IMSERC User Manual for Synergy Systems

CONTENTS
T (o o [¥Tord o] o HAR OO PR PRSPPI PRSPPI 2
Y=Y 11 4V TR 2
Data MANAGEIMENT ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaeaaaans 3
SOTEWAIE ettt ettt ettt et e st e e bt e e sttt e sh et e st e e e be e e ea bt e e bt e e ea b e e e b et e eabee e beeeahbee e beeesabeeebaeeaateesbeeenareenns 3
Default INSTIUMENT STATUS .....eiiiiiiiitie ettt ettt b e bt e s b e e she e s st e st e e st e e sbeesaeesabesabeenbeenbeenneas 4
Crystal MoUNtiNG UNGEI @ MICTOSCOPE ...veiiiiuiiieeeiiieeeeitteeeeetteeeeetteeeesaeeeeesbteeesasaaeesastasesasseeeeassasesannseeesannsenesennsens 5
AL OUE INIICTOSCOPES eveeeieieeriiuierttteeseasaitttteeeessaasasartraeeeessssasssrttteeeesssassssteaeeessssassssseaeeesssssasssssseeeesssssssssesnaeeesssnnssnns 5
B. Turning on the microscope and ilUMINGtOr........c.uviiiiiiiiec e e ree e s abee e s e nares 6
C. Identifying a good crystal and preparation ... e e e e e e ean 6
D. Mounting crystals on an appropriate mount with adh@siVe ...........coociiiiieiiii e 8
)= [l o T W o LAV o o T=E= KLU T =T 0 4 T=] o N 10
A. Setting parameters for EXPEIIMENT.......ci i e e e ee e e st ee e e e sabee e e ssnbeeeeenaseeas 10
B. Mounting your crystal on the ONIOMELEr .......cocuiiii i e e bre e e e s e e e e eanes 13
C. SCrEENING YOULE CIYSTAl ittt e et e e e et e e e et e e e e s bt eeeeeasraeeeansbeeeeanssaeeeannbasesestasesennsenas 14
D 0o = Totd o] T = (=Y =4 VAU UU SRRt 16
E. Measure crystal faces and refinaliZe ..........cuue oottt e e et e e e e rre e e e e rra e e e eanes 18
Processing yoUr data OffliNe ........oii i e e e e s e e e e st e e e st e e e e e are e e e enraeas 21
F AN DL =l (a1 = T={ | o o TSP RPTTPPPPPPPN 21
DT | - I =To [§ oL [ o ST SPOUP RO PPR PR 26
C. Measure crystal faces and refiNaliZe ..........ooeoiiiie e e e e e e e eaba e e e e areeas 33
D o] oo T o =L o Lol 11 L=T SR UURURPROt 36
(U] o] [Tor= Y oo F TSP P TP PUPPPPPRUPRUPRO 37
) e q o T=T T a1t ] =] Y=ot o o RSP 37
5 Yo g Yo RN Y] F=T o F =T o o Y=Y o SRR 37
QLI 181 1 =T o o 1 V=R URSN 38

SNV ] (o] 2 F- SRR PURTRRRRt 38



IMSERC User Manual for Synergy Systems (v1.20)

INTRODUCTION

Use of this instrument is allowed only by qualified users after receiving training by a staff member. Do not run this
instrument without approval from IMSERC staff. Failure to do so may cause damage to the instrument, produce
invalid data, and result in additional fees and/or removal of all IMSERC privileges. This set of instructions is meant
to serve as a guide for ‘routine’ data collection on the instrument. For custom experiments that are not covered
in this user manual, contact a staff member. For the full list of modes, capabilities, and potential custom
experiments that could be run on this instrument, please either contact a staff member or check the

corresponding capabilities section at http://imserc.northwestern.edu/crystallography-instruments.html. Please

read this user manual and acquaint yourself with the instrument.

A hard copy of this user manual can be found near the instrument. An electronic version of this user manual is
linked to the desktop of the instrument computer and also available under the corresponding instrument section

at http://imserc.northwestern.edu/crystallography-instruments.html by pressing on the ‘User manual’ button. If

while using the system, something happens that you do not understand, please stop, and get help. In any event,

be completely prepared to justify your actions. The cost of even minor repairs could be considerable.

