ICE ' 05 T ORMERBERI B B HAHER
PUTF7IV7 A MRERFICEITS

RESHZERWCAHRE

WFRERRRY, AR A8, HEFEAHX!, WLWAHSE,

LA RS AR R AR Y —

=13

i

T679-5148 EEEMAFEMARATAES 1-1-1

TREBRZARFIREFHIZER T606-8501 REBFFARIXZ HFTEH]
SREIRF KSR T606-8501 RABATARX = H FZER]46-29

XFBHBEBEFL — — (XFEL; X-ray free electron laser) (&, ZD#B%&E/\N)LX - BEEBEREME(CL > T, HEHa
ERIC X BEFEBD  LE/BEIC L, ) 7T L L FHE&S (SFX; serial femtosecond crystallography)
(&, REOWNMERZEFNORLICXFEL (CLZEIF/NY — L 2B TREBTZTOFETHY, EEEHOSH
BRBEDY >IN EEELZHECHRBILATEEICL, BAZRE~NDINADIENY 22H%, LHLEMND,

IiYE

SFX [C & 2BEBT ORI (EBIAMDIELUBENVERD FEREC LD HDTHY, FRELEDREICIHA S
N=EHHFHFEELE O, FAZ=B(L SACLA (CHEWT12.6keV D XFELZAWT, *M T 41 7HLVKEFZEMED

Ny EERMND, BEESiE AV -FAE# % (SIRAS; single isomorphous replacement with anomalous
scattering) (C& » CHIERM(CHAAARENTTRETH D EERLT, BT, T—YRBFENKB SN &
T, FEARERLTZRAVEEEEES S (SAD; single-wavelength anomalous dispersion) %(C & 2 AR

E‘t)ﬂ-ﬁlé :73:97:20

1. IU®HIC

ARFRIC B DAL 72 Sk 2 i e G W A 2
INTBORRER PR+ 572 DI121d, T OB RS
WP R PR, BEZMOEERITFECTH 5 X HE
AT T, BORWEERS 215 6 NS0 e S g
WAFRRTH Y, fmlEREfOR ey v rm vk
SHIC & B XMOBEEE b E 12 XD, BEMT O 5
FREBIIERL TETWAH, L2LEDRDL, BORWEM
BELNICS VR L S, B3I 70 VEEOM/NME
R, EHTREOEWREMR L 2B 56N C i3S\, TFF
FARBRIC > 7 XHBBEHBET LV —Y— (XFEL; X-ray
free electron laser) ¥, AEHMLET1 I 7BV Ab/D
1010-BYEF &S KBEDOBE/ VA (RE+7 = LT
) Xxdzbl, ABHREOLHT X HE % /I
L7z 7272 LakHE XFEL R ICRIEEIC B3 5 /2
O, HEHEOCRAR G 208 D 5, 2T, WIEA
U — A LD UM d R S IC s T A vV T
V7 xRS (SFX; serial femtosecond crystal-
lography) ZAEREIN7/Y, ThICkD, BMEsRE A
TSRS « S0 FREENSSE AT ORI RENE P IE S O, KRS 20
BIEANDIGA Y, R TS ORVAADZINT b,

BEIC SFXIZ &k B hk « iR E ROV HIE S h T
BHEIR, KEH OSBRI TEBEICL S0, ¢
TebbLMEE L FAH L /-G CARBERE R ZINTE
D, FHHEBITICSE S NoE AT &, 201441

Barends 5973, HFVUZU A (Gd) RTFEfEE Ik
lysozyme OffE %, SADEIC L THRETE /WO
EHIT o7, Lysozyme 1 5 FH7-0 2 EF D Gd »
BELTEY, EWICKELRRETRES LD - 1P,
NTH 6 L OEW/Z = B e LT,

