
  

Dr. rer. nat.  
Frank Heinrich 
 
ResearcherID:  A-5339-2010 
orcid.org/0000-0002-8579-553X 
 
 

 
 
 
 
office: 
NIST Center for Neutron Research 
Gaithersburg, MD 20899-6102 
(301) 975-4507 
fheinrich@cmu.edu

 
Career and Education 
 
Jul 2017 – present Associate Research Professor, Physics Dept., Carnegie Mellon, 

Pittsburgh, PA, and Staff Scientist, Center for Neutron Research, 
National Institute for Standards and Technology, Gaithersburg, MD 

 
Jun 2011 – Jul 2017 Assistant Research Professor, Physics Dept., Carnegie Mellon, 

Pittsburgh, PA, and Staff Scientist, Center for Neutron Research, 
National Institute for Standards and Technology, Gaithersburg, MD 

 
Jun 2008 – May 2011 Research Physicist, Physics Dept., Carnegie Mellon, Pittsburgh, PA, 

and Staff Scientist, Center for Neutron Research, National Institute 
for Standards and Technology, Gaithersburg, MD 

 
Sep 2005 – May 2008 Post-Doctoral Research Fellow, Physics Dept., Carnegie Mellon, 

Pittsburgh, PA, and Center for Neutron Research, National Institute 
for Standards and Technology, Gaithersburg, MD 

 
Jun 2005 – Aug 2005 Post-Doctoral Research Fellow, Dept. of Biophysics, Johns 

Hopkins University, Baltimore MD, and Center for Neutron Research, 
National Institute for Standards and Technology, Gaithersburg MD 

 
May 2005   Ph.D. in Nuclear Physics, University of Leipzig, Germany 

Thesis:  „Electric field gradients in biomolecules – experiment and 
calculation“ 

 
Sep 2001   M.A. in Physics,  University of Leipzig, 

Diploma-thesis:  „Corrosion of Hillumin® battery electrodes studied 
with time-differential perturbed angular correlation (TDPAC) 
spectroscopy“ 

 
 
  



  

Publications in refereed journals 
 
 

1. Michalak D. J., Unger B., Lorimer E., Grishaev A., Williams C. L., Heinrich F., Lösche M., 
Structural and biophysical properties of farnesylated KRas interacting with the chaperone 
SmgGDS-558. Biophysical Journal (2022), DOI: 10.1016/j.bpj.2022.05.028, available online 
 

2. Heinrich F., Van Q. N., Jean-Francois F., Stephen A. G., Lösche M., Membrane-Bound 
KRAS Approximates an Entropic Ensemble of Configurations. Biophysical Journal 
120:4055 (2021), DOI: 10.1016/j.bpj.2021.08.008 
 

3. Comert F., Heinrich F., Chowdhury A., Schoeneck M., Darling C., Anderson K. W., Daben 
M., Libardo M. D. J., Angeles-Boza A. M., Silin V., Cotten M. L., Mihailescu M., Copper-
binding anticancer peptides from the piscidin family: an expanded mechanism that 
encompasses physical and chemical bilayer disruption. Scientific Reports 11:12620 (2021), 
DOI: 10.1038/s41598-021-91670-w 
 

4. Soubias O., Pant S., Heinrich F., Zhang Y., Roy N. S., Li J., Jian X., Yohe M. E., Randazzo 
P. A., Lösche M., Tajkhorshid E., Byrd R. A., Membrane surface recognition by the ASAP1 
PH domain and consequences for interactions with the small GTPase Arf1. Science 
Advances 6:eabd1882 (2020), DOI: 10.1126/sciadv.abd1882 
 

5. Naidjonoka P., Palsson G. K., Heinrich F., Stalbrand H., Nylander T., On the interaction of 
softwood hemicellulose with cellulose surfaces in relation to molecular structure and 
physicochemical properties of hemicellulose. Soft Matter 16:7063 (2020), DOI: 
10.1039/D0SM00264J 
 

