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MBssbauer Spectroscopy at High Pressure
R I AR-NE3A] Macromolecular Crystallography for Drug Design I
_TT®AR-NESC High-pressure and High-temperature

X-ray Diffraction (MAX-80)

NeAR-NE7A X-ray Imaging and X-ray Diffraction
Experiments at High Pressure

Photon Factory ™

AR-NW10A High-energy XAFS

RIS AD B E

Il BLs for VUV and Soft X-ray Spectroscopy
M BLs for X-ray Diffraction
BLs for X-ray Spectroscopy
BLs for Macromolecular Crystallography
M BLs for Small Angle X-ray Diffraction
W BLs for Imaging. High Pressure, Time-Resolved Experiment etc.

BL-278 Radiation Biology. XAFS for Radioactive Samples
BL-27A Radiation Biology. Soft X-ray Spectroscopy
for Radioactive Samples

BL-28A/B Vanas c Dn arization VUV and
1ay Spectroscony .

P |
l" |
AR-SE2A

Detector Test

Beamline (IPNS, KEK])

{BL-2A/B: Multip
Analysis of Surrace and Heterolnterface MLSASH
and Photoelectron Spectroscopy Station
BL-3C X-ray Optics/White X-ray Magnetic Diffractione.
BL-3B VUV Photoelectron Spectroscopye..
{BL-3A: X-ray Diffraction Experiment Under Extreme Condition .
BL-4A Trace Element Analysis/X-ray Microbeam
BL- 482 Powder Dnﬁvac ion e

Undulator
[Imuttiote wigster
\ Vertical Wiggler

L

BL-20A VUV Spectroscopy

#BL-208B White & Monochromatic X-ray Topography and Diffraction
_-#:BL-19A/8: Soft X-ray microscopy (STXM) and spectroscopy
_-eBL-18B Versatile Hard X-ray Station (DST. India)

B Y | " 2 e
BB Yoiey D ‘fractlo’v a’\d Scatleﬂnso - ; ' -#BL-18C High Pressure X-ray Powder Diffraction (DAC)
BL-7C Versatile Hard X-ray Experiment @———{— ‘ BLA7A W ar llogr
BL-7A Soft X-ray Spectroscopy (RCS, Univ. Tokyo)e———"— 4 7 1 —"\ I k= acromolecyior Crvetiosmphy I
-—

BL-88 Powder/Single-crystal Diffraction o \— x -
under Extreme Conditions b 4

BL-8A Powder/Single-crystal Diffraction under Extreme Conditionse

BL-9A High-intensity and Low-energy XAFS 2
BL-9C in-situ XAFS /
BL-10A X-ray Diffraction and Scattering®
BL-10C Small-angle X-ray Scattering® s
BL-11A R&D Beamline(in planning)

BL-118 R&D Beamline(in planning)
BL-12A Soft and Tender X-ray Beamline(under consuucuon)i

~®{BL-16A] Variable Polarization Soft X-ray Spectroscopy
®:BL-15A2! High-brilliance Small-angle X-ray Scattering
BL-15A1! Semi-microbeam XAFS
~o[BL-14C]| X-ray Imaging and Multi-purpose Experiments
'@ Single Crystal Structure Analysis/Detector Development

e 3

L-wzc High-throughput XAFS

Apr. 2023

From KEK PF website

Source: (Short Gap) Undulator, Multipole Wiggler

Energy range (\): 0.75-2.2 A (2.7-3.25 A)

Beam size: 0.013 - 0.20 mm (H/V)

