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1.1 /AT AR T 7A)L init.inp

DPS-process {2 & 5 BEIEEAZITORWVEEICIT, HFABNT AZ T 7 A VEALE
L %2 % MOSFLM IZHiAA 8 CUEEIT 5, YHFFEZE T init.inp & LT
WHBERENE S TH D,

UTICRHERDRONT AZOHZRT, (FITIE. BHFR=ETHRAE—KIC
i T 5B SCANNER /XF A &Z T72 <, DETECTOR /37 A Z & ffi->Tu 5,
EU I Prediction L THIIES 543, DETECTOR /X7 A XD HEHEHRT5HZ
LEEDD, )

! init.inp OB (LEE/NR?) (F 1)

TITLE peak, frames 001 to 180 ! mtz file IZHIEN D
IMAGE ./Img/cryl_pk_1_001.img ! phi H®EAIXT —#00FAHIREN D
1

MAD {ED R, BEICALD IR ES TR -
TWB<hU T X, BIO

ZoIBE 2 > THLELT BRI E
(auto-index X°H W THLET S)
V 6.1 TIIRTHELDZ LANFIHE

'MATRIX cryl_pk_1.mat
1

'SYMMETRY 154

!

MOSAIC 0.5

! detector
DETECTOR MARCCD
DETECTOR REVERSEPHI

SCANNER /3T A Z X 0§ » & #HF]
SP8 BL41XU Ti¥ phi HSMEHEL (] Y
PF BL18B TIIE¥EF MO RE
AV 7 e —ANGE (—FE MOSFLM %

BEAM 78.97 87.44
ELEh

! LT, FEHT 5B,
BACKSTOP RADIUS 5 CENTRE 78.97 87.44 ! CENTER {V&i%X BEAM & —¥&
GAIN 1.000

DISTANCE 180.000 VA AT T —ZIZEPN TN DD THIEH]
! beam parameter
SYNCHROTRON POLAR 0.89 I E—AT 4D ANCHL



WAVELENGTH 0.97908 VA A=V T —FTEDPN TN DD TEIEA]

DIVE 0.006 0.006 '\ A —LAT A IZAED (F 2)
DISPER 0.0025
! integration parameters ! AFDRT AZEHEL TV DHER LN
'RESOLUTION 2.3 | F— & Do fERE

! DETECTOR /X7 A ¥ CRHZEZHEL TH
i

1 X default IIMRHEBROHEIRIIBE T,
' ADDPART ' BBV A DS 28 DA A=Y LD partial K
5t

| ZEMICELASET full REEL T, &
#e

| a7 AVEREICERT S, £72, mtz
| 77 AT full KEELTHAT S,

! 27—V 71T scala &ffi 5 RHARE,
'POSTREF USEBEAM ! post-refinement T FE{LL 72 mosaic
! DfEZMEMT % (radiation damage 2%
HB
bR ERY, ARERGEITCD 2
bW ERE) (F 3)
GO

(¥ 1) Z o init.inp IX
http://castor.sci.hokudai.ac. jp/ watanabe/Manuals/DataProcess/init.inp
ICEWTH D,

GE 2) EBOM-STVB LD
http://castor.sci.hokudai.ac.jp/ watanabe/Miscellaneous/BeamDivergence.
html IZEEDTH D, BiEST (FIZITX 0.1 2L T) bHAE Y EEIENL
Y THAB.

(G 8) 1EHETIL post-refinement THFER L D FEREELL T LFES & FT
T 5, MLPOEBETHZITHFERE EEL 2V HE1E. POSTREF FIX ALL
L95,

B2 TED DN 72 & DPS-process & #28) L CLEARIHH % #HF4UE . index.inp
EWVWINRTAEZT 7 ANEFESTINDEDOT, MBS TENREEELTH I, 272
L. DPS #3ME% /35 A% 7 7 AV DETECTOR, Tid72 < SCANNER /7 2 ¥ & fE [
LT3, DPS-process DiLEhi

% process

ThHd, FHEVFIXHEICRT (FE), 728, process ZiEETHE ., RilDa~vr K7y
ANEIVUIT 4V Z MY —ICESTLEHDOTHEET S Z L, process LT scala,
truncate £ TN 5D TEFATIAH 5, (272, Index: DPS (adxv) i¥ MAR CCD (2%
JEL TOWRWDTIERWES 9 5%,)