KPR TIE, KEWEZ VNV BETHHVY 7 ) VL
3% (LRE; Luciferin—regenerating enzyme) /K% E
TRt i A T SFX a7\, LR E 2k A 7z, K
r— 2L, Jed lysozyme 7 — A & N TZEMIBEO X Bk
s, RESHY 7 FIIVOHFRGERIIFZOIBEETDH
D, IDBFENLGRETZB1EHD, L), WEL K
86,000t D A A — % F\V T SAD IC L A (AR E LK
WLl Tod, FAT 10 75 —2 %0 L CTRE S s
V7o B — A B #2: (SIRAS;
replacement with anomalous scattering) #@MHL7-& 2
%, £7120,000080D 4 A —V CRAAREICHIIL, SFX
IR W TR E R DSBS RE ORI R TETH 5
ZERRLIEY, ZDW, TR T 0TS AOMWRER
Rk, F=2OEPEIICH EL, 13,0008 4 A —
VB SAD EIC L ARLHHRE S RIEE & T - 728,

single isomorphous

2. SFX [CK B HRIBERTE

A Z—=45y ME
AEBROZ—7 9 FREIEL T, KEEZREEI-ILY
72V VFARFE (LRE) OfUMEEE AL 72, LRE
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13087 X JEEN D AKEBE S VNV ETHD, VAT
AVEEE 1O TESD, KEJHETMT 1 >TH
Do

LRE Z KBEFEHRIC L > TRKEFRH - Bl xh, N
v FEEIC K - T 2-5um X 10-30 um OEIR O#E 5L 1AE S
Nico KEFEMEERIT, A T 10 TRMPEEIHAET
XA AL v ZHWRIZ 1 mM HgO # 0z 7-1%I1C 6 H S
BEL, FESFICHRBETERICER - 72 KR EBR < 72dIc A
by ZBEBEANTRHENy 7Y —7 952 L TH LN,
C ORI ZERIRE P21212, TH VD, IEAFREALFIC 1 5F
D LRE g En Tz, AFEBROSMF (12.6keV) Tid
KB OFE OB ST EIL S =9.71e TH 1V, Bijvoet
ratio {|AF|>/{|FI)34.2% T& 5,

B. SFX RE&

SACLA BL3 {2\ T SFX %17 > /2o LRE D+ 4
T4 THEf B KO BRSO T 0 6T — X R
To72e YV IWVIHEREEI A H720, FV TIVEEICIE
grease matrix k9 % F{\ 7z, XFEL O VK L FE T
30Hz T, 7V AIRIZ10fs L FCTH %5, LRE i/ M dh =
BE L7 )=, BEANYYARMK O DAPHNIS
F o NSO FIZIRD T oN/y U VYLD EEHE S
N, EHF/3 2 — 0 MPCCD #H &1V 2 W CaEdEE S
7o BHZEIT VY — 8K h b/ % short working dis-
tance (SWD) OFE T/HW7- (Fig. 1), 2K & 7 £ 51
OB #81 mm T, 12.6keV (J550.984 A) TizT v
D THILT A SRRE £ CEITBEA LS TTRE T S,

C. CrystFEL 0.5.3a [C& 3T —F B H L UNRIHHRTE
FFIILCOIC, XHEEFEET — X ZPE L 72K A

Fig. 1 A diffraction image of Hg-bound LRE microcrystal with
MPCCD detector in SWD octal configuration. The rings are
drawn at 25, 10, 4, 3, 2, and 1.7 A resolutions. The low-an-
gle X-ray absorber was used for Hg—derivative crystals to
mitigate detector saturation by low resolution strong spots.
The figure was prepared using hdfsee in CrystFEL package.

(201445 A) THIHATRE T - 7= CrystFEL 0.5.3a12) |
F o TTF— R HT - 7oo WPNHITHR SN/HEIC K
BRERBIENTHH, T TIESTERD TREL B AR
9%, SEXICTET 55— 2O E 5 L U CrystFEL
IZBIL Ti%, Appendix #&RB I N7\,

AT 4 TG 5 13133,958 0D 4 A — I NIE X
N, S0 H20% 1257 % 26,238 K A H 2 o d 0
MEEICE W GER SN (Low-level fliter), X HICFD
419% D10,7928 %5 CrystFEL 1T & B854 ic s L,
Monte Carlo #& 43 IC & » TFEH L EE22201.5 A 43 figfe
DT =2 BFONI, KERFE AR L2 513583,291H0 20
xRN, 51% D298,061 KA E IR I N, I HIC29% D
85, 7T4TH TR T I Zh L 7=, Monte Carlo F§471Z & -
TP L HEEISDL.6 A HREED 7 — 2 BB/,