Please remember to:

1. Leave the acquisition software open when you are done with the measurement

2. End your reservation from NUcore when you are done with the experiment

3. Leave lab tables clean and tools/accessories organized

4. Report problems with the instrument (see troubleshooting section for more details)
SAFETY

All users of IMSERC must review the general safety policies at http://imserc.northwestern.edu/about-

policies.html and the Crystallography specific policies at http://imserc.northwestern.edu/crystallography-

policies.html. To become an independent user of this instrument, you must have the following safety training and

certificates under your LUMEN profile:

e laboratory Safety
e Personal Protective Equipment

e X-Ray Safety
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You need the above certificates to be able to reserve time for this instrument on NUcore. Online classes and

certification are offered at https://learn.northwestern.edu. Upon completion of the certificate, it will take an

overnight to filter through the different systems and get into the files that NUcore uses. Additionally, familiarize
yourself with the location of standard safety stations like eye wash and shower stations found in outside of room

BG70. Protective eyewear is required in this room, and gloves should be removed when using the computer.

DATA MANAGEMENT

Your personal data folder is created during training. Please save data under your personal folder, which must be
located under your supervisor’s group folder, either wise you might not be able to access your data remotely. See
a staff member if you do not have a personal folder on this instrument yet. For users that prefer to name their
data folders using dates, use the order of YYYY-MM-DD or YYYYMMDD in the name, so that folders can be sorted

chronologically by the operating system if needed.

Data from this instrument are copied in your supervisor’s group folder on ‘imsercdata.northwestern.edu’ under
‘xrd/X-Synergy’ (where X is specific to the model, i.e., Cu, Mo, or DW) every 15 minutes. Please follow instructions

at http://imserc.northwestern.edu/about-general-fag.html#data for details about data access.

SOFTWARE

Data reduction and analysis are performed with the ‘CrysAlisPro’ software package. Software is installed on the
instrument computer. For offline analysis after your instrument reservation is complete, please use the following

resources:

e For registered IMSERC users, software can be downloaded from ‘imsercdata.northwestern.edu’ under the
folder ‘public/Crystallography/CrysAlisPro’. Software is available for Windows only

e Software is installed on the communal computers located in the area outside room BG51 and in the computer
lab room B190

e You have the option to use the instrument computer for analyses, but you must reserve instrument time

through NUcore

For a detailed list of all available crystallographic software for IMSERC-registered users, please check at

http://imserc.northwestern.edu/crystallography-resources.html#software.
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DEFAULT INSTRUMENT STATUS

In describing the steps involved in collecting a data set, several assumptions have been made regarding the status
and conditions of the instrument. The default working condition of the diffractometer is listed below. Control

panel is located at the bottom right side of the diffractometer

1. The HV ENABLE key should be "Enabled" (figure 1)
2. The following lights should be illuminated
a. Green ON (figure 2a)
b. HV ON/Start. If HV OFF is illuminated, press HV ON and wait ~1 min for the

interlock status to update (figure 2b)

c. Shutters: Red (open) or Green (closed) are both OK (figure 2c)

d. Error =no light (figure 2d)

e. Doors OK: Red or none are both OK (figure 2e)

When you are done with your measurement, please remember to:

Leave the acquisition software open when you are done with the measurement

End your reservation from NUcore when you are done with the experiment

1

2

3. Leave lab tables clean and tools/accessories organized

4. Report problems with the instrument (see troubleshooting section for more

details)

If there is an error or problem with the instrument which is not addressed under the troubleshooting section,

please report the issue by following at least one of the steps below:

1. If you have already started your reservation using NUcore, please end your reservation and select the error
reporting option with a brief description about the issue. Place the ‘Stop’ sign near the instrument computer
to notify users immediately after you. ‘Stop’ signs are located on the shelf above the computers in BG51

2. If you have not started your reservation using NUcore, please report problems with the instrument at

http://imserc.northwestern.edu/contact-issue.html and place the ‘Stop’ sign near the instrument computer

3. Contact a staff member for instructions
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CRYSTAL MOUNTING UNDER A MICROSCOPE

This standard operating procedure is meant for training students/postdocs with the microscopes available at
IMSERC. Do not run these microscopes without this training or approval from IMSERC staff. Failure to do so may
cause damage to the instrument and result in additional fees and/or removal of all IMSERC privileges. This short

set of instructions is meant to serve as a guide for ‘routine’ usage on the instrument.

A. OUR MICROSCOPES

IMSERC maintains two high resolution, polarized light microscopes available for student use in the Crystallography
facility. Our Nikon SMZ1500 stereo-zoom microscope is equipped with a digital camera and video monitor for
visualization of crystalline samples. Users can perform visual inspection of their samples with these instruments
to assess crystal quality. High resolution photographs can be taken and used for publications or other

presentations.
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B. TURNING ON THE MICROSCOPE AND ILLUMINATOR

Both microscopes have a timer by the back wall for both the underneath light and

the goose neck lights. This timer lasts for 30 minutes.

