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using 2D crystals of aquaporin-0. J. Struct. Biol. 192, 163–173. 



Nikolaus Grigorieff  Curriculum Vitae –  
 
 

7 
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A. (2016) Ribosome•RelA structures reveal the mechanism of stringent response activation. eLife 
5, e17029, 1–23. 
Oldham, M. L., Grigorieff, N., & Chen, J. (2016) Structure of the transporter associated with 
antigen processing trapped by herpes simplex virus. eLife 5, e21829, 1–16. 
Liu, Y., Pan, J., Cai, Y., Grigorieff, N., Harrison, S. C. & Chen, B. (2017) Conformational states 
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Demo, G., Svidritskiy, E., Madireddy, R., Diaz-Avalos, R., Grant, T., Grigorieff, N., Sousa, D. & 
Korostelev, A. A. (2017) Mechanism of ribosome rescue by ArfA and RF2. eLife 6, e23687, 1–
18. 
Loveland, A. B., Demo, G., Grigorieff, N. & Korostelev, A. A. (2017) Ensemble cryo-EM 
elucidates the mechanism of translation fidelity. Nature 546, 113–117. 
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environments in cryo-EM images. eLife 6, e25648, 1–22. 
Liu, Y., Pan, J., Jenni, S., Raymond, D. D., Caradonna, T., Do, K. T., Schmidt, A. G., Grigorieff, 
N. & Harrison, S. C. (2017) CryoEM structure of an influenza virus receptor-binding site antibody-
antigen interface. J. Mol. Biol. 429, 1829–1839. 
Abeyrathne, P. D. & Grigorieff, N. (2017) Expression, purification, and contaminant detection for 
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Demo, G., Rasouly, A., Vasilyev, N., Svetlov, V., Loveland, A. B., Diaz-Avalos, R., Grigorieff, 
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Close, W., Neumann, M., Schmidt, A., Hora, M., Annamalai, K., Schmidt, M., Reif, B., Schmidt, 
V., Grigorieff, N. & Fändrich, M. (2018) Physical basis of amyloid fibril polymorphism. Nat. 
Commun. 9, 699, 1–7. 
Grant, T., Rohou, A. & Grigorieff, N. (2018) cisTEM, User-friendly software for single-particle 
image processing. eLife 7, e35383, 1–24. 
Bartesaghi, A., Aguerrebere, C., Falconieri, V., Banerjee, S., Earl, L. A., Zhu, X., Grigorieff, N., 
Milne, J. L. S., Sapiro, G., Wu, X. & Subramaniam, S. (2018) Atomic resolution cryo-EM structure 
of β-galactosidase. Structure 26, 848–856. 
Regan, M. C., Grant, T., McDaniel, M. J., Karakas, E., Zhang, J., Traynelis, S. F., Grigorieff, N. 
& Furukawa, H. (2018) Structural mechanism of functional modulation by gene splicing in NMDA 
receptors. Neuron 98, 521–529. 
Vemu, A., Szczesna, E., Zehr, E. A., Spector, J. O., Grigorieff, N., Deaconescu, A. M. & Roll-
Mecak, A. (2018) Severing enzymes amplify microtubule arrays through lattice GTP-tubulin 
incorporation. Science 361, 768–779. 
Zhang, C., Cantara, W., Jeon, Y., Musier-Forsyth, K., Grigorieff, N. & Lyumkis, D. (2019) 
Analysis of discrete local variability and structural covariance in macromolecular assemblies using 
cryo-EM and focused classification. Ultramicroscopy 203, 170–180. 
Liberta, F., Loerch, S., Rennegarbe, M., Schierhorn, A., Westermark, P., Westermark, G. T., 
Hazenberg, B. P. C., Grigorieff, N., Fändrich, M. & Schmidt, M. (2019) Cryo-EM fibril structures 
from systemic AA amyloidosis reveal the species complementarity of pathological amyloids. Nat. 
Comm. 10, 1104, 1–10. 
Jung, J., Grant, T., Thomas, D. R., Diehnelt, C. W., Grigorieff, N. & Joshua-Tor, L. (2019) High-
resolution cryo-EM structures of outbreak strain human norovirus shells reveal size variations. 
PNAS 116, 12828–12832. 
Jenni, S., Salgado, E. N., Herrmann, T., Li, Z., Grant, T., Grigorieff, N., Trapani, S., Estrozi, L. F. 
