
Research Area E ‘Nano-Biology’ 

Project E1 ‘Transport of Functional Nanoparticles through Membranes’ 

E1.2 ‘Peptide-Mediated Transport of Nanoparticles into Cells’ (A. Ulrich)  

[E1.2:1] ‡ P.K. Mikhailiuk, S. Afonin, A.N. Chernega, E.B. Rusanov, M.O. Platonov, G.G. 
Dubinina, M. Berditsch, A.S. Ulrich, and I.V. Komarov, Conformationally rigid 
trifluoromethyl-substituted α–amino acid designed for peptide structure analysis 
by solid-state 19F NMR spectroscopy, Angew. Chem. 118, 5787, and Angew. 
Chem. Int. Ed. 45, 5659 (2006) 

[E1.2:2] ‡ R. Witter, U. Sternberg, S. Hesse, T. Kondo, F.-Th. Koch, and A.S. Ulrich, 13C 
chemical shift constrained crystal structure refinement of cellulose Iα and its 
verification by NMR anisotropy experiments, Macromolecules 39, 6125 (2006) 

[E1.2:3] P. Wadhwani, S. Afonin, M. Ieronimo, J. Bürck, and A.S. Ulrich, Optimized 
protocol for synthesis of cyclic gramicidin S: starting amino acid is key to high 
yield, J. Org. Chem. 71, 55 (2006) 

[E1.2:4] P. Tremouilhac, E. Strandberg, P. Wadhwani, and A.S. Ulrich, Synergistic 
transmembrane alignment of the antimicrobial heterodimer PGLa/Magainin, J. 
Biol. Chem. 281, 32089 (2006) 

[E1.2:5] R. Witter, U. Sternberg, and A.S. Ulrich, NMR chemical shift powder pattern 
recoupling at high spinning speed and theoretical tensor evaluation applied to silk 
fibroin, J. Am. Chem. Soc. 128, 2236 (2006) 

[E1.2:6] S.L. Grage, A.V. Suleymanova, S. Afonin, P. Wadhwani, and A.S. Ulrich, Solid 
state NMR analysis of the dipolar couplings within and between distant CF3-
groups in a membrane-bound peptide, J. Magn. Reson. 183, 77 (2006) 

[E1.2:7] E. Strandberg, P. Wadhwani, P. Tremouilhac, U. Dürr, and A.S. Ulrich, Solid-
state NMR analysis of the PGLa peptide orientation in DMPC bilayers: structural 
fidelity of 2H-labels vs high sensitivity of 19F-NMR, Biophys. J. 90, 1676 (2006) 

[E1.2:8] P. Tremouilhac, E. Strandberg, P. Wadhwani, and A.S. Ulrich, Conditions 
affecting the re-alignment of the antimicrobial peptide PGLa in membranes as 
monitored by solid state 2H-NMR, BBA - Biomembranes 1758,1330 (2006) 

[E1.2:9] S. Afonin, A. Frey, S. Bayerl, D. Fischer, P. Wadhwani, S. Weinkauf, and A.S. 
Ulrich, The cell-penetrating peptide TAT(48-60) induces a non-lamellar phase in 
DMPC membranes, ChemPhysChem 7, 2134 (2006) 

[E1.2:10] P. Wadhwani, P. Tremouilhac, E. Strandberg, S. Afonin, S. Grage, M. Ieronimo, 
M. Berditsch, and A.S. Ulrich, Use of fluorinated amino acids for structure 
analysis of membrane-active peptides by solid state 19F-NMR. ACS Book 949 
“Current Fluoroorganic Chemistry” (Eds. V. Soloshonok, K. Mikami, T. Yamazaki, 
J. T. Welch, and J. Honek) 431 – 446 (2007) 

[E1.2:11] U. Sternberg, R. Witter, and A.S. Ulrich, Crystal structure refinement using 
chemical shifts, Modern Magnetic Resonance (Ed. G. A. Webb), Springer, 67 – 
74 (2007) 

[E1.2:12] A.S. Ulrich, Solid state 19F-NMR analysis of oriented biomembranes, Modern 
Magnetic Resonance (Ed. G. A. Webb), Springer, 257 – 263 (2007) 

[E1.2:13] E. Strandberg, D. Tiltak, M. Ieronimo, N. Kanithasen, P. Wadhwani, and A.S. 
Ulrich, Influence of C-terminal amidation on the antimicrobial and hemolytic 
activities of cationic α–helical peptides, Pure Appl. Chem. 79, 717 (2007) 