C. IDENTIFYING A GOOD CRYSTAL AND PREPARATION

Crystals come in all shapes, sizes, colors and transparent, translucent, and opaque, air sensitive, solvent loss issues

or stable. You will get used the types of crystals you usually grow and what tools and mounts you will usually need.

An optically ‘good’ crystal should:

e Extinguishes plane-polarized light
e Uniform color if does not extinguish light

e Smooth surfaces and sharp edges

e Regular shape
e Free of defects
e On rotation will go from light to dark uniformly

e For twin crystals, Cut with a razor blade if possible

You will learn to choose the types of tools that has the best fit for you

e Ease of use A

e Matched to sample %

e Pipette if needed in solvent

e Smaller tools for small specimens

e Slide for most mounting \t 7’\ =
\ 3

e Watch glass if mounting solely from mother liquor

e Razor blade for cutting crystals

Integrated Molecular Structure Education and Research Center 6/38
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Cut crystals if bigger than 0.5 mm

Move crystal to open space on slide in oil

e Use razor blade to make cut

e Brace tip of razor on slide to reduce motion

e Gently and smoothly press blade down to cut

e C(Crystal cleaves cleanly

By sweeping crystal through oil, small crystallites and other debris
can be separated from the crystal. Do not crush, crystals can

shatter
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D. MOUNTING CRYSTALS ON AN APPROPRIATE MOUNT WITH ADHESIVE

Low temperature crystallography allows for easy handling of routine and air sensitive samples. The material you
use to mount the crystal must harden at experimental temperature. Following are the adhesives depending on

the temperature of data collection.

e Suitable compounds
o Paratone-N
o Grease
o High-vacuum grease
o Hydrocarbon oil

o STP engine additive

o Apiezon

For room temperature mounting you can glue your sample onto the glass fiber:

e Suitable adhesives
o Epoxy
o Cyanoacrylate (Super Glue)
o White glue

o Rubber cement

Choosing a mount:

e Cryoloop
o Typically mounted on end of tapered copper pin
o Place crystal at center of
o Affix with oil
o Suspend in mother liquor
e Glass fiber
o Inexpensive
o Pulled from capillary on capillary puller

o Some background scatters

o Cut with stone

o Mount to copper pin with bee’s wax
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o Affix crystal with small amount of grease or glue at end of fiber
e MiTeGen mounts

o Almost no background

o Easytouse

o Affix with small amount of oil

o Many different styles and sizes

Mounting crystals:

1. Select specimen to be mounted
2. Move to clean part of slide or edge of oil
3. Slide under crystal with mount
4. Push against crystal when using glass fiber
5. Center crystal on middle of loop or top of mount
6. Pick up crystal with minimum amount of adhesive
a. Hard to see to center crystal
b. Hard to index faces
c. Crystal may slide in oil

d. Creates background amorphous scattering
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STARTING A NEW MEASUREMENT

A. SETTING PARAMETERS FOR EXPERIMENT

=

Verify that the instrument is at a working state (see ‘Default instrument status’ session above)

&

In case the acquisition software (CrysAlisPro) is not running, double-click on the CrysAlisPro icon [2EIEH on the
desktop. The software will go through an initialization procedure, which takes a few seconds. Status of the
initialization procedure is visible at the top right side of the CrysAlisPro window

Control menus of the various components, such as, low temperature attachment (‘CRYO’, figure 4b), X-ray

source (‘X-RAY’, figure 4c), and lights (‘STATUS’, figure 4d) in the enclosure can be accessed by pressing the

corresponding buttons at the top right corner of CrysAlisPro START/STOP
Before starting the screening process of your crystal, select the m ﬂu

appropriate settings: @ cAm)@ crvo)@ xRav)@ status)
a. When you are using the dual-wavelength system (DW-Synergy),

CCD Ready
press on the corresponding button (figure 4a) to change the

wavelength if needed. The Cu- and Mo-synergy systems do not have this option/button since they are
single source systems
b. Set collection temperature by pressing on the CRYO button (figure 4b)
i Press on the ‘Set’ button (figure 4b-i) to change temperature. If button is not clickable, press on the
‘Restart’ button (label of the button toggles between ‘Shut down’ and ‘Restart’ depending on the

state of the ‘Set’ button) and wait for a few seconds until the ‘Set’ button is activated