6. Van Q. N., Lopez C. A., Tonelli M., Taylor T., Niu B., Stanley C., Bhowmik D., Tran T. H., 
Frank P. H., Messing S., Alexander P., Scott D., Ye X., Drew M., Chertov O., Lösche M., 
Ramanathan A., Gross M. L., Hengartner N., Westler W. M., Markley J. L., Simanshu D. K., 
Nissley D. V., McCormick F., Gillette W. K., Esposito D., Gnanakaran S., Heinrich F., 
Stephen A. G., Uncovering a membrane-distal conformation of KRAS available to recruit 
RAF to the plasma membrane. PNAS 117:24258 (2020) DOI: 10.1073/pnas.2006504117 
  

7. Heinrich F., Kienzle P. A., Hoogerheide D. P., Lösche M., Information Gain from Isotopic 
Contrast Variation in Neutron Reflectometry on Protein-Membrane Complex Structures., 
Journal of Applied Crystallography 53:800 (2020), DOI: 10.1107/S1600576720005634 
  

8. Heinrich F., Salyapongse A., Kumagi A., Dupuy F. G., Shukla K., Penk A., Huster D., Ernst 
R. K., Pavlova A., Gumbart J. C., Deslouches B., Di Y. P., Tristram-Nagle S., Synergistic 
Biophysical Techniques Reveal Structural Mechanisms of Engineered Cationic 
Antimicrobial Peptides in Lipid Model Membranes. Chemistry–A European Journal 26:6247 
(2020), DOI: 10.1002/chem.202000212 
 

9. Kumari H., Eisenhart A., Pajoubpong J., Heinrich F., Beck T. L., Investigating partitioning of 
free versus macrocycle bound guest into a model POPC lipid bilayer. RSC Advances 
10:15148 (2020), DOI: 10.1039/D0RA02850A 
 

10. Treece B. W., Heinrich F., Ramanathan A., Lösche M., Steering Molecular Simulations with 
Neutron Reflection Data. Journal of Chemical Theory and Computation 16(5):3408 (2020), 



  

DOI: https://doi.org/10.1021/acs.jctc.0c00136 
 

11. Josey, B., Heinrich, F., Silin, V., Lösche, M., Association of Model Neurotransmitters with 
Lipid Bilayer Membranes., Biophysical Journal 118(5):1044 (2020), DOI: 
10.1016/j.bpj.2020.01.016 
 

12. Pond, M. P., Eells, R., Treece, B. W., Heinrich, F., Lösche, M., Roux, B., Membrane 
Anchoring of Hck Kinase via the Intrinsically Disordered SH4-U and Length Scale 
Associated with Subcellular Localization. Journal of Molecular Biology 432:2985 (2020), 
DOI: https://doi.org/10.1016/j.jmb.2019.11.024 
 

13. Kim, M., Heinrich, F., Haugstad, G., Yu, G., Yuan, G., Satija, S., Zhang, W., Seo, H., 
Metzger, J., Azarin, S., Lodge, T., Hackel, B., Bates, F., "Spatial distribution of PEO-PPO-
PEO block copolymer and PEO homopolymer in lipid bilayers", Langmuir 36(13):3393 
(2020), DOI: https://doi.org/10.1021/acs.langmuir.9b03208 
 

14. Hoogerheide, D. P., Heinrich, F., Maranville, B. B., Majkrzak, C. F., Accurate background 
correction in neutron reflectometry studies of soft condensed matter films in contact with 
fluid reservoirs. Journal of Applied Crystallography 53:15 (2020), DOI: 
10.1107/S160057671901481X 
 

15. Eells R., Hoogerheide D. P., Kienzle P. A., Lösche M., Majkrzak C. F., Heinrich F., 3. 
Structural investigations of membrane-associated proteins by neutron reflectometry. In: 
Nieh M.-P., Heberle F. A., Katsaras J. (Eds.), Characterization of Biological 
Membranes: Structure and Dynamics  87–130. De Gruyter, Berlin, Boston (2019) DOI: 
10.1515/9783110544657-003 
 

16. Clifton L. A., Hall S. C. L., Knowles T. J., Heinrich F. and Lakey, J. H., Structural 
Investigations of Protein-Lipid Complexes Using Neutron Scattering. In: Kleinschmidt J. 
(eds.) Lipid-Protein Interactions. Methods in Molecular Biology 2003:201, Humana, New 
York, NY (2019) DOI: 10.1007/978-1-4939-9512-7_11 