1.2 MOSFLM ODi#2E)
RIGRABT 7 ANEERLEZS, V—F RAF—2ay BT

% ipmosflm
el B
% ipmosflm_v61



& LT MOSFLM % &89 % (2000.4. B8, HHHF WS # L TOBE). AiFE
version 6.01 23325 EAS 5, BELEEFOFEHRF D%, MOSFLM DO A7 1
NN

MOSFLM =>
BRRINT, AL LERD,
MOSFLM => Qinit.inp (@DEIT/NT XX T 7 A NVDLFIEAILD)

EASTBHE K1D L 572 MOSFLM Oa—HF— A 2 B —T =—ANILH ER 5,
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Figure 1: MOSFLM O 77 4 I a—HF—Af 2 F—T x—2R

BB, XAV I FE—AMIBE T =y 7 LEWEEDO X I, —#HOT —F L
BETHDOTHRL, brobT —4BRREVEF RS,

MOSFLM => DETECTOR MARCCD <- BRHI|WZEED
MOSFLM => image Img/cryl_pk_1_100.img <- R72\ A A— O & 4 i
MOSFLM => go

T AA—TEHDIL HHKD,

1.3 EHMITHLCESET

Auto-indexing THEMT &2 FTL, 1T AXOREEE, KNBRELHEST 5.
7238, Trigonal X Tetragonal ¢, MAD DR 5 ET — & 2 W T H541Z,



ENENOFEEDT —F HITHIT auto-indexing 247725 &, FILERTHT —
ZYy N a, bR AN BT ECoTLEIZERH D, Zhrit
i} 5121 MATRIX & . SYMMETRY %> CHRAIOT —4 & v b LHEL T
WD T=/%T A X & FiFA Al T refine cell 26 FEITLIZ N R,

1.3.1 #E#AFT - Autoindexing

Main menu ® Autoindex %7 U v 27 L TRIRT 5 (BERRFO—KDA A —
VDHT indexing X5 D THIULFERNC Find spots 2672 < THHEFIC
Find spots D/ —F IZHETe),

WAEWALERMEEZ AT (1AL DEEIIEEETHWNIY) LTWITIE,
DPS indexing (FFT based algorithm) 23M#& ., S TDO X 57— AHRRRS
N5,

List of possible Laue groups, sorted on penalty index.
The lower the PENALTY, the better
Only solutions with PENALTY less than 200 are listed, a complete list is given in the terminal window
No PENALTY LATT  a b c alpha beta gamma Possible spacegroups
17 10 BR  133.89 135.73 167.33  89.9 89.7 119.8 R3,R32

16 10 cP 95.59 95.78 96.10 90.4 90.2 91.2 P23,P213,P432,P4232,P4332,P4132

15 9 tP 95.78 96.10 95.59 90.2 91.2 90.4 P4,P41,P42,P43,P422,P4212,P4122,P41212,P4222,P42212 P4322,P43212
14 9 tP 95.59 95.78 96.10 90.4 90.2 91.2 P4,P41,P42,P43,P422,P4212,P4122,P41212,P4222,P42212 P4322,P43212
13 8 oP 95.59 95.78 96.10 90.4 90.2 91.2 P222,P2221,P21212,P212121

12 7 hR 136.75 135.73 164.31 80.6 90.0 120.1 R3,R32

11 7 mC 136.75 133.89 96.10 89.6 90.1 90.1 c2

10 ] oC 133.89 136.75 96.10 80.1 90.4 89.9 €222,C2221

9 5 mC 133.89 136.75 96.10 80.1 90.4 89.9 c2

8 5 mP 95.78 96.10 95.59 80.2 91.2 90.4 P2,P21

7 4 mC 136.75 133.89 96.10 89.6 90.1 90.1 c2

6 4 mP 95.59 96.10 95.78 90.4 91.2 90.2 P2,P21

5 3 oC 133.89 136.75 96.10 90.1 90.4 89.9 €222,C2221

4 2 mP 95.59 96.10 95.78 90.4 91.2 90.2 P2,P21

3 2 mC 133.89 136.75 96.10 90.1 90.4 89.9 c2

2 1 aP 95.59 95.78 96.10 89.6 90.2 88.8 P1

1 0 aP 95.59 95.78 96.10 90.4 90.2 91.2 P1

Select a solution AND a spacegroup from list above (eg 3 p42) or O to abandon or T to change min I/sig(I):

SIS 18 < 230 PENALTY OIRVWEZIEIRL . AT 5, ZOHIDFAEIE
PENALTY 3 —F{K< 7208 PENALTY 10 @ 16 p213 ##IRL T\ 5, (b
DENT AP —EDFEROBEICT D, B, EBRIZ ORFATIE p23 72 p213
MG B7R,)