Oxford Cryosystems (Cryostream 700/800 Series, Cobra, Smartstream etc.)

i Cryostream 700 read values - Direct connection COM 1
Gas Temperature [K] Time Remaining [min] Gas Heat

(293 9N O 0]

Gas Set Point [K] 2930 Target Temperature [K] 0.0 Gas Flow [/min] 23
Gas Eror [K] 0.0 Ramp Rate [K/hour] 0
| shutdown |
\ Status: Ready
Ctrl.num. & soft.ver. 41659 Back Pressure [bar]
Cryosystem is running for 00m Evap Shift [%]
Evap Heat [%] 0 Evap temp [K]
Suct Heat [%] 0 Suct temp [K]

COM Settings

Logfie: WETTEN T
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ii. Atthe set dialog window, depending on the current state of the cryostat and your target temperature,

Cryostream 700 set dialog X

select (figure 4b-ii):

» ‘Ramp at a given rate to the specific temperature’
when you want to use a specific heating or cooling
rate. Maximum rate is 360 K/h

» ‘Cool’ when you want to cool down as fast as possible

without controlling the rate

» ‘End’ when you want to turn off the cryostat. Do not
use the ‘Stop’ button on the controller of the
Cryostream unless there is an emergency

c. Current power settings of the X-ray source are shown at

Mode operation

Ramp rate [K/h] |360.00 | if 632.0
Final temperature [K] [100.0

% Ramp at given rate to the specfied temperature
FRamD' i e sechs speire m
" Hold at cument temperature indefinitely

" Plat
" Cool
" Purge
" End
" Set turbo mode on

Information
Ramp Cryostream 700 at given rate to the specified temperture.

L_ox B cancel )

the top right corner in the diffraction frame window. If settings are different than 50 kV, and 1 mA, press

on the X-RAY button (figure 4c)

i On the generator window, press on the ‘Set kV,

mA, X-ray’ button (figure 4c-i)

ii. At the set dialog window, select ‘Auto-ramp’

and press ‘OK’

iii.  Wait until the power ramps up to 50kV and 1

mA and then close the generator window

Read values for active Mo far/offset lamp IS xgen flexgen 1.1.0.83 Final_rev656_PCB1
Voltage kV] Current [mA] Power [W] Filament cumrent [A]

Set values

\ Status:

Votage kV] 200 @
Cument [nA]  0.05

Device connected...

Auto-Ramp
' Xtayon

|__stop Il SetkV.mA X-ray

d. Pressonthe STATUS button (figure 4d) in case you want to adjust the intensity of the light in the enclosure

and/or the intensity of the light for the optical camera used for aligning the sample. Light in the enclosure

will turn on when the main door of the enclosure is opened

5. To start a new experiment, press on the START/STOP button in the top right-hand corner (above the CRYO, X-

RAY, and STATUS buttons). This will open up a new window. Press on ‘Start New’ option

6. The SM (Small Molecule) Screening window will now show up on the right-hand side. It is worth noting that if

this is not a new instance of CrysAlisPro (i.e., you are working on a data set after someone else has been using

the instrument and the software is still open), then you may see some unit cell information in the Screening

section. Do not worry, once you start collecting your data, this will

reflect your crystal

7. Set your data collection folder and information about your sample by V27, <100, wiche Sleg, Movie, epo off, Stratagy

pressing on the ‘Edit’ button at the bottom right hand corner of the SM

Screening window (figure 7)

—Experiment - Complete data for publication
Mame: |exp_? j
Uszer=Katz, Detector=34.0mm, Res. = 0.8404ng,

Complete data [default mode), Exposure: 2.0 8.0s

Exposure time: Ji k .
m
| _Pre-Exp.(3m) | Edit

Integrated Molecular Structure Education and Research Center 11/38
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Rigaku Oxford Diffraction fast screening options (1.1.1) X

I f‘@ Pre-experiment 3 ‘C;RYSAI.is""°

- Path and user [ Sample Experiment performer: IMSERC —
Navez | p_t01 &G¢_m1hmdaozwsmchm_m1 Tr—