[E1.2:14] U. Sternberg, R. Witter, and A.S. Ulrich, All-atom molecular dynamics simulations 
using orientational constraints from anisotropic NMR samples, J. Biomol. NMR 
38, 23 (2007) 



[E1.2:15] J. Reichert, D. Grasnick, S. Afonin, J. Bürck, P. Wadhwani, and A.S. Ulrich, A 
critical evaluation of the conformational requirements of fusogenic peptides in 
membranes, Eur. Biophys. J. 36, 405 (2007) 

[E1.2:16] ‡ S.D. Müller, A.A. Angelis, T.H. Walther, S.L. Grage, C. Lange, S.J. Opella, and 
A.S. Ulrich, Structural characterization of the pore forming protein TatAd of the 
twin-arginine translocase in membranes by solid-state 15N-NMR, BBA - 
Biomembranes 1768, 3071 (2007) 

[E1.2:17] C. Lange, S.D. Müller, T.H. Walther, J. Bürck, and A.S. Ulrich, Structure analysis 
of the protein translocating channel TatA in membranes using a multi-construct 
approach, BBA - Biomembranes 1768, 2627 (2007) 

[E1.2:18] B. Kranz, J. Bürck, M. Franzreb, R. Köster, and A.S. Ulrich, Circular dichroism 
analysis of penicillin G acylase covalently immobilized on silica nanoparticles, J. 
Colloid. Interface Sci. 316, 413 (2007) 

[E1.2:19] M. Berditsch, S. Afonin, and A.S. Ulrich, The ability of Aneurinibacillus migulanus 
(Bacillus brevis) to produce the antibiotic gramicidin S is correlated with 
phenotype variation, Appl. Environ. Microbiol. 73, 6620 (2007) 

[E1.2:20] ‡ S. Afonin, P.K. Mikhailiuk, I.V. Komarov, and A.S. Ulrich, Evaluating the amino 
acid CF3-bicyclopentylglycine as a new label for solid-state 19F-NMR structure 
analysis of membrane-bound peptides, J. Pept. Sci. 13, 614 (2007) 

[E1.2:21] S. Afonin, S.L. Grage, M. Ieronimo, P. Wadhwani, and A.S. Ulrich, Temperature-
dependent transmembrane insertion of the amphiphilic peptide PGLa in lipid 
bilayers observed by solid state 19F-NMR spectroscopy, J. Am. Chem. Soc. 130, 
16512 (2008) 

[E1.2:22] P. Wadhwani, J. Bürck, E. Strandberg, C. Mink, S. Afonin, M. Ieronimo, and A.S. 
Ulrich, Using a sterically restrictive amino acid as a 19F NMR label to monitor and 
control peptide aggregation in membranes, J. Am. Chem. Soc. 130, 16515 (2008) 

[E1.2:23] J. Bürck, S. Roth, P. Wadhwani, S. Afonin, N. Kanithasen, E. Strandberg, and 
A.S. Ulrich, Conformation and membrane orientation of amphiphilic helical 
peptides by oriented circular dichroism, Biophys J. 95, 3872 (2008) 

[E1.2:24] ‡ G. Pabst, S.L. Grage, S. Danner-Pongratz, W. Jing, A.S. Ulrich, A. Watts, K. 
Lohner, and A. Hickel, Membrane thickening by the antimicrobial peptide PGLa, 
Biophys. J. 95, 5779 (2008) 

[E1.2:25] ‡ R. Witter, F. Nozirov, U. Sternberg, T.A. Cross, A.S. Ulrich, and R. Fu, Solid-
state 19F NMR spectroscopy reveals that Trp41 participates in the gating 
mechanism of the M2 proton channel of influenza A virus, J. Am. Chem. Soc. 
130, 918 (2008) 

[E1.2:26] ‡ S.L. Grage, U.H.N. Dürr, S. Afonin, P.K. Mikhailiuk, I.V. Komarov, and A.S. 
Ulrich, Solid state 19F NMR parameters of fluorine-labeled amino acids. Part II: 
Aliphatic substituents, J. Mag. Reson. 191, 16 (2008) 

[E1.2:27] * U.H.N. Dürr, S.L. Grage, R. Witter, and A.S. Ulrich, Solid state 19F NMR 
parameters of fluorine-labeled amino acids. Part I: Aromatic substituents, J. Mag. 
Reson. 191, 7 (2008) 

