solvated Carbon Monoxymyoglobin. J. Am. Chem. Soc. 119, 2541-2551. 

Postgraduate Research

Huo, S., Wang, H., & Chen, J. (1995). Online Control and Spectral Drawing Software for Fluorescence Spectrophotometer. Computers and Applied Chemistry 12, 233-236. 

Undergraduate Research

Xiao, G., Huo, S., Tang, R., Ma, Z., & Cao, T. (1992). Study of the Abnormal Effects of Rare Earth Elements on Tetrahymena. China Environmental Science 12, 292-297.

Book chapter
Kuhn, B., Domini O., Huo, S., Wang J, Kollman, P. A.  (2001). MM-PBSA applied to computer-assisted ligand design.  In Free energy calculations in rational drug design.  Reddy, M. R. and Erion, M. D. editors.  Kluwer Academic/Plenum Publishers: New York.

Symposium organizer
Experimental and Computational Aspects of Protein Folding. Twentieth Annual Harry C. Allen Jr. Symposium. Clark University. Worcester, MA. Oct. 3, 2008.

Experimental and computational aspect of protein aggregation. Nineteenth Annual Harry C. Allen Jr. Symposium. Clark University. Worcester, MA. Oct. 12, 2007.
Structural Determination, Refinement, and Modeling of Large Biomolecular Complexes. DIVISION OF PHYSICAL CHEMISTRY. 234th ACS National Meeting, Boston, MA, August 19-23, 2007.
Oral presentations (since 2001)
       June 17-21, 2012.  Protein Folding and Dynamics: From experiment to theory, Telluride, CO. “Folding, Force Field Issues, and Conformational Changes in Membrane Environment”

        June 17-21, 2012.  Searching for Reaction Coordinates and Order Parameters, Telluride, CO. “Benchmark for Reaction-path Algorithms”.

        June 21-25, 2010. Search for Reaction Coordinates and Order Parameters, Telluride, CO.  “Study the Folding Mechanism of BBL Using Roadmap Based MaxFlux”.
        January 20, 2010.  Department seminar at University of Massachusetts Medical School, Worcester, Department of Biochemistry and Molecular Pharmacology.   “Formation and Growth of Amyloid Oligomers”.     

       August 16-20, 2009.  ACS National meeting, Washington D.C. “Formation and Growth of Amyloid Oligomers”.
       July 1-August 15, 2009. KITPC program “Function and Dynamics of Biomolecules”, Kavli Institute for Theoretical Physics China (KITPC), Institute of Theoretical Physics, Chinese Academy of Sciences (CAS), Beijing, China. (Invitation denied due to time conflict.)

       May 5, 2009. Seminar at Center of Theoretical Biology, Peking University, Beijing, China. “Formation and growth of amyloid oligomers”.
       BIT's 6th Annual Congress of International Drug Discovery Science and Technology (IDDST), October 18-22, 2008, in Beijing, China.  (Invitation denied due to time conflict.)

     August 17-21, 2008.  ACS National meeting, Philadelphia. “Computational mutagenesis of protein and estimation of protein/peptide configurational entropy”
     June 23-27, 2008. Telluride workshop on “Searching for Reaction Coordinates and Order Parameters”. Title of the talk “Predicting Protein-folding Pathway with a
Probabilistic Roadmap Enhanced Reaction-Path Algorithm”.
     Oct. 31, 2007.  Physical Chemistry seminar, Chemistry Dept., Boston University.

“Mapping the early steps of amyloid formation with computational  approaches”.
     May 10-11, 2007.  Biochemistry symposium of Florida American Chemical Society Section.  Orlando, FL. Keynote speaker. “Mapping the early steps of amyloid formation with computational  approaches”.
     Feb. 18-21, 2007.  Quantitative Computational Biophysics Workshop.  Tallahassee, FL.  “Free Energy Surface and Pathway Complexity of β-strand Reorganization within Aggregates”.

     Feb. 2007. Biophysics and biophysical chemistry seminar at SUNY - Stony Brooks (Invitation denied due to time conflict).

     October 19-22, 2006.  62nd SouthWest Regional Meeting of the American Chemical Society Houston, Texas - (Invitation denied due to time conflict.).

    October 5, 2006 “Mapping the early steps of amyloid formation with computational  approaches”, Virginia Commonwealth University, Richmond, VA (Sponsored by 2006 ACS Women Chemists Committee Lectureships)

    March 31, 2006 “Mapping the early steps of amyloid formation with computational  approaches”, Siena College, Loudonville, NY
    April 22, 2005  “Mapping the early steps of amyloid formation with computational  approaches”, Rhode Island College, Providence, RI

    March 13-17, 2005. “Initial conformational changes of transthyretin triggering amyloid formation”, the 229th ACS National Meeting, in San Diego, CA. 

   Feb. 11, 2005 “Mapping the early steps of amyloid formation with computational  approaches”, Amyloid Research and Treatment Center, Boston University, MA

   Feb. 9-11, 2004  “Mapping the early steps of amyloid formation with computational  approaches”,  In the meeting of PROTEIN MISAGGREGATION:  FROM BIOMOLECULES TO NEURODEGENERATION, Boston, MA

    April 3, 2003  “Why is Leu55(Pro55 transthyretin variant the most amyloidogenic: insights from molecular dynamics simulations of transthyretin monomers”, Bioinformatics seminar, Clark University, Worcester, MA
    April 11, 2002  “Computer simulation of biomolecular systems”, Physics Department Colloquium, Clark University, Worcester, MA

Posters (since 2001)
August 5-8, 2012, “Initial Islet Amyloid Polypeptide Monomer-Monomer Contacts Resemble the Antiparellel Cross-section Bilayer of the Fibril Structure” the 26th Symposium of the Protein Society, San Diego, CA.
July 23-27, 2011, “Simulation study of BBL under various conditions” the 25th Anniversary Symposium of the Protein Society, Boston, MA.
   August 22 - 26, 2010, “Folding mechanism of BBL” the 240TH AMERICAN CHEMICAL SOCIETY  NATIONAL MEETING, BOSTON, MA
    August 1-5, 2010, "Dimensionality Reduction Techniques for the Study of Protein Conformations", the 24th Annual Symposium of The Protein Society, San Diego, CA, 

    February 23-27, 2002, “Molecular Dynamics and Free Energy Analyses of Cathepsin D-Inhibitor Interactions: Insight into Structure-Based Ligand Design”, Biophysical Society 46th Annual Meeting, satellite meeting in memory of Peter A. Kollman, San Francisco, CA
    August 18-22, 2002, “Molecular dynamics simulations on the wild-type human transthyretin and its variants”, Division of Computers in Chemistry, the 224th ACS National Meeting, Boston, MA.
  July 26-30, 2003, “Molecular dynamics simulations of wild-type transthyretin and its pathogenic variants”, 17th Symposium of the Protein Society, Boston Marriott/Copley Place, MA

  March 28-April 1, 2004, “A comparative analysis of the structure and dynamics of wild-type transthyretin and its pathogenic variants: Insights from molecular dynamics simulations”, the 227th ACS National Meeting, Anaheim, CA

    August 19-23, 2007, “Temperature-Dependent Probabilistic Roadmap: Algorithm for Calculating Variationally Optimized Conformational Transition Pathways”, the 234th ACS National Meeting, Boston, MA, 
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