Browse root folder ﬂ 2
Ry ORk SCTEEH IO Get Last used formu

: l proyiding yalid chemical formuial
Comment: I Sample description

a. Pressonthe ‘Set user’ button (figure 7a) and select your group folder by selecting the name of your group

and then selecting the option ‘Set user’. Your group name should appear above the ‘Set user’ button and
in the ‘Experiment performer’ label. In case your group folder does not exist in the list of groups, please
talk to a staff to create the folder for you

b. Press on the ‘Browse root folder’ button (figure 7b) and select your personal folder, e.g.,
‘D:\SupervisorLastname\LastName-FirstName’

c. Inthe ‘Name’ text box (figure 7c), provide your experiment name. This experiment name will be also the

name of the subfolder under your person folder

d. Software will prompt for changing the default folder to FEEtTEREAER T RS EEE,

Do you want to update experimental root for all future
experiments?

your personal and project folder. Press on the ‘No’ P
(%)

button (figure 7d) since all other group members will not

be saving under your personal folder [m;] No |

Integrated Molecular Structure Education and Research Center 12/38
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B. MOUNTING YOUR CRYSTAL ON THE GONIOMETER

1. Inthe SM Screening panel, press on either the ‘Mount’ button (figure .
SM Screening

1) or ‘F12’ on the keyboard. The crystal video window will open and S —
the goniometer will move to the last mounting position. If the (m am.

goniometer does not move, then ensure that either the door lock button is ‘enabled’ or you are holding down

the ‘motion enabled’ buttons located inside the enclosure. When the door lock button is ‘disabled’, anytime
you need to move all except the phi axis, i.e., either the omega, 2theta, or chi axes, you need to hold down
on both the ‘motion enabled’ buttons. This is an extra safety feature, so that your fingers and/or hand are not
near the moving parts of the instrument

2. On the crystal video window, press on the ‘HOME’ button (figure 2) once all motion stops (all buttons will be

blue again) and open the door of the enclosure

— Goniometer control - 1~ Restore previous position - | Video control - Dtsplay control

Use mouse or keyboard shortcut Centering — l" Absoluhe center |
assistant — L]_'I
0: -78.50 T: -51.50 K: 134.00 P: 14.00DD: 140.71 | Use custom orient. | ¥ 241 BRI

= Fome L] Wpxo 00ssomm)
D w=m vroonox JFooccosco RREIEY

T——— . T ”‘ ’ e o d
Arrow Left Break!/ Page up r Cross hair
- — "‘
- e o e e e

a. Mount the sample pin on the goniometer

b. Using the monitor and mouse in the enclosure, press on the ‘Lower’ button (figure 2b) to adjust the
left/right direction. Hold down on both the ‘motion enabled’ buttons to position the goniometer. Toggle
between ‘0° Arrow Down’ and ‘180° Arrow Up’ button to adjust the X-direction

c. Center the crystal such that it rotates about its center of mass. This is done by adjusting the adjustment
screw pointing on the left or right as you face the mounted goniometer head

d. In case you need to adjust the light intensity on the crystal, press on the ‘Lights’ button (figure 2d) at the
bottom right corner of the video window

e. Toggle between ‘0° Arrow Down’ and ‘180° Arrow Up’ button to adjust the up/down direction (X-direction)

f. Finally, toggle between ‘Upper’ and ‘Lower’ to verify the Z-height

g. Press on ‘Home’, so the instrument goes back to home at the end of data collection

h. Exit the Crystal video window

3. Close the door of the enclosure and press the "Door OK" on the Safety System Control Panel

Integrated Molecular Structure Education and Research Center 13/38
Northwestern University



IMSERC User Manual for Data Collection on Synergy (v1.20)

C. SCREENING YOUR CRYSTAL

1. You are ready to start the screening process, which is divided into two steps. First step is called ‘Screen’ and
the second step is called ‘Pre-Exp’. At the first step, you should be able to evaluate/screen crystal quality and
depending on the number of reflections collected, obtain a unit cell. At the second step, you will collect more
data for CrysAlisPro to calculate an accurate strategy
a. Pressonthe ">" button (figure 1a) just next to the ‘Screen’ button and select the exposure time that you

feel would be appropriate for your sample. Last used exposure time is shown in the ‘Screen’ button as
‘Screen = X.Xs’

SM Screening

Screening
{m ww
b. CrysAlisPro will collect a set of 20 images and try to determine a unit cell

c. If a unit cell is found, a search against the Cambridge Structural Database (CSD) is run and possible hits

are available through the CSD link next to the ‘UNIT CELL’ caption (figure 1c)

SM Screening

—Screening

L Mount __ i screen=1.0s_] -]