 
17. Treece, B. W., Kienzle, P. A., Hoogerheide, D. P., Majkrzak, C. F., Lösche, M., Heinrich, F., 

Optimization of Reflectometry Experiments using Information Theory. Journal of Applied 
Crystallography 52:47 (2019) DOI: 10.1107/S1600576718017016 
 

18. Ashkar, R., Bilheux, H., Bordallo H., Briber, R., Callaway D., Cheng, X., Chu, X.-Q., Curtis, 
J., Dadmun, M., Fenimore, P., Fushman, D., Gabel, F., Gupta, K., Heberle, F., Heinrich, F., 
Hong, L., Katsaras J., Kelman, Z., Kharlampievaj, E., Kneller, F., Kovalevsky, A., Krueger, 
S., Langan, P., Lieberman, R., Liu, Y., Loesche, M., Lyman, E., Mao, Y., Marino, J., Mattos, 
C., Meilleur, F., Moody, P., Nickels, J., O'Dell, W., O'Neill, H., Perez-Salas, U., Peters, J., 
Petridis, L., Sokolov, A., Stanley, C., Wagner, N., Weinrich, M., Weiss, K., Wymore, T. and 
Smith, J. Progress and Prospects for Neutron Scattering in the Biological Sciences. Acta 
Crystallographica Section D 74:1129 (2018) DOI: 10.1107/S2059798318017503  
 

19. Dupuy, F.G., Pagano, I., Andenoro, K., Peralta, M.F., Elhady, Y., Heinrich, F., Tristram-
Nagle. S., Selective interaction of colistin with lipid model membranes. Biophysical Journal 
114:919 (2018) DOI: 10.1016/j.bpj.2017.12.027 
 



  

20. Kalonia C. K., Heinrich F., Curtis J. E., Raman S., Miller M. A., Hudson S. D., Protein 
Adsorption and Layer Formation at the Stainless Steel–Solution Interface Mediates Shear-
Induced Particle Formation for an IgG1 Monoclonal Antibody. Molecular Pharmaceutics 
15:1319 (2018) DOI: 10.1021/acs.molpharmaceut.7b01127 
 

21. Vanegas J. M., Heinrich F., Rogers D. M., Carson B., La Bauve S., Vernon B. C., Rempe S. 
B., Akgun B., Satija S., Zheng A., Kielian M., Kent M. S., Insertion of Dengue E into Lipid 
Bilayers by Neutron Reflectivity and Molecular Dynamics Simulations. BBA Biomembranes 
5:1216 (2018) DOI: 10.1016/j.bbamem.2018.02.012  

 
22. Zimmermann K., Eells R., Heinrich F., Rintoul S., Josey B., Shekhar P., Lösche M., Stern L. 

J., The cytosolic domain of T cell receptor ζ associates with membranes in a dynamic 
equilibrium and penetrates the bilayer deeply., Journal of Biological Chemistry 292:17746 
(2017) DOI: 10.1074/jbc.M117.794370 
 

23. Eells R., Barros M., Scott K. M., Karageorgos I., Heinrich F., and Lösche M. Structural 
Characterization of the Peripheral Membrane Protein HIV-1 Gag Matrix with Neutron 
Reflectometry. Biointerphases 12:02D408 (2017) DOI: 10.1116/1.4983155 
 

24. Jiang Z., Heinrich F., McGlinchey R. P., Gruschus J. M and Lee J. C., Segmental 
Deuteration of α-Synuclein for Neutron Reflectometry on Tethered Bilayers. Journal of 
Chemical Physics Letters 8:29 (2017), DOI 10.1021/acs.jpclett.6b02304 

 
25. Ragaliauskas T., Mickevicius M., Rakovska B., Penkauskas T., Vanderah D. J., Heinrich F. 

and Valincius G., Fast formation of low-defect-density tethered bilayers by fusion of 
multilamellar vesicles. BBA Biomembranes 1859:669 (2017), DOI: 
10.1016/j.bbamem.2017.01.015 
 

