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Education and professional experience

1989-1994 Chemistry studies at the university of Groningen, the Netherlands. Specialisation: Bio-
physical chemistry. Supervisor: prof. H.J.C. Berendsen.

1994-1998 PhD student a the the university of Groningen, the Netherlands, the department of bio-
physical chemistry. Promotor: prof. H.J.C. Berendsen. Subject: Native state protein
dynamics studied by a variety of computer simulation techniques.

1998-2003 Postdoctoral fellow in the theoretical molecular biophysics group headed by Dr. Helmut
Grubmüller, at the Max-Planck Institute for Biophysical Chemistry, Göttingen, Ger-
many. Subject: Structure and function of aquaporins, studied by Molecular Dynamics
and other computational techniques.

1997-2005 Extensive research visits to Rome university, EMBL Heidelberg, the Basel Biocentre
and Nijmegen university.

2004- Head of the computational biomolecular dynamics group, Max-Planck Institute for Bio-
physical Chemistry, Göttingen, Germany.

2009 apl. Professor in physics, university of Göttingen.

Teaching and advanced training

• Computational Biophysics I and II for third and fourth year physics and chemistry stu-
dents, university of Göttingen, since 2006;

• Advanced simulation course (lectures+practicals) ”Computersimulation biomolekularer
Prozesse” for third year physics and chemistry students, university of Göttingen, 2004-
2006;

• education of first and second year chemistry and physics students in practical courses
university of Groningen, 1994-1998;

• participation in several courses/workshops/masterclasses among which C/C++ program-
ming, protein folding, molecular modelling, advanced techniques in Molecular Dynam-
ics, in Shanghai, Nijmegen, Utrecht, Basel, Groningen, Göttingen.
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Research interests

Protein structure-dynamics-function relationships, studied by computational techniques. In particular:

• large-scale molecular dynamics simulations and related techniques for the study of biomolecular dy-
namics at the atomic level tailored to unravel the functional mechanism of proteins and other biological
macromolecules and complexes.

• reduced dimensionality methods not only to analyse molecular dynamics simulation trajectories but
also to develop novel simulation techniques tailored at enhancing simulation efficiency;

• the use of molecular dynamics simulations and related techniques in the elucidation and refinement of
macromolecular structures based on experimental data (x-ray, NMR, EM);

• development and application of alternative simulation approaches, like the CONCOORD method, to
address questions that because of size and/or timescale issues are not accessible by conventional molec-
ular dynamics simulations;

• conformational sampling and free energy approaches to structure based drug design.

Computing experience

Author of CONCOORD, an efficient method to predict (protein) conformational freedom from geometric
constraints. Contributed essential dynamics sampling and normal modes to the gromacs molecular dynamics
simulation suite, contributed several routines to the WHAT IF molecular modelling and visualisation package.
Broad experience on different UNIX systems, extensive programming experience.

Languages

Dutch (mother tongue), English (fluent), German (fluent).

Referee assistance for journals and funding agencies

Journals: Algorithms, Angewandte Chemie, BBA Biomembranes, BMC Structural Biology, BMC Biochem-
istry, Biophysical Journal, Biopolymers, Chembiochem, Chemphysche, Chemmedchem, Chemical Physics
Letters, Drug Discovery Today, Journal of Biological Physics, European Biophysics Journal, JACS, Journal of
Chemical Theory and Computation, Journal of Computational Chemistry, Journal of Computer aided molec-
ular design, Journal of Medicinal Chemistry, Journal of Molecular Biology, Journal of Molecular Graphics
and Modelling, Journal of Molecular Modeling, Journal of Physical Chemistry, Journal of Structural Biol-
ogy, Molecular Systems Biology, Nucleic Acids Research, Proceedings of the National Academy of Sciences
U.S.A., Proteins: Structure, function and genetics, Protein Science, Science.

Funding agencies: DFG, NSF, NWO, STW, ISF.



Grants

1. ”Computer simulation of enzymatic processivity” - Funded by the Deutsche Forschungsgemeinschaft
(DFG GR 2079/1),

2. ”Single file water transport across peptidic nanopores” - funded by the Deutsche Forschungsgemein-
schaft (DFG GR 2079/2),

3. ”Validation of the Plasmodium aquaglyceroporin as a drug target” - Funded by the EU (FP6-2003-
LIFESCIHEALTH-3 - 012189), together with H. Grubmüller,

4. Marie Curie Research Training Network ”Aqua(glycero)porins”, funded by the EU.

5. ”An integrated strategy for the in silico prediction and clinical evaluation of the cardiotoxicity of drug
candidates”, Funded by TI Pharma.

