
Manfred Heckmann 

 2023-08-05 -1- 

 
Articles (* indicates shared correspondence) 
 
Mrestani A, Lichter K, Sirén AL, Heckmann M, Paul MM, Pauli M. (2023) Single-

Molecule Localization Microscopy of Presynaptic Active Zones in Drosophila 
melanogaster after Rapid Cryofixation. Int J Mol Sci 24:2128. doi: 
10.3390/ijms24032128. PMID: 36768451  

 
Dannhäuser S, Mrestani A, Gundelach F, Pauli M, Komma F, Kollmannsberger P, 

Sauer M, Heckmann M*, Paul MM*. (2023) Endogenous tagging of Unc-13 
reveals nanoscale reorganization at active zones during presynaptic homeostatic 
potentiation. Front Cell Neurosci 16:1074304. doi: 10.3389/fncel.2022.1074304. 
eCollection 2022. PMID: 36589286  

 
Scherzer S; Scherzer J; Huang S; Iosip AL; Kreuzer I; Becker D; Heckmann M; Al-

Rascheid K; Dreyer I; Hedrich R. (2022) A unique inventory of ion transporters 
poises the Venus flytrap to touch- and glutamate provoked, fast-propagating action 
potentials and calcium waves Current Biology 32:1-9 

 
Lichter K; Paul MM; Pauli M; Schoch S; Kollmannsberger P; Stigloher C*; Heckmann 

M*; Sirén AL*. (2022) Ultrastructural analysis of wildtype and RIM1α knock-out 
active zones in a large cortical synapse Cell Reports 40:111382 

 
Heckmann M*, Pauli M*. (2022) Visualizing Presynaptic Active Zones and Synaptic 

Vesicles. Front Synaptic Neurosci 14:901341. doi: 10.3389/fnsyn.2022.901341. 
 
Scherzer S, Huang S, Iosip A, Kreuzer I, Yokawa K, Al-Rasheid KAS, Heckmann M, 

Hedrich R. (2022) Ether anesthetics prevents touch-induced trigger hair calcium-
electrical signals excite the Venus flytrap. Sci Rep 12:2851. doi: 10.1038/s41598-
022-06915-z. 

 
Götze KJ, Mrestani A, Beckmann P, Krohn K, Le Duc D, Velluva A, Böhme MA, 

Heckmann M, Abou Jamra R, Lemke JR, Bläker H, Scholz N, Ljaschenko D, 
Langenhan T. (2022) Improving one-step scarless genome editing in Drosophila 
melanogaster by combining ovoD co-CRISPR selection with sgRNA target site 
masking. Biol Methods Protoc 7(1):bpac003. doi: 10.1093/biomethods/bpac003. 
eCollection 2022. 

 
Paul MM, Dannhäuser S, Morris L, Mrestani A, Hübsch M, Gehring J, Hatzopoulos 

GN, Pauli M, Auger GM, Bornschein G, Scholz N, Ljaschenko D, Müller M, Sauer 
M, Schmidt H, Kittel RJ, DiAntonio A, Vakonakis I, Heckmann M*, Langenhan T*. 
(2022) The human cognition-enhancing CORD7 mutation increases active zone 
number and synaptic release. Brain doi: 10.1093/brain/awac011.  

 
Mrestani A, Pauli M, Kollmannsberger P, Repp F, Kittel RJ, Eilers J, Doose S, Sauer 

M, Sirén AL, Heckmann M*, Paul MM*. (2021) Active zone compaction correlates 
with presynaptic homeostatic potentiation. Cell Rep 37:109770. 

 
Pauli M, Paul MM, Proppert S, Mrestani A, Sharifi M, Repp F, Kürzinger L, 

Kollmannsberger P, Sauer M*, Heckmann M*, Sirén AL*. (2021) Targeted 
volumetric single-molecule localization microscopy of defined presynaptic 



Manfred Heckmann 

 2023-08-05 -2- 

structures in brain sections. Commun Biol 4:407. doi: 10.1038/s42003-021-01939-
z 

 
Capetian P, Müller L, Volkmann J, Heckmann M, Ergün S, Wagner N. (2020) 

Visualizing the Synaptic and Cellular Ultrastructure in Neurons Differentiated from 
Human Induced Neural Stem Cells-An Optimized Protocol. Int J Mol Sci 21:1708. 
doi: 10.3390/ijms21051708. 