26. O’Neil L., Andenoro K., Pagano I., Carroll L., Langer L., Dell Z., Perdra D., Treece B. W., 
Heinrich F., Lösche M., Nagle J. F. and Tristram-Nagle S., HIV-1 matrix-31 membrane 
binding peptide interacts differently with membranes containing PS vs. PI(4,5)P2. BBA 
Biomembranes 1858:3071 (2016), DOI: 10.1016/j.bbamem.2016.09.010 
 

27. Preta, G., Jankunec, M., Heinrich, F., Griffin, S., Sheldon, I. M., & Valincius, G. Tethered 
bilayer membranes as a complementary tool for functional and structural studies: The 
pyolysin case. Biochimica Et Biophysica Acta-Biomembranes, 1858:2070 (2016), DOI: 
10.1016/j.bbamem.2016.05.016 
 

28. Barros M., Heinrich F. Datta S. A. K., Rein A., Karageorgos I., Nanda H., and Lösche M., 
Membrane Binding of HIV-1 Matrix Protein: Dependence on Bilayer Composition and 
Protein Lipidation. Journal of Virology 90:4544 (2016), DOI: 10.1128/JVI.02820-15 
 

29. Shen Y., Barros M., Vennemann T., Gallagher D. T., Yin Y., Linden S. B., Heselpoth R. D.,  
Spencer D. J., Donovan D. M., Moult J., Fischetti V. A., Heinrich F., Lösche M. and Nelson 
D. C., A bacteriophage endolysin that eliminates intracellular streptococci. eLife 5:e13152 
(2016) DOI: 10.7554/eLife.13152 
 

30. Heinrich, F., Deuteration in Biological Neutron Reflectometry. Methods in Enzymology 
566:211(2016) DOI: 10.1016/bs.mie.2015.05.019 
 



  

31. Clifton L. A., Holt S. A., Hughes A. V., Daulton E. L., Arunmanee W., Heinrich F., Khalid S., 
Jefferies D., Charlton T. R., Webster J. R. P., Kinane C. J. and Lakey J. H., An Accurate In 
Vitro Model of the E. coli Envelope. Angewandte Chemie International Edition 54:11952 
(2015) DOI: 10.1002/anie.201504287 
 

32. Heinrich F., Chakravarthy S., Nanda H., Ross A. H., Harishchandra R. K., Gericke A. and 
Lösche M. The PTEN tumor suppressor forms homodimers in solution. Structure 23:1952 
(2015) DOI: 10.1016/j.str.2015.07.012 
 

33. Nanda, H., Heinrich, F., Lösche, M., Membrane association of the PTEN tumor suppressor: 
Neutron scattering and MD simulations reveal the structure of protein–membrane 
complexes. Methods 77:136 (2015) DOI: 10.1016/j.ymeth.2014.10.014 
 

34. Jiang, Z∫., Hess, S. Heinrich, F., Lee J. C., Molecular Details of α-Synuclein Membrane 
Association Revealed by Neutrons and Photons. Journal of Physical Chemistry B 119:4812 
(2015) DOI:10.1021/jp512499r 
 

35. Yap, T. L., Jiang, Z., Heinrich, F., Gruschus, J. M., Pfefferkorn, C. M., Barros, M., Curtis, J. 
E., Sidransky, E., Lee J. C. Structural Features of Membrane-bound Glucocerebrosidase 
and α-Synuclein Probed by Neutron Reflectometry and Fluorescence Spectroscopy. 
Journal of Biological Chemistry, 290:744 (2015) DOI:10.1074/jbc.M114.610584 
 

36. Antonio Benedetto, Frank Heinrich, Miguel Angel Gonzalez, Giovanna Fragneto, Erik B. 
Watkins, and Pietro Ballone, Structure and Stability of Phospholipid Bilayers Hydrated by a 
Room Temperature Ionic Liquid / Water Solution: A Neutron Reflectometry Study. The 
Journal of Physical Chemistry B 118:12192 (2014), DOI: 10.1021/jp507631h 
 

37. Frank Heinrich, and Mathias Lösche, Zooming in on disordered systems: Neutron reflection 
studies of proteins associated with fluid membranes. BBA Biomembranes 1838:2341 
(2014), DOI: 10.1016/j.bbamem.2014.03.007 
 