6. ”Receptor ligand binding: complex structure prediction and affinity evaluation” - Funded by the Deutsche
Forschungsgemeinschaft (DFG GR 2079/4),

7. ”Spontaneous and induced aggregation of peptides” - Funded by the Deutsche Forschungsgemeinschaft
(GRK 782)

8. European Drug Initiative for Channels and Transporters (EDICT), funded by the EU.

9. ”Lipid-protein interactions in membrane embedded channels probed by atomistic molecular dynamics
simulations” within the collaborative research center SFB 803 ”Functionality Controlled by Organisa-
tion in and between Membranes”, funded by the DFG.

Supervised Ph.D. Theses (past and current)

• Harshad Joshi - 1.2004 - 5.2007

• Daniel Seeliger - 3.2004 - 1.2008

• Marcus Kubitzki - 7.2004 - 12.2007

• Jochen Hub - 8.2004 - 1.2008

• Guillem Portella - 9.2004 - 4.2008

• Camilo Aponte - 9.2007 -

• Dirk Matthes - 2.2008 -

• Martin Vesper - 1.2009 -

• Sören Wacker - 1.2009 -

• Jan-Henning Peters - 3.2009 -

• Vytautas Gapsys - 1.2010 -
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Invited talks at conferences and workshops

1. BioScience 2010, Forschungszentrum Jülich, Germany, November 15 - 17, 2010. ”The dynamics of
molecular recognition and aggregation.”

2. Epithelial transport Workshop 2010, Strobl, Austria, June 25-27, 2010. ”Selectivity, gating and inhibi-
tion of aquaporin water channels”.

3. 7th transport colloquium, castle Rauischolzhausen, Germany, May 27-28, 2010. ”Selectivity mecha-
nisms in aquaporins”.

4. VIII Workshop on Molecular Theories and Simulations, Gaeta, Ita;y, May 24-26, 2010. ”Mechanisms
underlying molecular recognition.”

5. NBIC thematic meeting Protein structure bioinformatics. University of Nijmegen, the Netherlands,
March 1, 2010. ”Permeation and inhibition mechanisms in water and ion channels”.

6. Workshop: Molecular Simulation of Transport Phenomena in Chemistry and Biology, Saarbrücken,
Germany, October 8, 2009. ”Molecular mechanisms underlying selectivity, gating and inhibition in
aquaporins”

7. TCCM masterclass, Leuven, Belgium, September 15-16, 2009. ”Permeation mechanisms across bio-
logical membranes.” and ”Collective transitions in enzyme catalysis and molecular recognition.”

8. Novo Nordisk Prize Symposium, Aarhus, September 10-11, 2009. ”Permeation, inhibition and gating
mechanisms in aquaporin water channels.”

9. Membrane protein bioinformatics workshop Stockholm, September 7-8, 2009. ”Permeation mecha-
nisms across biological membranes.”

10. Biomedical transporters 2009, Thun, CH, August 9-13, 2009. ”Permeation mechanisms across biolog-
ical membranes.”

11. Heraeus Summer School 2009: Quantum and Classical Simulation of Biological Systems and their
Interaction with Technical Materials, Bremen, June 15-26, 2009. ”Permeation mechanisms across bio-
logical membranes.” and ”Collective transitions in enzyme catalysis and molecular recognition.”

12. 2nd Conference on Drug Development for the Third World, Trieste, Italy, June 1-5, 2009. ”Flexibility
and drug design”.

13. The young investigatorsḿeeting, Estuary Island, Kerala, India, February 24-28, 2009. ”Collective tran-
sitions in enzyme catalysis and molecular recognition.”

14. Regional Biophysics Conference 2009, Linz, Austria, 10-14 February 2009. ”Collective transitions in
enzyme catalysis and molecular recognition.”



15. Gromacs workshop on Advanced Simulation Methods, Göttingen, September 24th-26th, 2008. ”Col-
lective transitions in enzyme catalysis and molecular recognition.”

16. CECAM workshop Membrane Protein Assembly: Theory and Experiment Lausanne, September 3-6,
2008. ”Permeation mechanisms across membranes.”