& Harrison, S. C. (2019) In situ structure of rotavirus VP1 RNA-dependent RNA polymerase. J. 
Mol. Biol. 431, 3124–3138. 
Song, K., Shang, Z., Fu, X., Lou, X., Grigorieff, N. & Nicastro, D. (2019) In situ structure 
determination at nanometer 1 resolution using TYGRESS. Nat. Methods 17, 201–208. 
Syrjanen, J. L., Michalski, K., Chou, T.-H., Grant, T., Rao, S., Simorowski, N., Tucker, S. J., 
Grigorieff, N. & Furukawa, H. (2020) Structure and assembly of calcium homeostasis modulator 
proteins. Nat. Struct. Mol. Biol. 27, 150–159. 
Jenni, S., Bloyet, L.-M., Diaz-Avalos, R., Liang, B., Whelan, S. P. J., Grigorieff, N. & Harrison, 
S. C. (2020) Structure of the Vesicular Stomatitis Virus L protein in complex with its 
phosphoprotein cofactor. Cell Reports 30, 53–60. 
Bao, C., Loerch, S., Ling, C., Korostelev, A. A., Grigorieff, N. & Ermolenko, D. N. (2020) mRNA 
stem-loops can pause the ribosome by hindering A-site tRNA binding. eLife 9, e55799, 1–27. 
Lucas, B. A., Himes, B. A., Xue, L., Grant, T., Mahamid, J. & Grigorieff, N. (2021) Locating 
macromolecular assemblies in cells by 2D template matching with cisTEM. eLife 10, e68946. 1–
25. 
Himes, B. A. & Grigorieff, N. (2021) Cryo-TEM simulations of amorphous radiation-sensitive 
samples using multislice wave propagation. IUCrJ 8, 943–953. 
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Elferich, J., Schiroli, G., Scadden, D. & Grigorieff, N. (2022) Defocus corrected large area cryo-
EM (DeCo-LACE) for label-free detection of molecules across entire cell sections. eLife 11, 
e80980, 1–24. 
Lucas, B. A., Zhang, K., Loerch, S. & Grigorieff, N. (2022) In situ single particle classification 
reveals distinct 60S maturation intermediates in cells. eLife 11, e79272, 1–24. 
Pitsawong, W., Pádua, R. A. P., Grant, T., Hoemberger, M., Otten, R., Bradshaw, N., Grigorieff, 
N. & Kern, D. (2023) From primordial clocks to circadian oscillators. Nature 616, 183–189. 
Zhang, K., Lucas, B. A. & Grigorieff, N. (2023) Exploring the limits of 2D template matching for 
detecting targets in cellular cryo-EM images. Microsc. Microanal. 29, 931. 
Lucas, B. A. & Grigorieff, N. (2023) Quantification of gallium cryo-FIB milling damage in 
biological lamella. PNAS 120, e2301852120, 1–9. 
Lucas, B. A., Himes, B. A. & Grigorieff, N. (2023) Baited reconstruction with 2D template 
matching for high-resolution structure determination in vitro and in vivo without template bias. 
eLife 12, e90486, 1–16. 
Elferich, J., Kong, L., Zottig, X. & Grigorieff, N. (2024) CTFFIND5 provides improved insight 
into quality, tilt and thickness of TEM samples. eLife 13, RP97227, 1–22. 
Zhang, K., Cossio, P., Rangan, A. V., Lucas, B. A. & Grigorieff, N. (2025) A new statistical metric 
for robust target detection in cryo-EM using 2DTM. IUCrJ 12, 155–176. 
Dingeldein, L., Silva-Sanchez, D., Evans, L., D'Imprima, E., Grigorieff, N., Covino, R. & Cossio, 
P. (2025) Amortized template-matching of molecular conformations from cryo-electron 
microscopy images using simulation-based inference. PNAS, 122, e2420158122, 1-10 
Huang, Q. J., Kim, R., Song, K., Grigorieff, N., Munro, J. B., Schiffer, C. A. & Somasundaran, M. 
(2025) Virion-associated influenza hemagglutinin clusters upon sialic acid binding visualized by 
cryo-electron tomography. PNAS 122, e2426427122, 1–9. 
Woollard, G., Zhou, W., Thiede, E. T., Lin, C., Grigorieff, N., Cossio, P., Dao Duc, K. & Hanson, S. M. 
(2025) InstaMap: instant-NGP for cryo-EM density maps. Acta Cryst. D 81, 147–169. 

