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RIGD 2 5 2 EEK L7z, S/N ORWY T 2 &DL SHPFEif{§ 28 L, A X 7z Bk 1%
DFEEHEEL, FEZ T T 4 —THOS NS WAL X O BRO ARG #1372, & HREED
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7z, HFRICHERTWEKA D B &, ZOHFOFRENED, BEROSREELIKL &5,
V, Vi DA TE, Vi OHLEIERS OB REENECDIZH L, V, ) Vv 2752 BRT 2N 2 28505
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274K EM LB B IEIC & 2 RN, V,Vi O X9 % 600 kDa & Z A 3 T4
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RIGKERED R BHE 22557255,

SEZEXB

1. Forgac, M., Vacuolar ATPases: rotary proton pumps in physiology and pathophysiology. Nat Rev Mol Cell
Biol, (2007). 8 (11): p. 917-29.

2. Imamura, H., et al., Evidence for rotation of V1-ATPase. Proc Natl Acad Sci U S A, (2003) 100 (5): p.
2312-5.

3. Yokoyama, K., et al., Isolation of prokaryotic VOV1-ATPase from a thermophilic eubacterium Thermus
thermophilus. J Biol Chem, 1994. 269 (16): p. 12248-53.

4. Maher, M.J., et al., Crystal structure of A3B3 complex of V-ATPase from Thermus thermophilus. EMBO J,
(2009) 28 (23): p. 3771-9.

5. Iwata, M., et al., Crystal structure of a central stalk subunit C and reversible association/dissociation of
vacuole-type ATPase. Proc Natl Acad Sci U S A, (2004) 101 (1): p. 59-64.

6. Makyio, H., et al., Structure of a central stalk subunit F of prokaryotic V-type ATPase/synthase from
Thermus thermophilus. EMBO J (2005) 24 (22): p. 3974-83.

7. Toei, M., et al., Dodecamer rotor ring defines H+/ATP ratio for ATP synthesis of prokaryotic V-ATPase
from Thermus thermophilus. Proc Nail Acad Sci U S A, (2007) 104 (51): p. 20256-61.

8. Nguyen, T., et al., Cryo-EM strucutre of the yeast U4/U6.U5 tri-snRNP at 3.7 A resolution. Naiure, (2016)
530: p. 298-305.



52 25 A X BTSN & BN ATPase (VoV1) ODRESE MM

Structural analysis of Vacuolar type ATPase (VoV1)

using cryo electron microscope

Jun-ichi KISHIKAWA
Atsuko NAKANISHI
Ken YOKOYAMA

Abstract

Vacuolar type ATPases (V,V)) are widely distributed in organisms and function as a proton pump
responsible for acidification of intracellular compartments such as a lysosome, Golgi apparatus,
endosome so on. In this study we have attempted to determine the structure of V,V; by single particle
analysis using cryo electron microscope. For imaging of V,V;, LMNG was used for solubilization
detergent to reduce detergent concentration. Over a couple of thousands imaged of cryo-grid
containing V,V; were obtained by cryo-EM Titan krios (FEI). Single particle images of V,V; were
picked up by RELION, single particle analysis software, then 2-D averaged class images were
reconstracted from the collected images. Finally, we obtained 3-D averaged class images from nearly

100k particles at resolution of 7.5 A estimated by Fourier shell corelation.

Keywords : V-ATPase, Rotary molecular motor, Structural study, Cryo-electron micrography,

Single particle analysis