BN U 72RO 2 Y% g8 5121% . Main menu @ Predict 27 Vv 27 L.
RPLRELIEAR Y FE A A—VICERTHD,

ZIZT, FNH L WER RO L RWGEE

e BEAM (LR TH TWRWVWIRZHERL T, TR TWELEET 2,

o I/sig(I) DHIREFEL T2 D5, (FEHETIX I/sig(I) 25 20 LA %
LTW2,)

o ARy N —F DORMEEZFEL TH 5, (Find spots 23 200 fEFEE DK
FHEHoTINRWEE | Processing params @ *SPOT SEARCH* @
Threshold 4L FiF 2 & Rind LivZaw, @HIE 10 < HUVVE TOHIPH
TEMT D, ZULUEPRVES LRTNE R ORWE 5 RGEIXERR
WIXBHARRTEA 20D . FIREZRR DIXBRFMEIEL 72503 R, )

o MDA A=V EMESTHD, (IMETR-TEDRDL, 50&E L D)

o BHDA AT %S THS, (Main menu @ Read image. Find spots %
MOIEL T, BB DARy M9 —F %L T b Autoindex & FEITT 5, )

& RITEEHRLCTHRBZ LIRS,



1.3.2 EFA4VADORELY - Estimate mosaicity

MOSFLM v6.1 LA CiZ. Main menu @ Estimate mosaicity #27 Vv 27352
LWL, EVA7AOABL VR ARETH B,
DAL, WE SN A 7 ARRYNE 50>, Predict THEAR Y b
EERTAHATCIMET S, (@FIX 0528222 LEHE0 R0, )
B, BAA—VEBEHLEZHKT SUMMARY 2R7.5%E. 41 A—VE (0F
D fEds L) O mosaic AOEBRDZ L3 HkD,

1.3.3 BFNTAZDHEHEIL - Refine cell

Main menu 7*5 Refinecell 7V v 7 L C., MERS%Z EmT D H1IZ. Autoindex
TRDIEGTF /3T AL RGHAT D, ZOBE, KEMERT 287 A b2 =0
FTUAEZBIRT B Z LA KRS, HROZEMBIC L > TUI—IFTTH RV, Post-
refinment D7, FIZIX LHEELD 108 E 90 EDS 10 KD — hiTZ#FH
THRHEEIUTOL S22 5,

For this spacegroup one segment is usually sufficient
but two segments may give improved accuracy.

Give number of segments (1) :2 <- ZHFORT Ao b B

Image number for first image of segment 1 (1) : <~ —HFTRIR 1 KA»DL
Image identifier (cryi_pk_1) :

Use phi values from image header 7 (Y):

Number of images in this segment (2) :10 <= 10 DA AV EHERAT S
Use the current crystal orientation (Y) :

Image number for first image of segment 2 (1) :90 <- —WFTHIX 90 HHEND
Image identifier (cryi_pk_1) :

Use phi values from image header 7 (Y):
Number of images in this segment (2) :10 <- 10 HOA AV EERTS

Use the current crystal orientation (Y) :
Filename for final orientation matrix (cryli_pk_1_001.mat):

Post refining cell using 2 segments
Segment 1 images 1 to 4 Starting phi -90.0 Osc angle 1.00
Inage identifier cryl_pk_1
Segment 2 images 90 to 93 Starting phi =-1.0 Osc angle 1.00
Inage identifier cryl_pk_1i

Do you want to proceed (Y):

Waiting for input & &2 H 25D T, Continue 27 Vv 27 LT 1 AT v7
DHED 5 H>, Processing params @ —%F F D Timeout mode off 7 Vv 27 L T
onilT b, MV AV RUBBHE, HA AV DUBBBIT a7 7 ANVBLUTO X
ITRRSND,

Central profile:cryl_pk_1_001.img
~0-0%0-0 0-0 0-0 0%0

—-0*0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0
—-0*0-0-0 0-0: 0-0: 0-0
-0-0-0-0 0*0: 0-0: 0-0
-0-0-0-0 0*0: 0-0: 0-0
0-0
0-0