Elferich, J., Kaminek, M., Kong, L., Odriozola, A., Kukulski, W., Zuber, B. & Grigorieff, N. (2025) In-situ 
high-resolution cryo-EM reconstructions from CEMOVIS. IUCrJ 12, 502–510. 
Serrano, A., Puerner, C., Chevalier, L., Plumb, E., Elferich, J., Diggs, S., Sinn, L. R., Grigorieff, 
N., Ralser, M., Delarue, M., Bassilana, M. & Arkowitz R. A. (2024) Dynamic cytoplasmic fluidity 
during morphogenesis in a human fungal pathogen. Nat. Microbiol. 11, 169–179. 
Kong, L., Zottig, X., Elferich, J. & Grigorieff, N. (2025) Unbend: Correction of local beam-
induced sample motion in cryo-EM images using a 3D spline model. eLife 14, RP109119. 
 
PRE-PRINTS 
Zehr, E. A., Rohou, A., Liu, Y., Verba, K. A., Pogliano, J., Grigorieff, N. & Agard, D. A. (2018) 
Mechanistic origins of dynamic instability in filaments from the phage tubulin, PhuZ. bioRxiv 
doi.org/10.1101/311498. 
Liberta, F., Loerch, S., Rennegarbe, M., Schierhorn, A., Westermark, P., Westermark, G. T., 
Grigorieff, N., Fändrich, M. & Schmidt, M. (2018) Cryo-EM structure of an amyloid fibril from 
systemic amyloidosis. bioRxiv doi.org/10.1101/357129. 
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Song, K., Shang, Z., Fu, X., Lou, X., Grigorieff, N. & Nicastro, D. (2018) Structure of the ciliary 
axoneme at nanometer resolution reconstructed by TYGRESS. bioRxiv doi.org/10.1101/363317. 
Zhang, C., Cantara, W., Jeon, Y., Musier-Forsyth, K., Grigorieff, N. & Lyumkis, D. (2018) 
Analysis of local variability and allostery in macromolecular assemblies using cryo-EM and 
focused classification. bioRxiv doi.org/10.1101/365940. 
Syrjanen, J. L., Michalski, K., Chou, T.-H., Grant, T., Rao, S., Simorowski, N., Tucker, S. J., 
Grigorieff, N. & Furukawa, H. (2019) Structure and assembly of calcium homeostasis modulator 
proteins. bioRxiv doi.org/10.1101/857698. 
Jenni, S., Bloyet, L.-M., Diaz-Avalos, R., Liang, B., Whelan, S. P. J., Grigorieff, N. & Harrison, 
S. C. (2019) Structure of the vesicular stomatitis virus L protein in complex with its 
phosphoprotein cofactor. bioRxiv doi.org/10.1101/792960. 
Bao, C., Loerch, S., Ling, C., Korostelev, A. A., Grigorieff, N. & Ermolenko, D. N. (2019) mRNA 
stem-loops can pause the ribosome by hindering A-site tRNA binding. bioRxiv doi.org/ 
10.1101/2020.02.05.936120. 
Lucas, B. A., Himes, B. A., Xue, L., Grant, T., Mahamid, J. & Grigorieff, N. (2021) Locating 
macromolecular assemblies in cells by 2D template matching with cisTEM. bioRxiv 
doi.org/10.1101/2021.04.20.440648. 
Himes, B. A. & Grigorieff, N. (2021) Cryo-TEM simulations of amorphous radiation-sensitive 
samples using multislice wave propagation. bioRxiv doi.org/10.1101/2021.02.19.431636. 
Lucas, B. A., Zhang, K., Loerch, S. & Grigorieff, N. (2022) In situ single particle classification 
reveals distinct 60S maturation intermediates in cells. bioRxiv 
doi.org/10.1101/2022.04.10.487797. 
Elferich, J., Schiroli, G., Scadden, D. & Grigorieff, N. (2022) Defocus corrected large area cryo-
EM (DeCo-LACE) for label-free detection of molecules across entire cell sections. bioRxiv 
doi.org/10.1101/2022.06.13.4959697. 
Pitsawong, W., Pádua, R. A. P., Grant, T., Hoemberger, M., Otten, R., Bradshaw, N., Grigorieff, 
N. & Kern, D. (2022) From primordial clocks to circadian oscillators. bioRxiv 