17. ICM meeting, Uppsala, Sweden, April 3-4, 2008. ”Water and ion permeation through natural and
synthetic membrane channels”

18. Water interfaces in physics, chemistry and biology: a multi-disciplinary approach. 8-13 December
2007, Obergurgl, Austria. ”Dynamics and energetics of water permeation across biological channels
and model peptidic pores.”

19. SFB 613-Symposium, Bielefeld University, Oct. 8.- 9., 2007. ”Ion and water permeation through
natural and synthetic channels: a single-molecule perspective.”

20. Aquaporin 2007,, July 13-17, 2007, Nara, Japan. ”Mechanism of selectivity in the aquaporin family of
water channels”.

21. VIII. Annual Linz Winter Workshop, Advances in Single-Molecule Research for Biology & Nanoscience.
February 4-6, 2006, Linz, Austria. ”Dynamics and mechanism of aquaporin water channels”.

22. SBC-WCN workshop on protein structure/function prediction and comparative genomics. May 28-29
2005, Stockholm, Sweden. ”The mechanism of water permeation and proton exclusion in the aquaporin
family of water channels”.

23. MGMS Annual International Meeting 2005 ”Membranes and Membrane Proteins” April 4th - 6th 2005,
Oxford, UK. ”The mechanism of water permeation and proton exclusion in the aquaporin family of
water channels”

24. BioSapiens workshop on membrane proteins January 27-30, 2005, Nijmegen, the Netherlands, ”The
mechanism of water permeation and proton exclusion in the aquaporin family of water channels”

25. EMBO course ”Methods for protein simulations and drug design”, September 13-24, 2004, Shanghai,
China. ”Introduction into molecular dynamics simulations”, ”Water permeation and proton exclusion
in the membrane water channel aquaporin-1”, ”Principal components analysis”

26. The Biannual International Meeting of the International Society of Quantum Biology and Pharmacol-
ogy. June 5-8, 2004, Como, Italy. ”Dynamics and mechanism of water permeation and proton exclusion
in aquaporins”

27. Graduiertenkolleg ”Protein-protein interactions in signal transduction”, November 7-8, 2003, Regens-
berg, Germany. ”Water permeation and proton exclusion in the membrane water channel aquaporin-1.”

28. COST D22 EU Workshop ”Membrane Protein interactions”, October 30-31, 2003, Madrid, Spain. ”Wa-
ter permeation and proton exclusion in the membrane water channel aquaporin-1”

29. 4th European Biophysics Congress, EBSA 2003, July 5-9, July, Alicante, Spain. ”Water permeation
across biological membranes: structure, dynamics and mechanism of aquaporin-1 and GlpF”

30. Workshop ”Computer Simulation and Theory of Biomolecules”, May 9-10, 2003, Hünfeld, Germany.
”The mechanism of proton exclusion in the water channel Aquaporin-1”

31. PSB workshop ”Membrane structure and function.” February 10-11th, 2003, Grenoble, France. ”Wa-
ter permeation across biological membranes: structure, dynamics and mechanism of aquaporin-1 and
GlpF”



32. 4th ORCS International symposium on ”Development of New Structural Biology Including Hydrogen
and Hydration.” November 11-12, 2002, Tsukuba, Japan. ”Water permeation across biological mem-
branes: structure, dynamics and mechanism of aquaporin-1 and GlpF”

33. Annual Meeting of the German Biophysics Society, September 8-10, 2002, Dresden, Germany ”Water
permeation across cell membranes: aquaporin-1”

34. 1st Workshop on Molecular Theories and Simulations. May 10-12, 2002, Sperlonga, Italy. ”Water per-
meation across biological membranes: structure, dynamics and mechanism of aquaporin-1 and GlpF”

35. ESS workshop on ”Flexibility and Function of Proteins.” January 25-27 2002, Heidelberg, Germany.
”Water permeation across biological membranes: structure, dynamics and mechanism of aquaporin-1
and GlpF”

36. Workshop ”Computational biology and bioinformatics”, November 29, 2001, Jena, Germany. ”Structure-
dynamics-function relationships in proteins probed by computer simulations”

37. Workshop ”Computer Simulation and Theory of Biomolecules”, May 23-24, 2001, Hünfeld, Germany.
”Essential dynamics of reversible peptide folding”

38. CECAM Workshop on ”Calculation of concerted motions in biomolecules” October 11-14, 1999, Lyon,
France. ”Concerted motions in proteins: to what extent does structure determine dynamics?”