38. Frank Heinrich, Hirsh Nanda, Haw-Zan Goh, Collin Bachert, Mathias Lösche, and Adam D. 
Linstedt, Myristoylation Restricts Orientation of the GRASP domain on Membranes and is 
Critical to Promote Membrane Tethering. Journal of Biological Chemistry 289:9683 (2014), 
DOI:10.1074/jbc.M113.543561  
 

39. Rima Budvytyte, Gintaras Valincius, Gediminas Niaura, Vladislava Voiciuk, Mindaugas 
Mickevicius, Hilary Chapman, Haw-Zan Goh, Prabhanshu Shekhar, Frank Heinrich, 
Siddharth Shenoy, Mathias Lösche, and David J. Vanderah, Structure and Properties of 
Tethered Bilayer Lipid Membranes with Unsaturated Anchor Molecules. Langmuir 29:8645 
(2013), DOI: 10.1021/la401132c 
 

40. Rima Budvytyte, Mindaugas Mickevicius, David J. Vanderah, Frank Heinrich, and Gintaras 
Valincius, Modification of Tethered Bilayers by Phospholipid Exchange with Vesicles. 
Langmuir 29:4320 (2013), DOI: 10.1021/la304613a 
 

41. Gregory J. Hardy, Rahul Nayak, S. Munir Alam, Joseph G. Shapter, Frank Heinrich, and 
Stefan Zauscher, Biomimetic supported lipid bilayers with high cholesterol content formed 
by alpha-helical peptide-induced vesicle fusion. Journal of Materials Chemistry 37:19506 
(2012), DOI: 10.1039/c2jm32016a 



  

 
42. Siddharth Shenoy, Prabhanshu Shekhar, Frank Heinrich, Marie-Claire Daou, Arne Gericke, 

Alonzo H. Ross and Mathias Lösche, Membrane Association of the PTEN Tumor 
Suppressor. PLoS One 7:e32591 (2012), DOI: 10.1371/journal.pone.0032591 
 

43. Sheetal S. Pai, Frank Heinrich, Adam Canady, Todd M. Przybycien, Robert D. Tilton, 
Coverage-Dependent Morphology of PEGylated Lysozyme Layers Adsorbed on Silica. 
Journal of Colloid and Interface Science 370:170 (2012), DOI: 10.1016/j.jcis.2011.12.065 
 

44. Candace M. Pfefferkorn, Frank Heinrich, Alexander J. Sodt, Alexander S. Maltsev, Richard 
W. Pastor, Jennifer C. Lee Depth of α-Synuclein in a Bilayer Determined by Fluorescence, 
Neutron Reflectometry, and Computation. Biophysical Journal 102:613 (2012), DOI: 
10.1016/j.bpj.2011.12.051   
 

45. Brian Kirby, Paul Kienzle, Brian Maranville, Norm F. Berk, James Krycka, Frank Heinrich, 
and Charles F. Majkrzak. Phase-Sensitive Specular Neutron Reflectometry for Imaging the 
Nanometer Scale Compositional Depth Profile of Thin-Film Materials. Current Opinion in 
Colloidal and Interface Science 17:44 (2012), DOI: 10.1016/j.cocis.2011.11.001   
 

46. C. F. Majkrzak, E. Carpenter, F. Heinrich, and N. Berk, When beauty is only skin deep; 
optimizing the sensitivity of specular neutron reflectivity for probing structure beneath the 
surface of thin films. Journal of Applied Physics 110:102212 (2011) , DOI: 
10.1063/1.3661979 

 
47. P. Shekhar, H. Nanda, M. Lösche, F. Heinrich, Continuous distribution model for the 

investigation of complex molecular architectures near interfaces with scattering techniques. 
Journal of Applied Physics 110:102216 (2011) , DOI: 10.1063/1.3661986 

 
48. S. A. K. Datta, F. Heinrich, S. Raghunandan, S. Krueger, J. E. Curtis, A. Rein, H. Nanda, 

HIV-1 Gag extension: Conformational changes require simultaneous interaction with 
membrane and nucleic acid. Journal of Molecular Biology 406:205-214 (2011), DOI: 
10.1016/j.jmb.2010.11.051 