doi.org/10.1101/2022.11.28.518275. 
Lucas, B. A. & Grigorieff, N. (2023) Quantification of gallium cryo-FIB milling damage in 
biological lamella. bioRxiv doi.org/10.1101/2023.02.01.526705. 
Lucas, B. A., Himes, B. A. & Grigorieff, N. (2023) Baited reconstruction with 2D template 
matching for high-resolution structure determination in vitro and in vivo without template bias. 
bioRxiv doi.org/10.1101/2023.07.03.547552. 
Elferich, J., Kong, L., Zottig, X. & Grigorieff, N. (2024) CTFFIND5 provides improved insight 
into quality, tilt and thickness of TEM samples. bioRxiv doi.org/10.1101/2024.02.26.582023. 
Dingeldein, L., Silva-Sanchez, D., Evans, L., D'Imprima, E., Grigorieff, N., Covino, R. & Cossio, 
P. (2024) Amortized template-matching of molecular conformations from cryo-electron 
microscopy images using simulation-based inference. bioRxiv 
doi.org/10.1101/2024.07.23.604154. 
Zhang, K., Cossio, P., Rangan, A. V., Lucas, B. A. & Grigorieff, N. (2024) New statistical metric 
for robust target detection in cryo-EM using 2DTM. bioRxiv doi.org/10.1101/2024.10.01.616095. 
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Huang, Q. J., Kim, R., Song, K., Grigorieff, N., Munro, J. B., Schiffer, C. A. & Somasundaran, M. 
(2024) Virion-associated influenza hemagglutinin clusters upon sialic acid binding visualized by 
cryo-electron tomography. bioRxiv doi.org/10.1101/2024.10.15.618557. 
Serrano, A., Puerner, C., Plumb, E., Chevalier, L., Elferich, J., Sinn, L. R., Grigorieff, N., Ralser, 
M., Delarue, M., Bassilana, M. & Arkowitz R. A. (2024) Dynamic cytoplasmic fluidity during 
morphogenesis in a human fungal pathogen. bioRxiv doi.org/10.1101/2024.11.16.623909. 
Elferich, J., Kaminek, M., Kong, L., Odriozola, A., Kukulski, W., Zuber, B. & Grigorieff, N. 
(2025) In-situ high-resolution cryo-EM reconstructions from CEMOVIS. bioRxiv 
doi.org/10.1101/2025.03.29.646093. 
Kong, L., Zottig, X., Elferich, J. & Grigorieff, N. (2025) Unbend: Correction of local beam-
induced sample motion in cryo-EM images using a 3D spline model. bioRxiv 
doi.org/10.1101/2025.09.05.674398. 
Seraj, Z., Zottig, X., Huang, C.-Y., Loveland, A. B., Diggs, S., Sholi, E., Grigorieff, N. & 
Korostelev, A. A. (2025) In extracto cryo-EM reveals eEF2 as a major hibernation factor on 60S 
and 80S particles. bioRxiv doi.org/10.1101/2025.11.25.690450. 
Astore, M. A., Woollard, G., Silva-Sanchez, D., Zhou, W., Kopylov, M., Dao Duc, K., Lederman, 
R. R., Li, Y., Zhou, Y., Yuan, J., Ye, F., Gu, Q., Vuillemot, R., Jonic, S., Dang, L., Ludtke, S. J., 
Bridges, H., Liu, S., McLean, M., Peretroukhin, V., Schwab, J., Cruz-Chú, E. R., Schwander, P., 
Gilles, M. A., Singer, A., Herreros, D., Carazo, J.-M., Sorzano, C. O. S., Feathers, J. R., Zhong, E. 
D., Grigorieff, N., Cossio, P. & Hanson, S. M. (2025) The inaugural Flatiron Institute cryo-EM 
conformational heterogeneity challenge. bioRxiv doi.org/10.1101/2025.07.18.665582. 
Zhang, K., Grant, T. & Grigorieff, N. (2025) Improved cryo-EM reconstruction of sub-50 kDa 
complexes using 2D template matching. bioRxiv doi.org/10.1101/2025.09.11.675606. 
Zottig, X., Huang, C.-Y., Seraj, Z., Grigorieff, N. & Korostelev, A. A. (2025) Structural basis for 
non-AUG translation regulation by 5MPs. bioRxiv doi.org/10.64898/2025.12.28.696766. 
 