By 7 FIVOFHICIE, 5V F LI 2 DI
PoF— 2ty T I(hkD)~I(hkl) OB R % S0 L 72
CCuo BLIZLIEEDLN S A, K7 —ATIiEH ¥ £0.0453
L <, HEMREEICE 272, GdEEA lysozyme O
r— AT, MCHEREICHE L 7260,000 Lo @ET /S X —
VT CCue=048TH V), WFMEIC K - Tk 5 (iS4
D % E & <2 Bijvoet ratio DE WA E 2 T, FEHEIT/NHS
WEECH - 72 SHELXC/D/E® % f\C SAD #:1C &
HAHRE A AR T, B LI o7z, LLEDD,
FLH W= Patterson A MR L TAB &, ¥—VUT B
B4 Z LICHRICR 2 -7 PEAEL TEYD, EB
Chi3 KO A FThH-7 (Fig.2), 2 G E<x—v
L7z#4&1Cid, SHELXD THIEL K COMEDRO BN
T\W/z73, SHELXE CMRATRER B FHEENLEON ST
ETF—RDEEIRL 3 ah -7,

Bale b, 85,4THOEHFT /N4 — v &V Th
SAD OBAMNTELIEFEDED T — 2 IZIFFIETE %
Moz LRSS NI, VR A T 4 THREROET T — %
LB TV, ERFRBEREOMAZAASZ EH
T&7, SIRASERHHA LA, 47 4 THiM
10,792 & K SREFE AL 510,000 D EIFT /7 — 2/ dn B &
i B O AP E A TTRE 72 & & AW L /- (Table 1),
SHELXE T3¥#) FOM (figure of merit; fZ {5 726 D 435%
DOHAFEE) 0.615DM AT SN, EFHF L — A TH197
BAENESN, BELLETIVERM T+ TTF—2OM
BaZkd CCfia (B LER T2 HatE) 1327% Th -
72o CORETHONLBTEERIE, BHIHIRARER
LDTH -7 (Fig.3), TOMM%HVTARP/wARPY
THBET VSR T - 70 & 2 A304RE T IT I fEICHE
Ey (bl

=V LB R A 2 TR R E R A E S
7, HPREDOBIDICIEFICEE 2 TREERLETH
-7z (Fig. 4), EFRFRMEBREOBAICIE, *A457 7
o R T E A CO MBI SIEFICEE & 570,
LSREIDr — ATEKTEROERITO2HKETHY, &
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Fig. 2 Anomalous difference Patterson maps. The v=1/2 Harker
section is calculated using different numbers of indexed Hg—
derivative patterns. When 10,000 patterns are used, a peak of
3.20 is observed at the Hg position; however, there are other
higher false peaks. The correct Hg peaks (indicated by ar-
rows) with heights of 5.0¢ and 6.9¢ using 20,000 and 30,000
patterns, respectively, are observed as the highest peaks. The
Patterson maps were calculated using the CCTBX
functionality!¥ and the figure was prepared using R!S with
ggplot2 package!® .

WEEEAF L T\, £z, W7 — 2R TOR—HEE
j‘ Riso =thl‘ ‘Fderiv | - ‘Fnative ‘ ‘ /thl' Fnative | (Scaleitzn Iz
S ABFIHE) 1323.0% Th - 72,

D. CrystFEL 0.6.1% H\\ = BT

20154F 8 A1Z CrystFEL 0.6 13 % & SN, % < Ok
RENFIFHFTBEIC 75 - 7229, SE DN T TH W T\ 720.5.3a
(20144 4 RicRFE) LD L, LT kD aiENE
mEnTwWb, i) prediction refinement ([EF/ 3% —v/
CEICHE M LATI E AR O K FEAN Y 7 F RS
1k), i) geoptimiser? (%Kt P —ORMFEE : [@ix
BIUOMEZRE), ii) profile radius GUs T S EEE)

Fig. 3 The SIRAS electron density map and a refined model of
LRE. For the calculation, 10,000 Hg—derivative and 10,792
native diffraction patterns were used. The SIRAS electron
density map produced by SHELXE is contoured at 1.0c.
The model was manually and automatically refined using
Coot!® and phenix.refine!? after automated model building
by ARP/wARP!?. The figure was prepared using
PyMOL2,

Table 1 Data collection statistics.