 
Scholz N, Ehmann N, Sachidanandan D, Imig C, Cooper BH, Jahn O, Reim K, Brose 

N, Meyer J, Lamberty M, Altrichter S, Bormann A, Hallermann S, Pauli M, 
Heckmann M, Stigloher C, Langenhan T, Kittel RJ. (2019) Complexin cooperates 
with Bruchpilot to tether synaptic vesicles to the active zone cytomatrix. J Cell Biol 
218:1011-1026. 

 
Kusch V, Bornschein G, Loreth D, Bank J, Jordan J, Baur D, Watanabe M, Kulik A, 

Heckmann M, Eilers J, Schmidt H. (2018) Munc13-3 is required for the 
developmental localization of Ca2+ channels to active zones and the 
nanopositioning of Cav2.1 near release sensors. Cell Rep 22:1965-1973. 

 
Werner C, Pauli M, Doose S, Weishaupt A, Haselmann H, Grünewald B, Sauer M, 

Heckmann M, Toyka KV, Asan E, Sommer C, Geis C. (2016) Human 
autoantibodies to amphiphysin induce defective presynaptic vesicle dynamics and 
composition. Brain 139:365-379 

 
Paul MM, Pauli M, Ehmann N, Hallermann S, Sauer M, Kittel RJ, Heckmann M. (2015) 

Bruchpilot and Synaptotagmin collaborate to drive rapid glutamate release and 
active zone differentiation. Front Cell Neurosci 9:29 

 
Wagner N, Laugks U, Heckmann M, Asan E, Neuser K. (2015) Aging Drosophila 

melanogaster display altered pre- and postsynaptic ultrastructure at adult 
neuromuscular junctions. J Comp Neurol 523:2457-2475 

 
Ehmann N, van de Linde S, Alon A, Ljaschenko D, Keung XZ, Holm T, Rings A, 

DiAntionio A, Hallermann S, Ashery U, Heckmann M, Sauer M, Kittel RJ. (2014) 
Quantitative super-resolution imaging of Bruchpilot distinguishes active zone 
states. Nat Commun 5:4650 

 
Stock P, Ljaschenko D, Heckmann M*, Dudel J*. (2014) Agonists binding nicotinic 

receptors elicit specific channel opening patterns at αγ or αδ sites. J Physiol 
592:2501-2517 

 
Schmidt H, Brachtendorf S, Arendt O, Hallermann S, Ishiyama S, Bornschein G, Gall 

D, Schiffmann SN, Heckmann M, Eilers J. (2013) Nanodomain coupling at an 
excitatory cortical synapse. Current Biology 23:1-6 

 
Stetter C, Hirschberg M, Nieswandt B, Ernestus RI, Heckmann M, Sirén AL. (2013) 

An experimental protocol for in vivo imaging of neuronal structural plasticity with 2-
photon microscopy in mice. Exp TransI Stroke Med 5:9 

 
Wolber W, Ahmad R, Choi SW, Eckardt S, McLaughlin KJ, Schmitt J, Geis C, 

Heckmann M, Sirén AL, Müller AM. (2013) Phenotype and Stability of Neural 



Manfred Heckmann 

 2023-08-05 -3- 

Differentiation of Androgenetic Murine ES Cell-Derived Neural Progenitor Cells. 
Cell Med. 5:29-42. 

 
Ahmad R, Wolber W, Eckardt S, Koch P, Schmitt J, Semechkin R, Geis C, Heckmann 

M, Brüstle O, McLaughlin JK, Sirén AL, Müller AM. (2012) Functional neuronal 
cells generated by human parthenogenectic stem cells. PLoS One 7:e42800 

 
Geis C, Weishaupt A, Grünewald B, Wultsch T, Reif A, Gerlach M, Dirkx R, Solimena 

M, Perani D, Heckmann M, Toyka KV, Folli F, Sommer C. (2011) Human stiff-
person syndrome IgG induces anxious behavior in rats. PLoS One 6:e16775 