Invitations to colloquia and seminars

39. ECROPS seminar, department of biology, university of Erlangen, Germany. January 13, 2011. ”Perme-
ation mechanisms across biological membranes”

40. Department seminar, physical chemistry, University of Dortmund, Germany. October 14, 2010. ”Spon-
taneous peptide aggregation in silico”.

41. Physiology department seminar, University of Hannover, Germany. September 14, 2010. ”Permeation
mechanisms across biological membranes”

42. NCMLS Department seminar, university of Nijmegen, the Netherlands, December 1, 2009. ”Molecular
mechanisms underlying selectivity, gating and inhibition in aquaporins”.

43. Department seminar, polymer physics, university of Eindhoven, the Netherlands, November 30, 2009.
”Permeation and inhibition mechanisms in water and ion channels.”

44. Department seminar, Institute of Physical and Theoretical Chemistry, University of Frankfurt, June 29,
2009. ”Collective dynamics underlying enzyme catalysis and molecular recognition”.

45. Department seminar, Department of pharmacy, university of Kiel, April 20, 2009. ”Permeation mecha-
nisms across membrane channels.”

46. Department seminar, Institut für Pharmakologie und Toxikologie, university of Vienna, Austria, January
15. 2009. ”Water and ion permeation through natural and synthetic membrane channels.”

47. Institute seminar, Max Planck Institute for Biophysics, Frankfurt, December 4, 2008. ”Permeation
mechanisms across membranes.”

48. Institute seminar, department of biology, Darmstadt university, November 27, 2008. ”Permeation mech-
anisms across membranes.”



49. Institute seminar Computer-Chemie-Centrum Erlangen, November 17, 2008. ”Collective dynamics
underlying enzyme catalysis and molecular recognition.”

50. Institute seminar Forschungszentrum Jülich, July 4, 2008. ”Water and ion permeation through natural
and synthetic membrane channels.”

51. Institute seminar at the John Innes Centre, Norwich, UK. June 24, 2008. ”Collective dynamics under-
lying enzyme catalysis and molecular recognition.”

52. EDICT Kickoff meeting, Düsseldorf, June 18-20, 2008. ”Aquaporin channels as dug targets”

53. master course ”Molecular simulation of membrane channels”, Basel, CH. March 29, 2008.

54. Department seminar, School of Computing Sciences, University of East Anglia, Norwich, UK. Jan 24,
2008.

55. master course ”Molecular docking”, Manchester, May 15, 2007.

56. Kickoff meeting RTN Network ”Aquaglyceroporins”, Gothenburg, Nov. 30, 2006; ”Dynamics and
mechanism of aquaporin water channels”.

57. 3. ZKI-Autumn meeting 2006, GWDG, Göttingen, Sept. 26, 2006; ”Simulating proteins in action: a
challenge for high-performance computing”.

58. Seminar at the University of Braunsweig, Jul 28, 2006; ”Biomolecular dynamics: from peptide folding
to membrane transport”

59. Seminar at Alcon Inc., Ft. Worth, USA, Feb. 17, 2006. ”Dynamics and mechanism of aquaporin water
channels”.

60. Graduate School Seminar, GRK 782, Göttingen, Feb. 2, 2006. ”Biomolecular dynamics: from peptide
folding to membrane transport”

61. Seminar at the University of Saarbruecken, Sept. 8th, 2005. ”Structural variance in solution NMR
ensembles.”

62. Seminar at the Biozentrum, University of Basel, April 12th, 2005; ”The mechanism of water permeation
and proton exclusion in the aquaporin family of water channels”

63. Seminar at the Department of Biochemistry and Structural Biology, August 12 2003, University of
Edinburgh, UK. ”Mechanism of water permeation and proton exclusion in the membrane water channel
Aquaporin-1

64. Seminar at the Department of Cell Physiology, July 16 2003, University of Nijmegen, the Netherlands.
”Water permeation across biological membranes: structure, dynamics and mechanism of aquaporin-1
and GlpF”

65. 6th EU biotech (’Aquaplugs’) meeting. May 23-25, 2003, Aarhus, Denmark. ”The mechanism of
proton exclusion in the water channel Aquaporin-1”

66. 5th EU biotech (’Aquaplugs’) meeting. October 18, 2002, Hamburg, Germany. ”The structure of the
Aquaporin-1 water channel: a comparison between cryo-electron microscopy and x-ray crystallogra-
phy.”