Native

10,792 patterns

(CrystFEL 0.5.3a)

Hg—derivative

10,000 patterns
(CrystFEL 0.5.3a)

13,000 patterns
(CrystFEL 0.6.1)

Wavelength (A) 0.981
Beam energy 30.0 uJ/pulse
Space group P22,2,

Unit cell (@, b, ¢; A)
Resolution ranget (A)

48.2, 77.6, 84.8

Completeness’ (%) 100 (100)
SFX multiplicity® 222.2 (196)
Rapiic" 0.2727 (1.671)
Ifa (D))t 2.6 (0.63)
CCy)of 0.893 (0.1988)
CCano n/a

10-1.50 (1.56-1.50)

0.984
86.4 uJ /pulse

P2,2,2, P2,2:2,
48.1,77.5, 84.8 48.1,77.5, 84.8
25-1.60 (1.66-1.60) 25-1.60 (1.66-1.60)

100 (100) 100.0 (99.98)
106.2 (44) 62.3 (13)
0.3727 (5.772) 0.2238 (1.457)
1.8 (0.19) 3.3 (0.83)
0.835 (0.0279) 0.935 (0.2356)
—0.066 0.020

T Values in parenthesis are for the highest resolution shell.
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map CC ’

.20.4 0.6 0.

AAAAA o
100001 A A A A A A

AAAA
8000 A A A AAA
AAAAAA
6000- A A AAAAA
AAAAAAA
4000 AAAAAAAAAAAALA
AAAAAAAAAAAAAAAAAALAL
- AAA AAAAAAAAAAAAAAALADL
AAAAAAAAAAAAAAAAAAAAN

5000 10000 15000 20000
Indexed patterns (Hg)

D

®C

60.8
o0 000
0000
o0 000
oe®o 00
[ ] ®

Indexed patterns (Native)

n
=]
S
S

Fig. 4 Phase quality (map CC) for the different numbers of the na-
tive and the derivative indexed patterns. The success and
failure of phasing are represented as circular and triangular
symbols, respectively. The map CC is defined as the correla-
tion coefficient between the SIRAS electron density map
produced by SHELXE and the F, map calculated using the
final refined structure. The result was judged as a success if
the map CC was greater than 0.65. The map CC was calcu-
lated using phenix.get_cc_mtz_pdb?? and the figure was pre-
pared using R!S with ggplot2 package!).

OHBPRE, v) XELTEHET L EDI1CH -7
partialator?®® (5 fEREICHE D MERR %R BiEx & o7
A —V 7, %AW partiality i EIAAD A —1) v/
7% L U post-refinement) , LRED /KERFHEMKT — X %
CrystFEL 0.6.1z Fl\\ TR 21T -7 & 245, K&k
FPRON I, FEHAOBBUIFRBRE LR, )BXTi)
I%, prediction ([EIHTBERO LB TRMALE) OREE % L
X, BT —2OBNR Ex 725 Lz, BiZiv)id,
partiality #iIEOMEREIE (/e < &b AR —ACBEL T
FREHB LIS 2750 - 72, partiality fii IEf& L O A
F—=1U V7T, INETOHEELENTHELD - T,
CNE TIE 7 Monte Carlo i4y &, 7L — A A —
)V 7% 4T - T b Monte Carlo B0 #479 280 233
ST, BB LKA, BEREEGAOT— 2 PEET S
C &ML o 7z, Partialator IZ K5 BEZ &/ A —
UV 7%, B2 —v OGRS v BT L EBIC
AWbZET, m-EKy@EE CORBTT—2DHE
(CCyyz; Appendix £8) %Z /-8 % 2 LT &7 (Fig.
5a), FIRFIC, RESBET —FXOEIRELIEFEL 7,
B2, RE LSO % VTR R L 7o R o iilcE
Fourier ¥'— 7 & 3%, AUMBOEP/$Z — /- THFH
fEFTIC k> CTKR&E L ELTWwW% (Fig.5b), FFAENTHED
T — 2% VT SAD EIC X AR E A AT L 25,
13,0008 D [EIPT /S 2 — v/ Ip BALAREICHEE) L 7= (Table
1, FHEREICE, Ai/NEiFR&IC SHELX C/D/E %
72o SHELXE (3R’ NI CHW//N—Y 3 (2014/2) O
WIR A G 7 7=, R (2014/4) #HWTW5b, &
7=, KREMHTIC L - T, SIRAS B ME b & 317,000
BUZ ETHA$ 5 C BRI NI,