 
Geis C, Weishaupt A, Hallermann S, Grünewald B, Wessing C, Wultsch T, Reif A, Byts 

N, Beck M, Jablonka S, Boettger MK, Üçeyler N, Fouquet W, Gerlach M, Meinck 
HM, Sirén AL, Sigrist SJ, Toyka KV, Heckmann M*, Sommer C*. (2010) Stiff 
person syndrome-associated autoantibodies to amphiphysin mediate reduced 
GABAergic inhibition. Brain 133:3166-3180 

 
Hallermann S, Heckmann M, Kittel RJ. (2010) Mechanisms of short-term plasticity at 

neuromuscular active zones of Drosophila. HFSP J 4:72-84 
 
Hallermann S, Kittel RJ, Wichmann C, Weyhersmüller A, Fouquet W, Mertel S, Owald 

D, Eimer S, Depner H, Schwärzel M, Sigrist SJ*, Heckmann M*. (2010) Naked 
dense bodies provoke depression. J Neurosci 30:14340-14345 

 
Wagner N, Weyhersmüller A, Blauth A, Schuhmann T, Heckmann M, Krohne G, 

Samakovlis C. (2010) The drosophila LEM-domain protein MAN1 antagonizes 
BMP signaling at the neuromuscular junction and the wing crossveins. Dev Biol 
339:1-13 

 
Meuth SG, Herrmann AM, Simon OJ, Siffrin V, Melzer N, Bittner S, Meuth P, Langer 

HF, Hallermann S, Boldakowa N, Herz J, Munsch T, Landgraf P, Aktas O, 
Heckmann M, Lessmann V, Budde T, Kieseier BC, Zipp F, Wiendl H. (2009) 
Cytotoxic CD8+ T cell-neuron interactions: perforin-dependent electrical silencing 
precedes but is not causally linked to neuronal cell death. J Neurosci 29:15397-
15409 

 
Schmid A, Hallermann S, Kittel RJ, Khorramshahi O, Frölich AM, Quentin C, Rasse 

TM, Mertel S, Heckmann M, Sigrist SJ. (2008) Activity-dependent site-specific 
changes of glutamate receptor composition in vivo. Nature Neurosci 11: 659-666 

 
Kittel RJ, Wichmann C, Rasse TM, Fouquet W, Schmidt M, Schmid A, Wagh DA, 

Pawlu C, Kellner RR, Willig KI, Hell SW, Buchner E, Heckmann M*, Sigrist SJ*. 
(2006) Bruchpilot promotes active zone assembly, Ca2+ channel clustering, and 
vesicle release. Science 312:1051-4. doi: 10.1126/science.1126308. PMID: 
16614170 

 
Schmid A, Qin G, Wichmann C, Kittel RJ, Mertel S, Fouquet W, Schmidt M, Heckmann 

M, Sigrist SJ. (2006) Non-NMDA type glutamate receptors are essential for 
maturation but not for initial assembly of synapses at Drosophila NMJs. J Neurosci 
26:11267-11277 

 



Manfred Heckmann 

 2023-08-05 -4- 

Akk G, Milescu L, Heckmann M. (2005) Activation of heteroliganded mouse muscle 
nicotinic receptors. J Phyiol 564:359-376 

 
Hallermann S, Heckmann S, Dudel J, Heckmann M. (2005) Short openings in high 

resolution single channel recordings of mouse nicotinic receptors. J Physiol 
563:645-662 

 
Qin G, Schwarz T, Kittel RJ, Schmid A, Rasse TM, Ponimaskin E, Heckmann M, 

Sigrist SJ. (2005) Four different subunits are essential for expressing the synaptic 
glutamate receptor at neuromuscular junctions of Drosophila. J Neurosci 25:3209-
3218 

 
Rasse TM, Fouquet W, Schmid A, Kittel RJ, Mertel S, Sigrist CB, Schmidt M, Guzman 

A, Merino C, Qin G, Quentin C, Madeo FF, Heckmann M*, Sigrist SJ*. (2005) 
Glutamate receptor dynamcis organizing synapse formation in vivo. Nature 
Neurosci 8:889-905 