REVIEWS 

Walz, T. & Grigorieff. N (1998) Electron crystallography of two-dimensional crystals of 
membrane proteins. J. Struct. Biol. 121, 142–161. 

Grigorieff, N. (1999) Structure of the respiratory NADH:ubiquinone oxidoreductase (complex I). 
Curr. Opinion Struct. Biol. 9, 476–483. 

Nogales, E. & Grigorieff, N. (2001) Molecular machines: Putting the pieces together. J. Cell Biol. 
152, F1–F10. 

Sachse, C., Grigorieff, N. & Fändrich, M. (2009) Elektronenmikroskopie an Alzheimer-Fibrillen. 
Bioforum 32, 26–28. 

Fändrich, M., Meinhardt, J. & Grigorieff, N. (2009) Structural polymorphism of Alzheimer Aβ 
and other amyloid fibrils. Prion 3, 89–93. 

Grigorieff, N. & Harrison, S. C. (2011) Near-atomic resolution reconstructions of icosahedral 
viruses from electron cryo-microscopy. Curr. Opinion Struct. Biol. 21, 265–273. 
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Fändrich, M., Schmidt, M. & Grigorieff, N. (2011) Recent progress in understanding Alzheimer’s 
β-amyloid structures. Trends Biochem. Sci. 36, 338–345. 

Deaconescu, A. M., Artsimovitch, I. & Grigorieff, N. (2012) Interplay of DNA repair with 
transcription: from structures to mechanisms. Trends Biochem. Sci. 37, 543–552. 

Grigorieff, N. (2013) Direct detection pays off for electron cryo-microscopy. eLife 2, e00573, 1–
3. 

Grigorieff, N. (2015) Paper of the year award 2015. J. Struct. Biol. 189, 161–162. 

Cheng, Y., Grigorieff, N., Penczek, P. A. & Walz, T. (2015) A Primer to single-particle cryo-
electron microscopy. Cell 161, 438–449. 
 

PATENTS 

Rotavirus particles with chimeric surface proteins. Authors: Dormitzer, P. R., Grigorieff, N., 
Harrison, S. C., Pan, J., Settembre, E. Patent numbers: US 10,192,025 B2 (2019), EP 3,019,518 B1 
(2019), CA 2,916,827 C (2021). 

Methods and systems for imaging interactions between particles and fragments. Authors: Himes, 
B. A., Lucas, B. A., Grigorieff, N. Patent numbers: PCT/US2023/067479 (2023, pending). 

 

OTHER RESEARCH PUBLICATIONS WITH GRIGORIEFF LAB MEMBERS 

Kutter, S., Eichner, T., Deaconescu, A. M. & Kern, D. (2016) Regulation of Microtubule Assembly 
by Tau and not by Pin1. J. Mol. Biol. 428, 1742–1759. 