A—d A A Ay A, LA H*ﬁﬁ*«‘

00 ‘\‘N

CCy2

processing method
0.0- ®CrystFEL 0.5.3a + process_hkl -
A CrystFEL 0.6.1 + partialator (unity)

Inf 447 316 258 224 2.00 183 1.69 158 149
Resolution (A)

(a)

processing method
# CrystFEL 0.5.3a + process_hkl
7 A CrystFEL 0.6.1 + partialator (unity)

» @
& 3

[ @ @ »
& 3 & k=

Anomalous difference Fourier peak height/sigma
N
8

o

e

0 5000 10000 15000 20000 25000 30000
Number of indexed patterns

(b)

Fig. 5 Comparison of data quality with two CrystFEL versions. In
CrystFEL 0.5.3a, process_hkl (the simple Monte Carlo in-
tegration) was used for merging. In CrystFEL-0.6.1, partia-
lator with unity option (Monte Carlo integration after scal-
ing patterns with linear scale and relative B—factors and with
by-pattern resolution cutoffs) was used. (a) Comparison of
CC,/, by resolution. In CrystFEL 0.5.3a 34,393 patterns
were merged while 35,231 patterns were merged in CrystFEL
0.6.1. (b) Comparison of anomalous difference Fourier
peak heights (calculated with ANODE?2®)) at the mercury site
by the number of indexed patterns. These figures were pre-
pared using the ggplot2 !® in R!9,

72121, ARFBPTOERTL CChlyy 131K <, 13,0008 T
0.02TH 5720 CCouold T VX LI 25 LT —XIEOMH
Bz Rk, MM TdT— 2IEE (precision) (1K
WEETHAHI LR L TW5B, —7, 25 HEEE Fouri-
er DY — 7 EINKELAEL TWBT & LREF S
F—Z DOWEE (accuracy) HHFEL TW5, TbbHEfE
ICHEEL TWAZ LIZHLNTH H, AERITT— 2 0
HEOHEIC K > TF—ZFEEDF L L2 & &R T
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Bo T4 CChe DY TH - o b T DR HHEE
Patterson O V' — 7 [3BlZ I, 5% 5 HE Fourier ¥ —
TEHEIID 72T D, CCup i< & SFX T
B BEFE G 7OV ORE & L Ty TV ATt
MWHbHEFEZHIEAD,

3. BASICSITSD SEX ICL D TRBERE
DY EH

Hizk D & 0, Barends 513 Gd 54 lysozyme % JH\»
72 SAD HRIC K AR E 2 B S, SFX 2B\ T HT
HEEREDTRETHL T LR, BHIEK
Stanford IZ# % LCLS & CXI A5 —¥ 5 v/ THEERAFTV,
8.5keV O X & A\ 72, 2447760,0008 D a4/ S 2 — 2/ 78
EAREITIIDLE L WO FER S o), F— X AP OHE
12X, BAETIE7,00080C b AR E 2RI BEIC 72 > T\
%20,

SACLAIZ &1 % SFX Tit, AfETHFH L /-LRED
fill, EELEK lysozyme DOWE I L UM A A & H e
SAD HEIC X A MHBREDORIHFRHIC & - TRES N
7228, XBICEEBICL - T, RARRET Cu ifEEa L7
A. faecalis K HTElEZE T Af NiR (nitrite reductase)
L SADEIC L A HIREICH S Lz L OWME LD -
7229, % /2 LCLS Tid, Nass 5 7 5 thaumatin ®© S -
SAD IZHI L 72 & DGR B - 7227,