 
Pawlu C, DiAntonio A, Heckmann M. (2004) Postfusional control of quantal current 

shape. Neuron 42:607-618 
 
Hallermann S, Pawlu C, Jonas P*, Heckmann M*. (2003) A large pool of releasable 

vesicles in a cortical glutamatergic synapse. Proc Natl Acad Sci U S A 100: 8975-
8980  

 
Dudel J, Heckmann M. (2002) Quantal endplate currents from newborn to adult mice 

and the switch from embryonic to adult channel type. Neurosci Lett 326:13-16 
 
Dudel J, Hallermann S, Heckmann M. (2000) Quartz-glass pipette-puller operating 

with a regulated oxy-hydrogen burner. Pflügers Arch 441:175-180 
 
DiAntonio A, Petersen SA, Heckmann M, Goodman CS. (1999) Glutamate receptor 

expression regulates quantal size and quantal content at the Drosophila 
Neuromuscular junction. J Neurosci 19:3023-3032 

 
Dudel J, Heckmann M. (1999) Desensitization reduces amplitudes of quantal end-

plate currents after a single preceding end-plate current in mouse muscle. Pflügers 
Arch 437:569-576 

 
Heckmann M, Dudel J. (1998) Evoked quantal currents at neuromuscular junctions of 

Drosophila larval. Neurosci Lett 256:77-80 
 
Parzefall F, Wilhelm R, Heckmann M, Dudel J. (1998) Single channel currents at six 

microsecond resolution elicited by acetylcholine in mouse myoballs. J Physiol 
512:181-188 

 
Adelsberger H, Heckmann M, Dudel J. (1997) The amplitude of quantal currents is 

reduced during short-term depression at neuromuscular synapses in Drosophila. 
Neurosci Lett 225:5-8 

 



Manfred Heckmann 

 2023-08-05 -5- 

Bufler J, Heckmann M, Jahn K, Franke C. (1997) Distribution of desensitization time 
constants of mouse embryonic-like nicotinic and homomeric GLUR6 glutamate 
receptor channels. Neurosci Lett 221:173-176 

 
Heckmann M, Adelsberger H, Dudel J. (1997) Evoked transmitter release at 

neuromuscular junctions in wild type and cysteine string protein null mutant larvae 
of Drosophila. Neurosci Lett 228:167-170 

 
Heckmann M, Dudel J. (1997) Desensitization and resensitization kinetics of 

gluatamate receptor channels from Drosophila larval muscle. Biophys J 72:2160-
2169 

 
Heckmann M, Bufler J, Franke C, Dudel J. (1996) Kinetics of homomeric GLuR6 

glutamate receptor channels. Biophys J 71:1743-1750 
 
Heckmann M, Parzefall F, Dudel J. (1996) Activation kinetics of glutamate receptor 

channels from wild-type Drosophila muscle. Pflügers Arch 432:1023-1029 
 
Heckmann M, Dudel J. (1995) Recordings of glutamate-gated ion channels in outside-

out patches from Drosophila larval muscle. Neurosci Lett 196:53-56 
 
Lortet S, Heckmann M, Ray A, Rossi A, Aussedat J, Grably S, Zimmer HG. (1995) 

Energy metabolism reponse to calcium activation in isolated rat hearts during 
development and regression of T3-induced hypertrophy. Mol Cell Biochem 151:99-
106 

 
Heckmann M, Lortet S, Aussedat J, Ray A, Rossi A, Zimmer HG. (1993) Function and 

energy metabolism of isolated hearts obtained from hyperthyroid spontaneously 
hypertensive rats (SHR). A 31P-nuclear magnetic resonance study. Mol Cell 
Biochem 119:43-50 

 
Lortet S, Heckmann M, Aussedat J, Ray A, Vincent M, Sassard J, Zimmer HG, Rossi 

A. (1993) Alteration of cardiac energy state during development of hypertension in 
rats of the Lyon strain: a 31P-NMR study on the isolated rat heart. Acta Physiol 
Scand 149:311-321 

 
Zimmer HG, Heckmann M, Lortet S., (1993) Cardiovascular response to 

triiodothyronine in Sprague-Dawley and spontaneously hypertensive rats. 
Cardioscience 4:157-162 

