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Landauovy hladiny vidéné v transportnim experimentu
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Landauovy hladiny vidéné v optickém experimentu
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Starkuv jev v lithiu
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FIG. 6. Lithium, m=0.

Zimmerman et al., Phys. Rev. A 20, 2251 (1979)
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Zeemanuyv jev a solarni magnetogramy

o
10A Ca K image Magnetogram
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Sterntiv-Gerlachiv experiment
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Blochova sféra
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NMR - Nuklearni magneticka rezonance
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Odhalovani struktury biomolekul pomoci NMR
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Atomic-resolution structure of HIV-1 capsid tubes
by magic-angle spinning NMR

Manman Lu®"%3, Ryan W. Russell ®'?, Alexander J. Bryer'?, Caitlin M. Quinn®?, Guangjin Hou®'5,
Huilan Zhang', Charles D. Schwieters ©®4, Juan R. Perilla®'2%3, Angela M. Gronenborn ®%3% and
Tatyana Polenova®"?X

HIV-1 capsid plays multiple key roles in viral replication, and inhibition of capsid assembly is an attractive target for therapeutic
intervention. Here, we report the atomic-resolution structure of capsid protein (CA) tubes, determined by magic-angle spin-
ning NMR and data-guided molecular dynamics simulations. Functionally important regions, including the NTD p-hairpin, the
cyclophilin A-binding loop, residues in the hexamer central pore, and the NTD-CTD linker region, are well defined. The struc-
ture of individual CA chains, their arrangement in the pseudo-hexameric units of the tube and the inter-hexamer interfaces are
consistent with those in intact capsids and substantially different from the organization in crystal structures, which feature flat
hexamers. The inherent curvature in the CA tubes is controlled by conformational variability of residues in the linker region and
of dimer and trimer interfaces. The present structure reveals atomic-level detail in capsid architecture and provides important
guidance for the design of novel capsid inhibitors.
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Laboratory of Catalysis, Dalian Institute of Chemical Physics, The Chinese Academy of Sciences, Dalian, P. R. China. ®e-mail: jperilla@udel.edy;
amg100@pitt.edu; tpolenov@udel.edu
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Fig. 1| MAS-NMR spectra and structure of the hexameric unit in CA tubular assemblies. a, Representative strips extracted from 3D NCACX (magenta)
and NCOCX (dark gray) spectra of U-*C,*N-enriched CA tubular assemblies, illustrating sequential assignments for residues 105-110. b, Superposition of
selected regions of 2D CORD spectra of [1,6-3C-glucose,U-*N]-CA (top) and [2-3C-glucose,U-*N]-CA (lower) samples for different mixing times: 25ms
and 50 ms, magenta; 200 ms, teal; 500 ms, gray. Unambiguous correlations are labeled by amino acid number in the sequence. ¢, Side and top views of
the final ensemble of the 10 lowest-energy structures of the CA hexamer unit in the tubular CA assembly. d, Side and top views of the superposition of the
lowest-energy structure of the NMR-derived CA hexamer unit and the 8-A resolution cryo-EM density map. ef, Details of the MAS-NMR-derived distance
restraint network for the CypA loop and the B-hairpin, respectively. g, Selected side chain conformations in the final ten-conformer ensemble.



MRI - Magnetic Resonance Imaging