 
49. H. Nanda, S. A. K. Datta, F. Heinrich, M. Lösche, A. Rein, S. Krueger, J. E. Curtis, 

Electrostatic interactions and binding orientation of HIV-1 matrix studied by neutron 
reflectivity. Biophysical Journal 99:2516 (2010), DOI: 10.1016/j.bpj.2010.07.062 

 
50. S. A. Holt, A. P. Le Brun, C. F. Majkrzak, D. J. McGillivray, F. Heinrich, M. Lösche and J. H. 

Lakey, An ion channel containing model membrane: structural determination by magnetic 
contrast neutron reflectometry. Soft Matter 5:2576 (2009), DOI: 10.1039/b822411k 

 
51. F. Heinrich, T. Ng, D. J. Vanderah, P. Shekhar, M. Mihailescu, H. Nanda, M. Lösche, A new 

lipid anchor for sparsely-tethered bilayer lipid membranes. Langmuir 25:4219 (2009), DOI: 
10.1021/la8033275 

 
52. D. J. McGillivray, G. Valincius, F. Heinrich, J. W. F. Robertson, D. J. Vanderah, W. Febo-

Ayala, I. Ignatjev, M. Lösche, and J. J. Kasianowicz, Structure of functional Staphylococcus 
aureus α-hemolysin channels in tethered bilayer lipid membranes, Biophysical Journal 
96:1547 (2009), DOI: 10.1016/j.bpj.2008.11.020 

 



  

53. W. Knoll, R. L. C. Naumann, M. G. Friedrich, J. W. F. Robertson, M. Lösche, F. Heinrich, D. 
J. McGillivray, B. Schuster, P. C. Gufler, D. Pum, U. B. Sleytr, Solid supported lipid 
membranes: New concepts for the biomimetic functionalization of solid surfaces. 
Biointerphases 3:11 (2008), DOI: 10.1116/1.2913612,  

 
54. G. Valincius, F. Heinrich, R. Budvytyte, D. J. Vanderah, D. J. McGillivray, Y. Sokolov, J. E. 

Hall, and M. Lösche, Soluble amyloid b oligomers affect dielectric membrane properties by 
bilayer insertion and domain formation: Implications for cell toxicity. Biophysical Journal 
95:4845 (2008), DOI: 10.1529/biophysj.108.130997 

 
55. D. J. McGillivray, G. Valincius, D. J. Vanderah, W.-F. Ayala, J. T. Woodward, F. Heinrich, J. 

J. Kasianowicz, M. Lösche, Molecular-scale structural and functional characterization of 
sparsely tethered bilayer lipid membranes. Biointerphases 2:21 (2007), DOI: 
10.1529/biophysj.108.130997 
 

56. S. K. Das, F. Heinrich, T. Butz, The nuclear quadrupole interaction at inequivalent lattice 
sites in ammonium paramolybdate: A TDPAC study. Chemical Physics 327:291 (2006), 
DOI: 10.1016/j.chemphys.2006.05.024 

 
57. J. Grybos, M. Marszalek, M. Lekka, F. Heinrich, W. Tröger, PAC studies of BSA 

conformational changes. Hyperfine Interactions 159:323 (2004), DOI: 10.1007/s10751-005-
9122-3 

 
58. S. Friedemann, F. Heinrich, H. Haas, W. Tröger, The nuclear quadrupole Interaction of 

204mPb in lead oxides. Hyperfine Interactions 159:313 (2004), DOI: 10.1007/s10751-005-
9121-4 

 
59. F. Heinrich, B. Ctortecka, W. Tröger, The electric field gradient of 111Ag in macrocyclic 

crown thioethers. Hyperfine Interactions 158:79 (2004), DOI: 10.1007/s10751-005-9012-8 
 

60. F. Heinrich, T. Butz, Are LCAO-MO models useful estimators for electric field gradients in 
simple molecules? Hyperfine Interactions 158:71 (2004), DOI: 10.1007/s10751-005-9011-6 

 
 
 


