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E1Ca?* state in Ca2*ATPase

Toyoshima et al. Nature (2000)

Ca%*-ATPase Ca%*

Close-up View of the CaZ*-binding sites
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SACLA

F(S)
F(S) =22 % g(S) exp[2mi S (t a)] exp [2mi S (u b)] exp [2mi S (v C)]
S a=h,S b=kS c=/
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LCP / Human Dcytb

SACLA

MIDAS 1-43
0.1M HEPES (pH.6.5)
20% (v/v) Jeffamine ED-2003

scan =5.0 [deg]

scan_step = 0.100[deg]

cameralength =
200.0[mm]

attenuator = Al 250um

wavelength = 1.0

expose_time = 0.020[sec]




JP. Overington, B Al-Lazikani and AL. Hopkins (2006)
NATURE REVIEWS 5, 993-996.
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Suno R. et al. Nat Struct Mol Biol. Shihoya W. et al. Nat Struct Mol Biol. Hori, T. et al. Nat Chem Bioal,
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Asada H. et al. Structure.
(2020) 28, 418-425
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Morimoto K. et al. Nat Struct Mol Biol.
(2018) 15, 8-10 (2019)
Do0i:10.1038/s41589-018-0171-8

Kimura KT. et al. Nat Struct Mol Biol.
(2019) 26, 121-128

doi: 10.1038/s41594-018-0180-z
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HIV-1 (PR) SACLA
HIV-1 (PR)
PR ( No.587)
HIV HIV

Tetrahydropyranofuran Cyclopropyl-aminobenzothiazole

GRL-084-13 ﬁ j GRL-087-13 F} .
GRL-003-15 GRL-001-15 - o o
\/v s s>_ bo HVT S d 5>— L} \Q/ L.) \O\
o o 3.5-difworopheny —_ parg-fucrophenyl
@ | f ToTHE (PH-msty) ToTHE (P-maiety)
~F MW: 688,83 MW: 688,83 MW, B12T MW, ;5947
—
Hattori et al., Antimicrob Agents Chemother., Amano et al., Antimicrob Agents Chemother.,
63(6):€02635-18 (2019). 63(7):e00466-19 (2019).
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This movie is obtained using Climber
(morphing program not MD simulation)
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Serial femtosecond rotation crystallography(SF-ROX) SACLA

RD propagation length = 25 um / pulse

: 50 um step

25 um

C tochro?e C oridase

BRD.propAgakon |engtl v

A < one-third of crystal mosaicity

2018/4/24 Hirata K. et.al. Natur Method (2014)
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Serial femtosecond rotation crystallography(SF-ROX) SACLA

: 50 um step

XFEL

A® < one-third of crystal mosaicity

2018/4/24 Hirata K. et.al. Natur Method (2014)
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SACLA

XFEL structure

Mn

Mn

SR structure

Suga M et al. Nature (2015)
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SACLA

SF-ROX

= 100 um size PSII crystals on a kapton film.

1,600 images/holder

202 holder/28 hours (elapse time) = 3Hz
index rate : = 0.40

Resolution : 2.5 A

S, S

3. N,

Laser pulse power : 20 mJ/pulse
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Suga M. et al. Nature (2017) Suga M. et al. Science (2018)
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Serial Femtosecond Crystallography (SFX) SACLA

H. N. Chapman et al., Nature 470, 73 (2011)

S. Boutet. et al., Science 337, 362 (2012).
- L. Redecke et al., Science 339, 227 (2013).

J. Kern et al., PNAS 109, 9721 (2012).
J. Kern et al., Science 340, 491 (2013).
W. Liu et al., Science 342, 1521 (2013)
T. R. M. Barends et al, Nature,

doi:10.1038/nature12773 (2013)
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(inerse Application Platform for Hard x-ray diffractioN In SACLA )
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bR

Structure of bR crystals in LCP

T &2 Hms bR T %= 4dps
ﬂnu = 57011N
Az = 640nm Amar = 590mm
T == 5ms X? a2z 1ps
Amar = 560nm Aiar = 550nm
TS
{ \ T = Bms - A0ps
e /' Mz = 4100m
M, 3 M,
T = 350 us

Neutze, R., Pebay-Peyroula, E., Edman, K., Royant, A., Navarro, J.,
Landau, E. M. (2002) Biochim Biophys Acta 1565, 144-167
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(Coherent X-ray Diffraction Imaging: CXDI)

20:

|
S

=2sin6/1
, A XERKRE

N\

( )




o IR T OXFELIEECXDIA A= T

SACLA

> - BB A -2 ) TOIEER B DESEAT AT, KiRiAX-S> T EDftE
BN DRIV REERE S TFNEMEYZ . TR —FULIE - FRATDEIR
> ERETEARO]gR R D ELEMEEI COYIBE D MELDRIRIL
{ERCXDISEERDTF/IE
ESREHEYIRET (Stochastic irradiation) & BEIEFIOET

A\

MPCCD-
N Dual
SRR Al AR
SRR T
Si Slit
E—-A
AT
2X2 mm
Raster scan
Eéﬁ? y‘%j 2x2 mm
Focused NS Hm
X-ray > 257
5.5 keV
MPCCD-
Octal

5.5 keV




&

SACLA

SACLA-XFEL/VJLRICKBILEEFREEZE DD, 30 um/pulsetzE Qs ER R E R
1. XFELNSD/) UL AEDIRUIGERERIEER BRI —AX—4
2. FAH—AFv BRI E M a] g A S M A IFIROKEEL
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4. BHMERBEMEI - -JLOR)-RVYINITT (FF)
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C) Gold-standard Fourier Shell Correlation (C&2BE 7 AREEDHETE
Elmlund et al. (2013), Structure 21; Scheres et al. (2012), J. Struct. Biol. 180
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Chloroplast of Scyzon
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SACLA
XFELT BB E QRS TSI
TEBD ? TERLD ?
BBENDH TEZINIL, AEER(T

5x1016 X-ray photons/um?/pulse
THJEE,
12U, JUVRBREHC LB FARIRAT (C X #RERELN
FHAEI LN IR
MEKXK  REXFTOREERBETFIE

7 NI LAICE B ERRRE ORI T4 BEHA A
BRTEIMNI T (ARET I DR 9D

A consideration on Thomson scattering
12.4 keV X-ray = 3x1018 Hz
10 fs pulse = 3x103 oscillation

To ensure diffraction before destruction
Stronger pulse-intensity in shorter pulse
1012 X-ray photons/um2/10-fs pulse
< 3x%103 oscillation

10** X-ray photons/um?2/eee-as pulse
< 3x1044 oscillation
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