=0-0-0-0%0*0*0* 1% 1x1%1*0*0*0*0-0-0-
—0-0-0-0%0%0*%1 1 2 2 2 1*1*%0*0-0-0-
—-0-0-0%0%0*1 1 3 6 7 5 2 1%0%¥0-0-0-0-0
—0-0-0%0%0*1 2 7 H M E 5 2%1%0%0-0-0-0
—-0-0-0%0%0*1 3 A R Z L 7 2%1%0%0-0-0-0
—-0-0-0-0%0*1 2 8 J N E 5 2%1%0%0-0-0-0
—0-0-0%0%0*1 1 4 7 8 5 2 1%1%¥0%0-0-0-0
—0-0-0-0%0*0*1 1 2 2 2 1*1*0*0-0-0-0-0
—0-0-0-0*%0*0*0* 1% 1% 1% 1% 1%0%0%0-0-0-0-0
—0-0-0-0-0*0*0*0*0*0*0*0*0*0-0-0-0-0-0
—0-0-0-0-0-0*0*0*0*0*0*0-0-0-0-0-0-0-0
-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0
—0-0%0: 0-0
-0-0-0 0-0
Rms residual 0.02mm, weighted residual 1.4

ZDOH, BIE 0-9 BED A-ZBRFOT 07 7 AVERLTND, £ -
CRENCVNBEAR Sy 27 52 K & LCHHEERL, * TRER TN EANATT
iz, 20777 ANVPRERIRTH -7V . Rms residual (0.02 - 0.03
DIEHERITH D) 2 0.07-0.08 ZEZ DL H7EE | T/3T AZERBOL WA
MR H 5,




1.3.4 REEETFESD - Integrate

KT/ AZEOREL T L7725, Main menu T Integrate 27 Vv 27 L, &
F—HDORESEITY. TDOHA L Processing params ®—& F D Timeout mode
off #7 Vv 27 LT on 9 %& BEICUENED,

Give first, last image x:umbe;‘s (1,1) :1,180 <- HEATHA AV ORI

Give oscillation angle (1.00) :

Give starting phi (-90.00) :

Give BLOCK and/or ADD keywords if required
(These are subkeywords of PROCESS keyword):

Refine cell parameters (best done before integration) ? (N):

Write a new MTZ file for each block of data 7 (N) :
MTZ filename (cryi_pk_1_001.mtz) :

Integrating images 1 to 180

Starting phi -90.00 oscillation angle 1.00

Images will be integrated in blocks of 9

MTZ filename: cryl_pk_1_001.mtz

Batch numbers will be image number plus 0

Do you want to proceed (¥):

1.3.5 #HROFzIvY

BORERIL., BEAICIE scala TR — ) U7 L TCAHATHEELY R 5 & 5
kB0, MOSFLM OHATYH, HABREOTMIIHKS,

WE . 272 mosflm.lp 12, ¥~V —2 SUMMARY 2 & T3, 4
ZIE
% xloggraph SUMMARY

L LT, CCP4 @ xloggraph % 2I1X7 77 4 INZTF =y 7§52 L HAMEET
5D,

Refined detector parameters ®H? Rsym v image %> I/sig(I) overall and
output v image. Post refinement ¢ "¢ Mosaic spread v image %, —#NDJ Z
TaRT, WhEHEZT LA A—URHIUL, ZDOA A=V DhE BEFHTNT
AH DIFEACSTE T 21T 90 BIZIER 2 DB Tix 103 B DA A—T T I/sig(l)

1/sig(l) overall and outer v image

60 |

1/sig(I)
,,,,,,,, 1/sig(l) outer

Figure 2: SUMMARY O F~41] (I/sig(I))

DEERBHLVD TEDT — X TFUET 50, UBORr—1 7 TiERAL
RWERBWZ ERZD, EXZD103BEDA A=, K3k oz, CCD
DOFHHAH UM END N T T AR H o726 L RRT—ZThoTz,



Figure 3: ZEMRBNL o7 103 B DA A—

14 E—LSAVTOENA
1.4.1 Strategy OFIA

F—ZUNEEIT O BITIE, EL 7257 — & D5e2tE (completeness) 3@ <, X
FHOERY (overlap) BVRWIZ ENREETH D, (- T. Bz =A4 A—
Z~y R EZwUy L%, ZORERDOE OFHOLN S ENTE T O A ERFEE .
ENE T ORENMECTHRE L TWIHIERE» % REL 5 Z L BAMNEILR D,

HDHEIHT—A A=V ZHREL . Autoindexing Z1T> TR ELNTZ S,
STRATEGY A7 ¥ a v &AL T, ZOFETE 505 IREVGAF - REEHFAD
F— R INEE T RE»E REL D Z LR KRS,

BREMBEIDIRE Autoindex . Predict THED %YM % fEFEH% Main menu D
Strategy %7 V v 735 Z & T, STRATEGY B A& —h$ 5%, £, LB
EHiEE REbL 5.