[E1.2:28] * T. Schröder, N. Niemeier, S. Afonin, A.S. Ulrich, H.F. Krug, and S. Bräse, 
Peptoidic amino- and guanidinium-carrier systems: Targeted drug delivery into 
the cell cytosol or the nucleus, J. Med. Chem. 51, 376 (2008) 

[E1.2:29] ‡ P.K. Mykhailiuk, S. Afonin, A.S. Ulrich, and I.V. Komarov, A convenient route to 
trifluoromethyl-substituted cyclopropane derivatives, Synthesis 11, 1757 (2008) 

[E1.2:30] ‡ P.K. Mykhailiuk, S. Afonin, G.V. Palamarchuk, O.V. Shishkin, A.S. Ulrich, and 
I.V. Komarov, Synthesis of trifluoromethyl-substituted proline analogues as 19F 



NMR labels for peptides in the polyproline II conformation, Angew. Chem. 120, 
5849, and Angew. Chem. Int. Ed. 47, 5765 (2008) 

[E1.2:31] E. Strandberg, N. Kanithasen, D. Tiltak, J. Bürck, P. Wadhwani, O. Zwernemann, 
and A.S. Ulrich, Solid-state NMR analysis comparing the designer-made 
antibiotic MSI-103 with its parent peptide PGLa in lipid bilayers, Biochemistry-
USA 47, 2601 (2008) 

[E1.2:32] ‡ S. Afonin, U.H.N. Dürr, P. Wadhwani, J. Salgado, and A.S. Ulrich, Solid state 
NMR structure analysis of the antimicrobial peptide gramicidin S in lipid 
membranes: Concentration-dependent re-alignment and self-assembly as a β-
barrel, Topics Curr. Chem. 273, 139 (2008) 

[E1.2:33] ‡ K. Hilpert, M. Elliott, H. Jenssen, J. Kindrachuk, C.D. Fjell, J. Körner, D.F.H. 
Winkler, L.L. Weaver, P. Henklein, A.S. Ulrich, S.H.Y. Chiang, S.W. Farmer, N. 
Pante, R. Volkmer, and R.E.W. Hancock, Screening and characterization of 
surface-tethered cationic peptides for antimicrobial activity, Chem. Biol. 16, 58 
(2009) 

[E1.2:34] S. Ruden, K. Hilpert, M. Berditsch, P. Wadhwani, and A.S. Ulrich, Synergistic 
interaction between silver nanoparticles and membrane-permeabilizing 
antimicrobial peptides, Antimic. Agents Chemother. 53, 3538 (2009) 

[E1.2:35] ‡ V.S. Kubyshkin, P.K. Mykhailiuk, A.S. Ulrich, and I.V. Komarov, Synthesis of a 
conformationally rigid analogue of 2-aminoadipic acid containing an 8-
azabicyclo[3.2.1]octane skeleton, Synthesis-Stuttgart 19, 3327 (2009) 

[E1.2:36] ‡ F. Duchardt, I.R. Ruttekolk, W. Verdurmen, H. Lortat-Jacob, J. Bürck, H. 
Hufnagel, R. Fischer, M. van den Heuvel, D.W.P.M. Löwik, G.W. Vuister, A. 
Ulrich, M. de Waard, and R. Brock, A cell-penetrating peptide derived from 
human lactoferrin with conformation-dependent uptake efficiency, J. Biol. Chem. 
284, 36099 (2009) 

[E1.2:37] ‡ D. Maisch, P. Wadhwani, S. Afonin, C. Böttcher, B. Koksch, and A.S. Ulrich, 
Chemical labeling strategy with (R)- and (S)-trifluoromethylalanine for solid state 
19F-NMR analysis of peptaibols in membranes, J. Am. Chem. Soc. 131, 15596 
(2009) 

[E1.2:38] * U. Sternberg, M. Klipfel, S.L. Grage, R. Witter, and A.S. Ulrich, Calculation of 
fluorine chemical shift tensors for the interpretation of oriented 19F-NMR spectra 
of gramicidin A in membranes, Phys. Chem. Chem. Phys. 11, 7048 (2009) 