PEAKS
us fit with 106 obs out of,
UNIT CELL  (CSD: install}
PG: -3 hexagonal P
18.283(6) 18.300(7) 13.007\57
20.03(3) 89.99(3) 119.96(4)
V = 4020(2)
QUALITY
Resolution(A) N I/sig I/sigo
inf - 0.73 138 3.6 11.0
0.83- 0.73(last) 140 1.9 4.3

d. A percent of reflections that fit the suggested unit cell is shown on the right panel along with intensity
statistics for the exposure time used

e. You need to press START/STOP and ‘Start New’ every time you mount a new sample

f. Note that the screening frames are not stored in your directory, but frames are saved in a temporary
folder that gets deleted before every screening collection

2. The ‘Pre-exp’ option (figure 2) will collect 30 images (Mo-radiation) | Experiment-Complete daia for publication
Mame: |er_? ﬂ

or 60 images (Cu-radiation) and the software will try to determine
Uzer=k.atz, Detectar=34.0mm, Fes. = 0.8404ng,

. 1/5ig.=10.0, width=0.5deg, Mowvie, cryo off, Strategy
how well the crystal diffracts and calculate a data strategy. The | GComplete data [defaul mode], Exposure: 2.0 8Os a

overall collection time of the pre-experiment will appear in e 205

fbatetigll Pre-Exp (3m) JEdit

The minimum setting you need for the pre-experiment is the . ' .
. Omega Theta K.appa il Dista
exposure time per frame: a0 0.0 01 o L

parentheses on the button, e.g., 3 minutes as shown in figure 2.

Integrated Molecular Structure Education and Research Center 14/38
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a. Arecommended exposure time for the ‘Pre-Exp’ will be estimated from the ‘Screen’ step and pre-selected
for you. Exposure time appears as a label of the ‘Exposure time’ button (figure 3)

b. (Optional) Adjust exposure time for the ‘Pre-Exp’ by either sliding the bar just above the ‘Pre-Exp’ button
or pressing on the small button on the right of the sliding bar (figure 3). Exposure time depends on the
size and quality of your crystal but in general:

» Good scattering crystal: 1 s
» Moderate scattering crystal: 5 s
> Weakly scattering crystal: 30 s
3. (Optional) You have the option to re-edit crystal information (as described under the ‘A. Setting parameters

for experiment’ section) by pressing on the ‘Edit’ button (figure 4)

a. Leave the ‘Interactive strategy after pre’ option checked for launching the strategy method right after the
pre-experiment

b. Presson ‘Exit & Start pre-experiment’ and the software will start the pre-experiment collection

4. If you have skipped the optional step above, press on the ‘Pre-Exp’ button to start the pre-experiment
measurement
5. Asthe images appear on the screen

a. Analyze spots for quality. Spots should be single and circular. If multiple spots are clumped together or

the spots are very broad in one dimension, stop the pre-experiment by pressing on the ‘START/STOP’

button and selecting the ‘Stop All’ option, and screen more crystals

a. Turn on the resolution rings in case there are not visible by pressing on the button under the frame
window. Spots should be visible to around 0.80 A resolution. If spots are not visible in this range, either

re-screen with a longer exposure time or screen another crystal

Integrated Molecular Structure Education and Research Center 15/38
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D. COLLECTION STRATEGY

After the pre-exp ends, the ‘Experiment Strategy’ window will open if a unit cell has been found. A list of options

and parameters are available for optimizing the collection strategy:

X
I“ - PRo
Experiment Strategy +CRYSALIS
Bl |
Unit cell for Strategy Calculation - (CSD: install
’VOeII: 18.287(7) 18.298(6) 13.873(5) 90.00(3) 89.95(3) 120.02(4) 4020(3) hR Rlcbv)fatice | 91.47% (118 of 129 refiections)
- Strategy parameters. ~Time prediction based on data to 0.800 Ang
) exptime  indvidusl  merged
& Resoluton (" Theta (" TTheta | 0.800 & Fill time Ijsigma:  1fsigma:
€ Fil jsigma |4.51 1500 [29.54
Tl i 3 e o - " The same time for all theta positions exptime.  indiidusl  merged
(" Different time for each theta posit TBiaen sy
¥ Friedel mates are equivalent (uncheck for high quality absolute configuration data) AL AR MR e L s, Lk
[F4.5505.24] |4.51 15.00 29,54
Detecor atarce | 5720 Predctes resstonberons 0.0 e [EE B
Scan width: | 0.50
- Strategy mode — % Use run list sorting with scan inversion
|Complete data (default mode) |
limit | 100.0 Max 99.96 %
Cenerates runs that reach [T E R IO T Trm
completeness limit
Current Strategy.
No. runs/frames: 3/292
Calculate New Strategy
Total experiment time: 0h 22m
Expected experiment finish time: Thu Mar 21 09:45:12 2019
% Completeness/Coverage curves  ( Completeness/Coverage tables ™ Completeness/Predicted resolution
Completeness in -3 Full sphere (P1)
3.3
z
100 4 Faz & 100 4 o
2 2 I
5 =%
=3 tie §
g 80 r2e & 20 2
a =3[P 3
5 t =2 tie A
S eonq 24 ol & 60 6 2
z il C
2.0 L
E 404 S|3 14 7
S =)
“ 16 = z
20 4 ey 20 112 5
z &
1z 3 2
D @ 0 F1o
0 a0 80 120 160 200 240 280 0 40 80 120 160 200 240 280
Frame Frame
oo