Table 22, BlEE CICHEINITr — AL T LD/,
Bijvoet ratio & ZZ[RIFFOMFRIEIC X - TR 7 AU
b4 573, Bijvoet ratio DRV — AT HFEHFH & B
DN AHREEOKET SAD BT L AMMHBEICHTI L T
bo CORICHHETDr —ATIE, CrystFELIZX - T
F— R PR {FI N, Monte Carlo 43I ko Tv—y X
NieTF—2BEHIN TN 5,

4. FLH

12.6keV &\ SACLADOBEE L+ 55T R IVF —
XFEL #FIH L C, MUMMEia AWz v X7 BOHH
SMARREERENAEETH H Z LRSI N/, T— XS
HOH;HFEIC L > TSAD L HIICE - 7278, SIRAS i
FORRINHEEIRTE TELAEREDRD HDT, BED
= ATRABETHNEIHAA T 4 7T — 2 HPEL TES
CENEFL WSS, AR TEBATELR - 72
SACLA TiZfibic & SeMet E#a{A% FIFH L 7= SAD #:1C &
BALFHRE R, FOMODFEFHE % 7 BB E T E DR
VAN EINT WS, SEOr—ATIELT7AREDS
DIRRET — 2 BV LN TEY, S#i3 L VK5 RED
r—ATHHGREL TW ERD S, SGHb T — X 0UH T
075 AOWRER FICL - T, I nTF—2 80O
HPETTRE 2 e T — A BB DN D K DR 5725 D,
LRE o[E#/8% — /1%, XFEL OFEBT — % F— 2\
2~ CXIDB ID 31 (http://cxidb.org/id-31.html) » &FHET
LHMBICT 72 AR TEL L DT> T %, CXIDB T
I3l o> SFX EBROE T — 2 &% < FIFRRIC R > T\ 5
DT, BROD 5 I T — 2 MIICHIK L CTA T2 &
720,

5. APPENDICES

A FUNOBEERICBITRHMBRE

X MEHT T, BTEE S D Fourier Z#TH 5 &
NT-ONMMBEHR 2 EEBRS 52 LB TER, JORME
IALHHE &N, BRFOROLMEMED 1 >TH
Bo ZXVINZEEMETIE, BEUEFRPIFFICEL, &
T IRAE b IAIAICIE 2-3 A BRIE CTh B0, BEEED
AR RETH D, BEZROMMBREEL, F—IC
DTERETHY, BRMOBLUE L RW5HETH %,
LSS P EY 3 o FEREOBHAPRE LSS, %
DFHRESREDOEEGL, BERFEHVLIER BT

Table 2 Published experimental phasing cases with SFX.

Sample Method Facility I?Eg]g)y Element :ﬁ?&g 1;2?; 1rr§;i Briit‘tlio;t Year
Lysozyme SAD LCLS 8.5 Gd P4;2,2 60,000 11.9% 20149
7,000" 201627
LRE SIRAS SACLA 12.6 Hg P222, 20,000* 4.2% 20157
7,000% 2016
Lysozyme SAD SACLA 7 S, Cl P4;2,2 150,000 1.6% 20152
AfNiR SAD SACLA 10.8 Cu P22,2, 156,000% 1.7% 2016%
Thaumatin SAD LCLS 6 S P4,.2,2 125,000 2.1% 201627
LRE SAD SACLA 12.6 Hg P222, 13,000 4.2% 2016%

* Updated number by reprocessing the same data since the first publication. * The total number (native and derivative) of indexed patterns.
§ Not necessarily the minimum required number, which was not studied in the reference.
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BHbH, BRFEHCHITEICIE, AT 10 TR VINT B
i LB EMBEICERFAEA L /CHERERTH VWS
H—REHEHE (SIR; single isomorphous replacement),
AT 4 TRERBLO2EYU LOBFEREHT A V5%
B [ & & #: (MIR; multiple isomorphous replacement),
CNBICRFERGELY 7T IVOFM % hn x 7= SIRAS I LU
MIRAS (SIR/MIR with anomalous scattering), 1f#®
FEAEE RO AL AW/ REE 5 # (SAD) &,
BEOWBROT— 2w H\ AL REE »ik (MAD;
multiple-wavelength anomalous dispersion) ER®H 5
(Table 3),,

