Latest news about
nucleosome dynamics



Nucleosome remodeling
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Sinha, Gross, Narlikar, 2017, Science

> Science. 2017 Jan 20;355(6322):eaaa3761. doi: 10.1126/science.aaa3761.

Distortion of histone octamer core promotes
nucleosome mobilization by a chromatin remodeler

Kalyan K Sinha ', John D Gross 2, Geeta J Narlikar 3



Cryo-EM

FRANK'S IMAGE ANALYSIS
FOR 3D STRUCTURES

Randomly oriented proteins are
hit by the electron beam, leaving a
trace on the image.

The computer discriminates
between the traces and the
fuzzy background, placing
similar ones in the same group.

Using thousands of

similar traces, the
computer generates
a high-resolution
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different 2D images

relate to each other (&
and generates a &8
high-resolution

structure in 3D.
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DUBOCHET'S
VITRIFICATION METHOD

The sample is
transferred to a metal
mesh and excess
material removed.

The sample forms a thin
film across the holes in the
mesh when it is shot into
ethane at about -190°C.

The water vitrifies
around the sample,
which then is cooled by
liquid nitrogen during
the measurements in
the electron microscope.
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> Elife. 2019 Jun 18;8:e46057. doi: 10.7554/eLife.46057.

Cryo-EM structures of remodeler-nucleosome
intermediates suggest allosteric control through the
nucleosome

Jean Paul Armache # ', Nathan Gamarra * 1 2, Stephanie L Johnson ', John D Leonard ! 2
, Shenping Wu 3, Geeta J Narlikar ', Yifan Cheng ' 3

[MpoBeaeHmne kpno-OM ¢ ncnonb3oBaHMEM
aHanora AT® ADP-BeFx nossonuno ynosutb
TP pasnnUYHbIX KOHGOPMAaLMOHHbIX
coctosHuna komnsiekca SNF2h-Hykneocoma:
COCTOSIHNE C HEOXMOAHHO NnepemMeLLeHHON
HYKI1eOCOMOW, COCTOSAHME C OBYMS
npotomepamu SNF2h, cBsazaHHbIMK C
HYKITEOCOMOW, U COCTOSIHUE C O4HUM
NPOTOMEPOM, CBA3AHHbLIM C HYKITEOCOMOMWN,
KOTOpOE nokasblBaeT ycuneHne decrnopsagka
BHYTPU MMCTOHOBOIO apa




New regions of interaction
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Asymmetry between the two acidic patches dictates the directic

nucleosome sliding by the ISWI chromatin remodeler ;
Robert F Levendosky and Gregory D Bowman )
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> Proc Natl Acad Sci U S A. 2020 Aug 18;117(33):19661-19663. doi: 10.1073/pnas.2010506117.
Epub 2020 Aug 3.

Acetylated histone H4 tail enhances histone H3 tail

acetylation by altering their mutual dynamics in the
nucleosome

Ayako Furukawa 1 Masatoshi Wakamori 2, Yasuhiro Arimura 3, Hideaki Ohtomo 1, Yasuo Tsunaka !

, Hitoshi Kurumizaka 3, Takashi Umehara 2, Yoshifumi Nishimura 4 °
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> Front Mol Biosci. 2019 Nov 28;6:133. doi: 10.3389/fmolb.2019.00133. eCollection 2019.

Histone Tail Dynamics in Partially Disassembled
Nucleosomes During Chromatin Remodeling

2 3 4

Takeru Kameda 1, Akinori Awazu 2 3, Yuichi Togashi

Case : loss of H2A/H2B
(AH2A/H2B)

Case : loss of H3/H4
(AH3/H4)




BoamMoXHble HanpaBneHna nccnegoBaHugA

1) [lpoBenoeHne gMHaMMKK C NpUcTanbHbiM BHUMaHMeM Ha Acidic Patch

2) AHanus guHamukmn octatkos H2A-H2B npu Hannyum clumBeok

3) bonee yrnybneHHoe nccnegosanme snusaHua NTM Ha AK ocTtaTkm
MMCTOHOBOIO A4pa

4) WccnenoBaHme rmcTOHOBbBIX XBOCTOB