1. Cell constants will appear at the top left corner of the strategy window. If there are any hits in the CSD that
match these cell constants, you will be able to see these reported structured by pressing on the corresponding
link. Select the lattice type that you want to collect under

2. ‘Resolution’: The higher the resolution the better. Typically, 0.84 A is the lowest publishable value for
samples without getting any alerts during checkCIF and publication. However, that does not mean that you
should just collect to that resolution (for Mo-radiation typically to 0.70). If your sample diffracts well, then go
higher. If your sample does not diffract well, then only collect it to where it needs to be collected. Inspect
the images to see how well it collects the data. In case is needed, collect extra frames at high angles by taking

m tool

single exposures using the

Integrated Molecular Structure Education and Research Center 16/38
Northwestern University



IMSERC User Manual for Data Collection on Synergy (v1.20)

3. ‘Laue group’: If you are sure that the unit cell is correct and the point group is correct, then leave this
unchanged. If you are worried that the actual sample will be of lower symmetry, then select other and lower
the symmetry

4. ‘Friedel mates’: if you think the molecule is non-centrosymmetric (chiral or polar), then uncheck this option

5. ‘Detector Distance’: Minimum detector distance is 34 mm. If strategy gives a different value, accept the
suggested value

6. ‘Strategy mode’: Typically use the ‘Complete data’ option for giving higher priority on completeness. Select
one of the other options in case you want to optimize the strategy using additional priorities

7. ‘Time prediction’: Adjust the exposure time to achieve an estimated merged I/sigma greater than 15. As a
rule, the ratio of the low and high angle exposure times should be about 1:4

8. Presson the ‘Calculate New Strategy’ button to (re-)calculate the list of runs that meet the criteria set above.

9. Adjust these values so the data collection ends at a reasonable time if necessary

10. Once you have finalized the strategy, press on the ‘Start named experiment’. Type in the expected chemical
formula and any comment you have about the sample in the corresponding fields

11. Press on the ‘Sample Description’ button and fill in the entries for Sample color and Sample Shape. Leave
sample size as default values. Press on the ‘OK’ button

12. Once any of the start buttons is pressed, the software will take a movie of your crystal and automatically start

the data collection

Integrated Molecular Structure Education and Research Center 17/38
O Northwestern University



IMSERC User Manual for Data Collection on Synergy (v1.20)

E. MEASURE CRYSTAL FACES AND REFINALIZE

If X-ray absorption is significant, a “face indexed” absorption correction must be performed. At minimum the size

of the crystal must be provided for publication

1. Click Data Reduction

m Inspect data reduction results

and then = or on from the side bar. And then
N Pac
Inspect data collection and reduction ',ERYSAUS
Data ion file Data ion output | Red graphs | Data collection output | Devices log |
1.14-1.04 674 235 235 258.7 2.9 1454.11 25.73 0,034 0.031 A
1.04-0.96 621 236 235 93,6 2.6 1117.68 21.08 0,041 0.040
0.9&-0.90 525 243 235 Q6.7 2.2 796,22 15.73 0,043 0.050
0.90-0.85 438 245 236 96,3 1.8 528.67 11.31 0.063 0.068
0.85-0.82 405 249 235 a4, 4 1.7 437,49 9.54 0.07z 0.085
0.82-0.78 343 295 235 79.7 1.5 369,51 7.22 0.070 0.102
0.75-0.70 256 897 235 26.2 1.1 255.87 4,77 0,087 0.145
inf-0.70 5137 3123 2351 75.3 2.2 2463.39 27.07 0.0zz g.0z2
inf-0.80 4703 2055 1992 96,9 2.4 2660.11 29.02 0.0z2z2 0.0z22