Abeyrathne, P. D., Chami, M., & Stahlberg. H. (2016) Biochemical and biophysical approaches 
to study the structure and function of the chloride channel (ClC) family of proteins. Biochimie 
128–129, 154–162. 

Mazhab-Jafari, M. T., Rohou, A., Schmidt, C., Bueler, S. A., Benlekbir, S., Robinson, C. V. & 
Rubinstein, J. L. (2016) Atomic model for the membrane-embedded VO motor of a eukaryotic V-
ATPase. Nature 539, 118–122. 

Coudray, N., Seyler, S., Lasala, R., Zhang, Z., Clark, K. M., Dumont, M. E., Rohou, A., Beckstein, 
O. & Stokes, D. L. (2016) Structure of the SLC4 transporter Bor1p in an inward-facing 
conformation. Protein Sci. 26, 130–145. 

Zehr, E., Szyk, A., Piszczek, G., Szczesna, E., Zuo, X. & Roll-Mecak, A. (2017) Katanin spiral 
and ring structures shed light on power stroke for microtubule severing. Nat. Struct. Mol. Biol. 24, 
717–725. 

Loerch, S., De La Peña, J. B., Song, J., Pancrazio, J. J., Price, T. J. & Campbell, Z. T. (2019) 
Translational controls in pain. Oxford Handbook of Neuronal Protein Synthesis, 
doi.org/10.1093/oxfordhb/9780190686307.013.22. 

De La Peña, J. B., Barragan-Iglesias, P., Lou, T.-F., Prakash, N., Loerch, S., Shukla, T., 
Basavarajappa, L., Song, J., Megat, S., Moy, J., Wanghzou, A., Ray, P., Hoyt, K., Steward, O., 
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Price, T. J., Shepherd, J. D. & Campbell, Z. T. (2021) Intercellular Arc signaling regulates 
vasodilation. J. Neurosci. 41, 7712–7726. 

Smith, P. R., Loerch, S., Kunder, N., Stanowick, A. D., Lou, T.-F. & Campbell, Z. T. (2021) 
Functionally distinct roles for eEF2K in the control of ribosome availability and p-body 
abundance. Nat. Commun. 12, 6789, 1–16. 

Munshi, S., Neupane, K., Ileperuma, S. M., Halma, M. T. J., Kelly, J. A., Halpern, C. F., Dinman, 
J. D., Loerch, S. & Woodside, M. T. (2022) Identifying inhibitors of -1 programmed ribosomal 
frameshifting in a broad spectrum of coronaviruses. Viruses 14, 177, 1–14. 

Lucas, B. (2023) Visualizing everything, everywhere, all at once: Cryo-EM and the new field of 
structureomics. Curr. Opinion Struct. Biol. 81, 102620. 

Matsui, A., Spangler, C. J., Elferich, J., Shiozaki, M., Jean, N., Zhao, X., Qin, M., Zhong, H., Yu, 
Z. & Gouaux, E. (2024) Cryo-electron tomographic investigation of native hippocampal 
glutamatergic synapses. bioRxiv doi.org/10.1101/2024.04.01.587595. 

Clark, S., Mitra, J., Elferich, J., Goehring, A., Ge, J., Ha, T. & Gouaux E. (2023) Single molecule 
studies of the native hair cell mechanosensory transduction complex. bioRxiv 
doi.org/10.1101/2023.12.11.571162. 

Matsui, A., Spangler, C., Elferich, J., Shiozaki, M., Jean, N., Zhao, X., Qin, M., Zhong, H., Yu, Z. 
& Gouaux E. (2024) Cryo-electron tomographic investigation of native hippocampal 
glutamatergic synapses. eLife 13, RP98458, 1–18. 

Kim, H., Spangler, C., Matsui, A., Elferich, J., Kim, J., Roseborough, A., Nyman, M., Lahtinen, 
T. M. & Gouaux E. (2025) Cryo-electron tomographic investigation of native hippocampal 
glutamatergic synapses. PNAS 122, e2524034122, 1-10. 
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