[E1.2:39] E. Strandberg, P. Tremouilhac, P. Wadhwani, and A.S. Ulrich, Synergistic 
transmembrane insertion of the heterodimer PGLa/magainin 2 complex studied 
by solid-state NMR, Biochim. Biophys. Acta 1788, 1667 (2009) 

[E1.2:40] ‡ E. Strandberg, S. Esteban-Martín, J. Salgado, and A.S. Ulrich, Orientation and 
dynamics of peptides in membranes calculated from 2H-NMR data, Biophys. J. 
96, 3223 (2009)  

[E1.2:41] ‡ S. Esteban-Martín, E. Strandberg, G. Fuertes, A.S. Ulrich, and J. Salgado, 
Influence of whole-body dynamics on 15N PISEMA NMR spectra of membrane 
proteins: A theoretical analysis, Biophys. J. 96, 3233 (2009) 

[E1.2:42] M. Ieronimo, S. Afonin, K. Koch, M. Berditsch, P. Wadhwani, and A.S. Ulrich, 19F-
NMR analysis of the antimicrobial peptide PGLa bound to native cell membranes 
from bacterial protoplasts and human erythrocytes, J. Am. Chem. Soc. 132, 8822 
(2010) 

[E1.2:43] ‡ S. Esteban-Martín, E. Strandberg, J. Salgado, and A.S. Ulrich, Solid state NMR 
analysis of peptides in membranes: influence of dynamics and labeling scheme, 
Biochim. Biophys. Acta 1798, 252 (2010) 



[E1.2:44] * S.L. Grage, S. Afonin, and A.S. Ulrich, Dynamic transitions of membrane-active 
peptides, Meth. Mol. Biol. 618, 183 (2010) 

[E1.2:45] ‡ P.K. Mykhailiuk N.M. Voievoda, S. Afonin, A.S. Ulrich, and I.V. Komarov, An 
optimized protocol for the multigram synthesis of 3-(trifluoromethyl)bicyclopent-
[1.1.1]-1-ylglycine, J. Fluor. Chem. 131, 217 (2010) 

[E1.2:46] O.V. Nolandt, T.H. Walther, S. Roth, J. Bürck, and A.S. Ulrich, Structure analysis 
of the membrane protein TatC(d) from the Tat system of B. subtilis by circular 
dichroism, Biochim. Biophys. Acta 1788, 2238 (2009) 

[E1.2:47] ‡ M. Salwiczek, P.K. Mikhailiuk, S. Afonin, I.V. Komarov, A.S. Ulrich, and B. 
Koksch, Compatibility of the conformationally rigid CF3-Bpg side chain with the 
hydrophobic coiled-coil interface, Amino Acids 39, 1589 (2010) 

[E1.2:48] * M. Hartmann, M. Berditsch, J. Hawecker, M.F. Ardakani, D. Gerthsen, and A.S. 
Ulrich, Damage of the bacterial cell envelope by antimicrobial peptides gramicidin 
S and PGLa as revealed by TEM and SEM, Antimicrob. Agents Chemother. 54, 
3132 (2010) 

[E1.2:49] ‡ K. Hilpert, B. McLeod, J. Yu, M.R. Elliott, M. Rautenbach, S. Ruden, J. Bürck, 
C. Muhle-Goll, A.S. Ulrich, S. Keller, and R.E.W. Hancock, Short cationic 
antimicrobial peptides interact with ATP, Antimicrob. Agents Chemother. 54, 
4480 (2010) 

[E1.2:50] D. Windisch, S. Hoffmann, S. Afonin, S. Vollmer, S. Benamira, B. Langer, J. 
Bürck, C. Muhle-Goll, and A.S. Ulrich, Structural role of the conserved cysteines 
in the dimerization of the viral transmembrane oncoprotein E5, Biophys. J. 99, 
1764 (2010) 

[E1.2:51] * T.H. Walther, S.L. Grage, N. Roth, and A.S. Ulrich, Membrane alignment of the 
pore-forming component TatA(d) of the twin-arginine translocase from Bacillus 
subtilis resolved by solid-state NMR spectroscopy, J. Am. Chem. Soc. 132, 
15945 (2010) 

[E1.2:52] * K. Eggenberger, C. Mink, P. Wadhwani, A.S. Ulrich, and P. Nick, Using the 
peptide BP100 as a cell-penetrating tool for the chemical engineering of actin 
filaments within living plant cells, ChemBioChem 12, 132 (2011) 