BATOBRADOHE, BUTOL 5 2RTCRD,

Do you want to proceed (Y):

MOSFLM =>strategy v EHE—-FTHEITT D
Running strategy in default mode. Type GU to continue or ABORT to stop.
MOSFLH =>go

SPEEDUP factor set to 27.0

Angles between a axis and X,Y,Z axes 105.233 107.633 156.360
Angles between b axis and X,Y,Z axes 82.271 162.114 73.972
Angles between c axis and X,Y,Z axes 162.833 92.904 73.095
The a axis is closest to the rotation axis (angle 23.64)
Rotation angle to get the b axis in XZ plane 81.96

Rotation angle to get the ¢ axis in XZ plane -3.03

Unique axis is: ¢

Rotation angle to get the unique axis into the YZ plane: 267.0
Generating reflection list

Generated reflections for phi range -123.0 to -18.0
Sorting the generated list.

Generating the list of unique reflections.

Merging the generated and unique reflection list.

Checking completeness of data <~ ZOFERIT cubic

Optimum rotation gives 95.5% of unique data. <= ROT, 247 ERD
This corresponds to the following rotation range(s): <- 292 FEED#iJH% JIE
From 247.0 to 292.0 degrees <- FThif 95.8Y% L7225,

Type "STATS" at prompt for full statistics.



REVADRE WICKFD overlap ZBET 7208 b7 — X WNELEIT H X, —Kd
720 ¥ ORREORE AN AfEN%E TESTGEN TRHED 5,

BIZIE, 247 FED D 292 FEE TOHiPA% overlap & 4% LATIZT 5L 055
T, 5 ERICHREREEBAOREEF AFEL L & .

STRATEGY =>testgen start 247 end 292 step 5 overlap 4
STRATEGY =>go

TESTGEN OPTION
Generating from phi = 247.00 (START) to 292.00 (END)
testing overlaps every 5.00 degrees (STEP).
At each phi value, the oscillation angle which results in less than

4.0% overlaps (OVERLAP) will be determined, subject to a minimum
oscillation angle of 0.20 degrees (MINOSC) and a maximum of 5.00 (MAXOSC)
Testing at phi 247 degrees

(HATHERE

Testing at phi 292 degrees

Suggested data collection stratgey for a maximum spot overlap of 4.0%

Phi start Phi end no of images oscillation angle Y%age overlaps Y%age fulls

247.0 252.0 5 1.00 2.8 17.1
252.0 257.5 5 1.10 3.8 19.2
257.5 261.4 3 1.30 3.0 25.5
261.4 266.8 3 1.80 3.9 40.5
266.8 271.6 4 1.20 4.0 22.9
271.6 276.6 5 1.00 2.5 17.3
276.6 282.1 5 1.10 3.7 20.0
282.1 287.3 4 1.30 3.5 26.7
287.3 296.5 2 4.60 2.7 69.5

S ] FAERIRBIEN  overlap MFIE FEARHE

? & 912 Phi $iOAL B FREIR IRBIFEFR DR KA RAED 5 2 LB HIk S,

bolb, ZOMT [HRXE] THY ., BE#HAZ KE<THE v 7T K
DEHREL 2D S/BBR/IELmoTLEHZ &2 EZEL T, EBRORENH
FHERET D, ZOBOEET 1 EOREATT —XIUEEXITXIE., EDOFALT
H 3% LAT D overlap D7 —# % WETHZ LR KDL L3535,

1.4.2 BAFHBORE

REVACHIREEM & Ak, &< DV OBEER (X RFFE) 7 — % INESE
TZEREDODRWT — X IEN KL EF =2 7 L TBLLILLEETH D,

INEREDL DITIX., BAIOEKD A A=V EFES L THT, SUMMARY <
mosflm.lp ZF =v 7 LT, BHED I/sig(l) B+ REVD (HAMTS 3 <
HWdH 57, ) SDratio D REL RV (w==2T7 A TiE 1-3 < BV OHBIZA
HEENTHDIN, 4-5bWVWn?) 52 F v I35,

bob b, EEQIX, BRESEBHRI/NIWVE D, BEREEEZZITOTVWE
N, BOY T ZADBEDDIRNE D, ZOMOER S ZEL CELRRL
ERETHZLIIRD,