Photon Flux: 5 x 1010 — 2.5 x 101! photons/s (A\~ 1A / 12.4 keV)
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From the website of
Hampton Research
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Tube Salt Tube Buffer ¢
# #
1. 0.02 M Calcium chloride dihydrate 1. 0.1 M Sodium acetate trihydrate pH 4.6
2. None 2. None
3. None 3. None
4. None 4. 0.1 MTRIS hydrochloride pH 8.5
5. 0.2 M Sodium citrate tribasic dihydrate 5. 0.1 MHEPES sodium pH 7.5
6. 0.2 M Magnesium chloride hexahydrate 6. 0.1 MTRIS hydrochloride pH 8.5
7. None 7. 0.1 M Sodium cacodylate trihydrate pH 6.5
8. 0.2 M Sodium citrate tribasic dihydrate 8. 0.1 M Sodium cacodylate trihydrate pH 6.5
9. 0.2 M Ammonium acetate . 0.1 M Sodium citrate tribasic dihydrate pH 5.6
10. 0.2 M Ammonium acetate 10. 0.1 M Sodium acetate trihydrate pH 4.6
11. None 11. 0.1 M Sodium citrate tribasic dihydrate pH 5.6

12. 0.2 M Magnesium chloride hexahydrate 12.
13. 0.2 M Sodium citrate tribasic dihydrate 13.
14. 0.2 M Calcium chloride dihydrate 14.
15. 0.2 M Ammonium sulfate 15.
16. None 16.

0.1 M HEPES sodium pH 7.5

0.1 MTRIS hydrochloride pH 8.5

0.1 M HEPES sodium pH 7.5

0.1 M Sodium cacodylate trihydrate pH 6.5
0.1 M HEPES sodium pH 7.5
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Precipitant

30% VIV (+/-)-2-Methyl-2,4-pentanediol
0.4 M Potassium sodium tartrate tetrahydrate
0.4 M Ammonium phosphate monobasic
2.0 M Ammonium sulfate

30% VIV (+/-)-2-Methyl-2,4-pentanediol
30% wiv Polyethylene glycol 4,000

1.4 M Sodium acetate trihydrate

30% V/v 2-Propanol

30% wiv Polyethylene glycol 4,000

30% wiv Polyethylene glycol 4,000

1.0 M Ammonium phosphate monobasic
30% V/v 2-Propanol

30% v/v Polyethylene glycol 400

28% v/v Polyethylene glycol 400

30% wiv Polyethylene glycol 8,000

1.5 M Lithium sulfate monohydrate

Crystal Screen (Hampton Research)
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Detector

Ap<1.0°

A crystal in front of the detector is
slightly rotated around ¢ axis

p during X-ray exposure

X-ray

[E 475 2

Ewald sphere

reciprocal
lattice

Radius =
1/ (1/A)
HKL (flag) / ol
0 0 54 7.00 1416.73 19.31
0 0 56 12.00 2778.81 33.33 IJJ_
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o 8 &  ipg etz Lo TRAdTD
0 o e 100 2ge07r 3205 (indexing)
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0 0 70 7.00 1005.24 15.81 EﬁfEI%,E'JE'a“é
(4] 0 72 9.00 1731.90 23.03
0 0 74 0.00 1812.14 24.81
0 0 76 16.00 1039.11 16.24
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PHENIX, CCP4 (aimless, (SHELX), CRANK2, Refmac5, Coot etc.), .. .. ..

&R ¢ PyMOL, Chimera(X) etc.

CCP4i2 PHENIX

eoce & CCP4-7.1.018 Project Viewer: XaPobA o PHENIX home
ey s r

T s

2= [ | £ ® ¥ . © A ? o F $ o

e Quit Preferences Help  Citations  Coot PyMOL KNG Othertools Askforhelp
Taskmenu  Exportproject seomhy Bion R~ Tog fle  Show 2run command =

Actions| Job history
TTYEM Project directory Projects Favorites
Fiter: | Only show tasks containing text typed her
Filter:  Only show jobs containing text typed hore e O @ [ voreee. AlphaFold (predicted models)
Import merged data, AU contents, alignments or = —

20 BUCCANEER PCA 16 coordinates T = - Crystals:  Data analysis and manipulation

 Finished Fri 11 Mar | 4 Newproject || € Settings —— -
Re0.25 %-98 4 Integrate X-ray images —— e TR Validation and map-based comparisons.