[E1.2:53] ‡ B. Zienicke, L.-Y. Chen, H. Khawn, M.A.S. Hammam, H. Kinoshita, J. Reichert, 
A.S. Ulrich, K. Inomata, and T. Lamparter, Fluorescence of phytochrome adducts 
with synthetic locked chromophores, J. Biol. Chem. 286, 1103 (2011) 

[E1.2:54] ‡ O. Toke,  Z. Bánóczi, P. Király, R. Heinzmann, J. Bürck, A.S. Ulrich, and F. 
Hudecz, A kinked antimicrobial peptide from Bombina maxima. I. Three-
dimensional structure determined by NMR in membrane-mimicking 
environments, Eur. Biophys. J. 40, 447 (2011) 

[E1.2:55] ‡ R. Heinzmann, S.L. Grage, C. Schalck, J. Bürck, Z. Bánóczi, O. Toke, and A.S. 
Ulrich, A kinked antimicrobial peptide from Bombina maxima. II. Behavior in 
phospholipid bilayers, Eur. Biophys. J. 40, 463 (2011) 

[E1.2:56] ‡ V.S. Kubyshkin I.V. Komarov, S. Afonin, P.K. Mykhailiuk, S.L. Grage, and  A.S. 
Ulrich, Trifluoromethyl-substituted α-amino acids as solid state 19F-NMR labels for 
structural studies of membrane-bound peptides, In “Fluorine in Pharmaceutical 
and Medicinal Chemistry (Eds. V. Gouverneur, K. Müller), ICP, in press (2011) 

[E1.2:57] *‡ S.L. Grage, A.M. Keleshian, T. Turdzeladze, A.R. Battle, W.C. Tay, R.P. May, 
S.A. Holt, S.A. Contera, M. Haertlein, M. Moulin, P. Pal, P.R. Rohde, V.T. 
Forsyth, A. Watts, K.C. Huang, A.S. Ulrich, and B. Martinac, Bilayer-mediated 
clustering and functional interaction of MscL channels, Biophys. J. 100, 1252 
(2011) 



[E1.2:58] D. Grasnick, U. Sternberg, E. Strandberg, P. Wadhwani, and A.S. Ulrich, 
Irregular structure of the HIV fusion peptide in membranes demonstrated by 
solid-state NMR and MD simulations, Eur. Biophys. J. 40, 529 (2011) 

[E1.2:59] ‡ W.P.R. Verdurmen, P. Bovee-Geurts, P. Wadhwani, A.S. Ulrich, M. Hällbrink, 
T.H. Van Kuppevelt, and R. Brock Preferential uptake of L- versus D-amino acid 
cell-penetrating peptides in a cell type-dependent manner, Chemistry and Biology 
18, 1000 (2011) 

[E1.2:60] * ‡ O. Plietzsch, C.I. Schilling, T. Grab, S.L. Grage, A.S. Ulrich, A. Comotti, P. 
Sozzani, T. Muller, and S. Bräse, Click chemistry produces hyper-cross-linked 
polymers with tetrahedral cores, New J. Chem. 35, 1577 (2011) 

[E1.2:61] * S. Indris, M. Scheuermann, S.M. Becker, V. Šepelák, R. Kruk, J. Suffner, F. 
Gyger, C. Feldmann, A.S. Ulrich, and H. Hahn, Local structural disorder and 
relaxation in SnO2 nanostructures studied by 119Sn MAS NMR and 119Sn 
Mössbauer spectroscopy, J. Phys. Chem. C 115, 6433 (2011) 

[E1.2:62] G. Kummerlöwe S.L. Grage, C.M. Thiele, I. Kuprov, A.S. Ulrich, and B. Luy, 
Variable angle NMR spectroscopy and its application to the measurement of 
residual chemical shift anisotropy, J. Magn. Res. 209, 19 (2011) 

[E1.2:63] K. Koch, S. Afonin, M. Ieronimo, M. Berditsch, and A.S. Ulrich, Solid-state 19F-
NMR of peptides in native membranes, Topics Curr. Chem. 306, 89 (2012) 

[E1.2:64] * S.M. Becker, M. Scheuermann, V. Šepelák, A. Eichhöfer, D. Chen, R. Mönig, 
A.S. Ulrich, H. Hahn, and S. Indris, Electrochemical insertion of lithium in 
mechanochemically synthesized Zn2SnO4, Phys. Chem. Chem. Phys. 13, 19624 
(2011) 

  