67. seminar series: ”Meet the expert.” July 8-12 2002, CMBI, University of Nijmegen, the Netherlands.
”Prediction of protein conformational freedom from distance constraints”



68. Seminar at the Department of Biochemistry, University of Zürich, Switzerland, Prof. A. Caflisch. May
31, 2002. ”Structure-dynamics-function relationships in proteins probed by computer simulations”

69. Institute seminar ”Doktorandenseminar”, Max Planck Institute for biophysical chemistry, Göttingen,
Germany. May 8, 2002. ”Water permeation across biological membranes: structure, dynamics and
mechanism of aquaporin-1 and GlpF”

70. 4th EU biotech (’Aquaplugs’) meeting. April 7-11, Haute-Nendaz, Switzerland. ”Molecular dynamics
simulation of water permeation across Aquaporin-1 and GlpF”

71. Seminar at the Forschungsinstitut für Molekulare Pharmakologie, Berlin, Germany, Dr. P. Pohl. March
19, 2002. ”Water permeation across biological membranes probed by computer simulations”

72. Seminar at the Theoretical Chemistry department, Frankfurt University, Frankfurt am Main, Germany,
Prof. G. Stock. ”Structure-dynamics-function relationships in proteins probed by computer simula-
tions”

73. Seminar at the physical biology department, University of Rio de Janeiro, Brazil, Prof. P. Bisch. January
22, 2002. ”Structure-dynamics-function relationships in proteins probed by computer simulations”

74. Institute seminar at the ”Embrapa Recursos Geneticos e Biotecnologia”, Brasilia, Brazil. January 17,
2002. ”Structure-dynamics-function relationships in proteins probed by computer simulations”

75. Institute seminar at the Centre for Molecular and Biomolecular Informatics (CMBI), Nijmegen, the
Netherlands, Prof. G. Vriend. December 3, 2001. ”Water permeation across biological membranes:
structure, dynamics and mechanism of aquaporin-1 and GlpF”

76. 3rd EU biotech (’Aquaplugs’) meeting. October 19-20, 2001, Göttingen, Germany. ”Water permeation
across biological membranes: structure, dynamics and mechanism of aquaporin-1 and GlpF”

77. 2nd EU biotech (’Aquaplugs’) meeting. June 1-2, 2001, Edinburgh, UK. ”A refined structure of human
Aquaporin-1”

78. Depatment seminar at the biophysics department, Wageningen University, the Netherlands. May 29,
2001. ”Structure and dynamics of human aquaporin-1”

79. Department seminar at the Biochemistry department, University of Dundee, Scotland, UK. Dr. D. Van
Aalten. February 20, 2001. ”Structure and dynamics of human aquaporin-1”

80. 1st EU biotech (’Aquaplugs’) meeting. November 3-4, 2000, Amsterdam, the Netherlands. ”Progress
on the structure of human Aquaporin-1”

81. 4th EU biotech (’Water and Glycerol Channels from the MIP family’), March 18-20, 2000, Haute-
Nendaz, Switzerland. ”The fold of human aquaporin-1”

82. 3rd EU biotech (’Water and Glycerol Channels from the MIP family’) meeting, September 16-17, 1999,
Hamburg, Germany. ”The structure of AQP1: progress and problems”

83. 2nd EU biotech (’Water and Glycerol Channels from the MIP family’) meeting, March 12-14, Gif-sur-
Yvette, France. ”Novel structure refinement methods at medium resolution”

84. Institute seminar at the Biocenter, Basel University, Switzerland, Prof. A. Engel. December 3, 1998.
”Domain Motions in Bacteriophage T4 Lysozyme; a Comparison between Molecular Dynamics and
Crystallographic Data”



85. Scientific Meeting of SON Working Group on Proteins, December 8-9, 1997, Lunteren, the Nether-
lands.”Domain Motions in Bacteriophage T4 Lysozyme; a Comparison between Molecular Dynamics
and Crystallographic Data”

86. Department seminar at the department of Computational Chemistry and Mathematics, DSM research,
Geleen, the Netherlands. April 1996. ”Essential dynamics sampling - an efficient way to sample the
conformational space of proteins”

87. Department seminar at the department of biochemistry and molecular biology, University ’Tor Vergata’,
Rome, Italy, Prof. A. Desideri. April 6, 1995. ”Essential dynamics sampling of proteins”

88. Presentations at the 5th, 6th and 7th annual Biomos Meeting, Burg Arras, Alf-Mosel, Germany (1995,
1996, 1997).