19 BUCCANEER PCA 10 § Yoray data reduction and analysis ' Rhal Mar 07 2022 02:50... 11 0.1591 Experimental phasing

/ Finished Fri 11 Mar
Finihed Fri 11 - Experimental phasing TaoF2 Mar 032022 06:19... 0 Molecular replacement

Polder Feb 192022 01:22... 37
18 BUCCANEER PCA 8 Bioinformatics including model preparation for =
+ Finished Fri 11 Mar 4 Molecular Replacement StzE Jul 15 2021 07:26 ... 21 0.4377 Maps (create, manipulate, compare)
A : ——
J Molecular Replacement GH123 Jun 242020 09352 ... 4 05296 Enhanced maps (Polder, FEM, density-modified.
o, B pedaction S Ue2T. CRR102 A0 RCA e CcMMBP Mar 24 2020 08:41... 5 0.4084 Model building
inished Fri 11 Mar % Density modification y
e 72 Fimeas-0.081 B pochrmdtenter StSOR Feb 212020 06:54... 8 0.1855 o —

16 Data reduction 220227 CPS1562 10 PCA g Model bullding and Graphics HypBA1Se Deci10/2019105200....8 0:8159

 Finished Fri 11 Mar / Refinement T™1270 Oct 102019 03:24... 2 0.3283 Ligands
Sgp=P 21 21 21 res=1.57 Rmeas=0.110 X Ligands AfcA Sep 28 2019 03:17... 19 0.4165 " " "

15 RSB BT RRSTOR A PGA o L0 HypBA2 Aug 22 2019 06:22... 7 0.1893 Cryo-EM: Map analysis, symmetry, manipulation
Finished Fri 11 M idatic i = =
SgpaP 21 2121 651,76 Rmeas=0.112 ] Z"“’:‘“‘“::" “"’I"’I’"‘ BLLL_0208 Aug 19 2019 12:43... 1 = Validation and map-based comparisons

14 REFMACS 211109 after molrep xport and Deposition Spica_2175 Jul31,201905:34 . 6 o Map improvement

 Finished 10 Nov 21 { Refiection data ools aFrase Jul 10 2019 12148 ... 6 0.2460
R=0.31 RFree=0.36 : Docking, model building and rebuildiny

B3] Cooranat dta oo MA1064 Jul 032019 08:00 .. 11 0.4595 9, g 9

3’3 ’:F!LﬁEE: N Bbhil Oct 27 2018 02:58 ... 4 0.2671 Refinement

s et ar Xcc2207 Feb 212018 09:40... 2 -
roe= o Nov 21 2014 07230, 1 o549 Models:  Superpose, search, compare, analyze symmetry

12 Estimate AU l:nn'gm 211109 d i . = —— =

/ Finished 10 Nov Nahk May 20 2014 05:51... 2 - Modification, minimization and dynamics

11 Data reduction XaPobA 211109 17 Saci_1849 May 19 2014 08:39... 2 - PDE Deposition

 Finished 10 Nov CesD Nov 142013 01:28... 9 03523
Sope 212121 o170 Fme=0161 PKOR Nov 06 2013 02:21... 16 0.2606 Program search

10 REFMACS 2 for XaPobA 211020 . -

1 ACMALS 2 tor o Gale Oct 25 2013 08:35... 3
R=0.21 RFree=0.30 M26 Nov 28 2012 03:24... 3 0.2971

9 REFMACS 1 after MOLREP using AF2 adv Bsel2816 Jul 02 2012 06:29 ... 6 0.2330

 Finished 02 Nov 21 LARO Feb 152012 01:40... 4 04413

R=0.22 RFree=030 HYPBA1-BrO1  Aug 052011 08:48... 5 0.5807

8 MOLREP with AF2 adv y

A reifieih LNBase Aug 04 2011 07:63... 3 02111
R=0.24 RFree=0.32

7 BUCCANEER after MORDA

/ Finished 02 Nov 21 New job Gancel L Browse... | Q
R=0.24 %=08
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