BESB L, FEFEICH < FE S NP E T2 AL
XFOL XN F—RAEPICER S THBRELDOZ & ThH
%o RTEELAT faom DO H, WHET*HHBHET & A
R L7 E OBGELAF O ICH A MIEH E L TN, E
Wa f, xS, TNHIEFNHEFICERT S
ToO—RAC BT A (GREE) ICITIHKRFETH %,

Jatom =10 (sin /1) + 1" (1) +if" (A) V)

AN BREEHIC B W CERE H I A RS (~1.0-
208) OBE, 2N BEERT ABLETRREE
B TERE SR EH TE 1T LD L, MHEREIC
HAwWsZ bidTceEhv, —, LEz2EEV Vi KRIX
WA P 20.9793 A M Ic Y, BiEa RS EE (F
~3.85¢) AT A, YL /) AFF o ERKkR S
7B A KGEREI R ¥ CTRERIL S EEMbLd 5 SR
TAERS VLN TWS, 2V /R BRI VTR
PR A ORI, BELOA TSV TLEWEE 5 HE)
B (f"=10.00) #AL, LIFLIEVATFA VEREICHES
FTHZERMBNTWS, Y r7Ba b VBEEICkIT 5
RN BERFETIIERELOA BESAR L BRI b
NTW5B70, RESHBELAWIAERETIE, O
WRADE TR WRE S HEIR 2 R OTuEOF A — T
bH5b,

JERANC A s (SIR, MIR, SIRAS, MIRAS)
NEL b TELP, Y vra b VORI X
DR OB E R HEIC 7% - 72723 MAD O FI H 23 528
ST BT, FT—HOEDM R, fMHREY 7 s

Table 3 Experimental phasing methods using heavy atom deriva-
tive(s).

Method Crystals Wavelength
SIR native & derivative any
MIR native & multiple derivatives any
SIRAS native & derivative that gives large f”
MIRAS  native & multiple derivatives that gives large f”
SAD a derivative that gives large f”
MAD a derivative >1 varying /" and f”

T OWREHEEIC k> T, BB FHE AR 5 HE—
WREDT — % DR CTRAPRE DN ATHE: SAD #: 4 1451 E
AMEAEE D, BETRSFREREICK TR L — 7%
Fik bl T\\5b, 7272, ZNTh SAD#ETHRD HH
LT =R DEDON—FIViZEw, SAD ETIE, BEES
7 Auno (kD) = |F(hED) | — | F(hkl) | % IERECIE S 505
BB AN, TOMEILIFRRD | 1TR L TN/ S W,
Bijvoet ratio <| Aun, | >/<|FINEERBNC AT O & 5 1C 35
Tx 50,

NaJa

anol
74/7 NPZeE

JFD @
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Experimental phasing with serial femtosecond
crystallography using anomalous dispersion
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Kyoto 606-8501, Japan

Abstract XFEL, X-ray free electron laser, has enabled the X-ray diffraction data collection before the sam-
ple destruction due to its super-short pulse and ultra-high brilliance. Serial femtosecond crystal-
lography (SFX), which successively collects XFEL diffraction data from many micro-crystals, has
opened a new door for damage-free, room-temperature, and high-resolution protein crystal-
lography using micro-crystals. However, most of structures determined by SFX were phased us-
ing molecular replacement, which requires a previously solved similar structure, and SFX has
never been applied to the proteins whose structures were previously unknown. Using native and
mercury derivative crystals and 12.6 keV XFELs at SACLA, we showed single isomorphous
replacement with anomalous scattering (SIRAS) effectively worked for de novo phasing with
SFX. Moreover, the improved data processing enabled single-wavelength anomalous dispersion
(SAD) phasing using mercury derivative crystals only.
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