 
Aussedat J, Lortet S, Ray A, Rossi A, Heckmann M, Zimmer HG, Vincent M, Sassart 

J. (1992) Energy metabolism of the hypertrophied heart studied by 31P nuclear 
magnetic resonance. Cardioscience 3:233-239 

 
Heckmann M, Zimmer HG. (1992) Effects of triiodothyronine in spontaneously 

hypertensive rats. Studies on cardiac metabolism, function, and heart weight. 
Basic Res Cardiol 87:333-343 



Manfred Heckmann 

 2023-08-05 -6- 

Reviews, chapters & books 
 
Müller M, Heckmann M. (2021) Linking Protons to Homeostatic Plasticity. 

Neuroscience. 467:185-187. 
 
Pauli M, Heckmann M. (2021) Distinguishing between Synaptic Vesicles in Different 

Functional States. Neuroscience. 458:180-181. 
 
Strobel M, Helmprobst F, Pauli M, Heckmann M, Lillesaar C, Stigloher C. (2020) 

Advancing Array Tomography to Study the Fine Ultrastructure of Identified 
Neurons in Zebrafish (Danio rerio). Springer, Volume Microscopy. Neuromethods, 
vol 155: 59-78 

 
Kittel RJ, Heckmann M. (2016) Synaptic Vesicle Proteins and Active Zone Plasticity. 

Front Synaptic Neurosci. 8:8. doi: 10.3389/fnsyn.2016.00008. 
 
Schmidt RF, Lang F, Heckmann M. (Hsrg) (2010) Physiologie des Menschen, 31. neu 

bearb. u. aktualisierte Auflage, Berlin: Springer, ISBN 978-3-642-01650-9 
 
Heckmann M, Dudel J. (2007) Erregungsleitung und synaptische Übertragung in: 

Physiologie des Menschen, 30. Auflage (Hsrg: Schmidt, Lang & Thews), Berlin: 
Springer, 80-110, ISBN 978-3-540-32908-4 

 
Heckmann M, Hallermann S. (2007) Fast drug application. In: Neuromethods, Vol. 35: 

Patch-Clamp analysis, advanced techniques, (Eds: Walz, Boulton & Baker), 
Totowa: Humana Press Inc, 297-307, ISBN 978-1-58829-705-1 

 
Kittel RJ, Hallermann S, Thomsen S, Wichmann C, Sigrist SJ, Heckmann M. (2006) 

Active zone assembly and synaptic release. Biochem Soc Trans 34: 944-946 
 
Dudel J, Heckmann M. (2005) Erregungsleitung und synaptische Übertragung. In: 

Physiologie des Menschen, 29. Auflage (Hrsg: Schmidt, Lang & Tews), Berlin: 
Springer 

 
Heckmann M, Pawlu C. (2002) Fast drug application. In: Neuromethods, Vol 35: 

Patch-Clamp analysis, advanced techniques, (Eds: Walz, Boulton & Baker), 
pp217-229. Totowa: Humana Press Inc 

 
Dudel J, Adelsberger H, Heckmann M. (2002) Crustacean neuromuscular 

glutamatergic and GABAergic channels. In: The crustacean nervous system (Ed: 
Wiese) pp282-291, Berlin: Springer 

 
Konnerth A, Heckmann M. (2000) TU-Portrait, Josef Dudel, 70 Jahre. In: Mitteilungen 

der TUM, Ausgabe 4, 1999/2000 
 
Heckmann M. (1998) Kinetik eines glutamatergen Rezeptorkanals der Fruchtfliege 

Drosophila melanogaster, Habilitationsschrift, Medizinische Fakultät, Technische 
Universität München 

 
Dudel J, Adelsberger H, Heckmann M. (1997) Neuromuscular glutamatergic and 

GABAergic channels. Invert Neurosci 3: 89-92 



Manfred Heckmann 

 2023-08-05 -7- 

 
Heckmann M. (1994) Einfluss des Schilddrüsenhormons Trijodthyronin auf die 

Funktion und den Energiestoffwechsel der Herzen spontan hypertensiver Ratten. 
Dissertation München 