Statistics ws resolution (taking redundancy into account)

- Laue group (anomalous pairs werged): Prao

Data reduction ended at Thu Aug 29 15:42:11 2019

resolu- # 3 avVerage mean TEEN
tion(k) kept theory unigue complete redundancy Fi Fz/sigiFi) Rint PRsigmab
inf-1.73 514 151 150 939.3 3.4 10596.76 76.56 0.013 0.010
1.73-1.33 664 150 150 100.0 4.4 38997.05 57.61 0.0z0 0.015
1.33-1.15 657 150 150 100.0 4.4 2640.00 44 .50 0.0z8 0.020
1.15-1.03 726 150 150 100.0 4.8 1529.26 33.40 0.038 0.025
1.03-0.85 662 150 150 100.0 4.4 1130.72 27.07 0.047 0.033
0.95-0.89 545 150 150 100.0 3.6 733.51 15.15 0.0358 0.044
0.89-0.84 464 150 150 100.0 3.1 496.67 14.03 0.073 0.062
0.84-0.81 405 150 150 100.0 2.7 426.19 11.58 0.077 0.075
0.81-0.77 299 178 150 84.3 2.0 372.28 8.93 0.073 0.092
0.77-0.70 201 451 156 34,6 1.3 229.02 5.01 0.085 0.135
inf-0.70 5137 1830 1508 2.3 3.4 2463.39 33.93 0.0z5 0.01%2
inf-0.80 4709 1231 1230 98.9 3.8 2660.11 36.40 0.0z4 0.015

go to crystal movie.

2. Index the faces of your crystal by the snap method

a. Select Snap

b. You can limit the number of HKL faces by clicking on “Max

HKL”

c. Rotate your crystal until you see a face with perpendicular

lines to it

d. Left click crosshairs along lines and face

BC‘
Add

llnpele'ferelnelI File | Log |[:euterm|ihm|im1

|
[s T = [ « [ 1+ T a [ e ~Face
1 -0.00 -1.00 0.00  0.02457 0.0222540 i~ Marking
2 1.00 -0.00 -0.00  0.05117 00107336 " Drag
3 -1.00 0.00 000 0.05117  0.0107336 ~
4 0.00 1.00 -0.00  0.02457 ©.0222540 Point
s 0.00 -0.00 -1.00  0.1082¢  0.005074L  Snap
& -0.00 0.00 1.00 0.1082¢  0.0050741 .
. Distance
[EET
=1 i
.. @)
| val. M Step |
Show possible face normals - Settings ["Snap’ mode anly)
’7 ax. out of plane angle %13 TN =2 ¥ Shapto face nomal

" HKLsmal

| import |

contor snepe ) et ormuis ] vescrpion |

- Chemical formula: C146H110012
- faces with V=0,0010385mm"3

- Unit celt 301856 47.8372 58,4403 50.0557.73 3
[r-2q=0. 06407 mrn, pr=0.001 20, p=0.02033mm-1]

=5 - Crystal dimensions [mm]
Jade ) = 0,043, mid= 0102, max= 0.232
| xport_
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e. Right click and select “add face” you can also add mirror and we can correct size later

Crystal shape - add face X
L. ABS ISPLAY -l rcordd sampl movis (1012 x
Prior image Page up
= |0.545 31032 0683
© Integer bkl 131 Mext image Page down

" Integer bkl small. 010

" Custom hkl: |u 10 Add face

 Integer hkl small [Snapmode). 010 Add mirror faces j
i~ Distance selection i t

' Measured distance 002457 Define center
" Custom distance: IU.02457 .
Define scale
i~ Flag:
™ Fix distance [no refinement] UpdEtE HEKL
Update distance DBOTBOKINPIND W1 e P < »|New e imaoe R Crooous |
e e e i

o] 0| ZooTx T devsted video mage

f. Rotate crystal and do it again until all faces are measured

g. You can now edit faces to match edge of crystal if used mirror

v | e | v [ e sise ~Face
-0.00 -1.00 0.00  0.02457 0.0214247 — Marking
2 100 -0.00 -0.00  0.05L17 0.0102874 " Dirag
] -1.00 0.0 0.00  0.05L17 0.0102874  Po
1 0.00 L.00 000 002457 0.0214247 Faint
5 0_00 -0.00 -1.00  0.10824 0_005074L &+ Snap
€ -0.00 0_00 1.00  0.09824 00050741 .
— Distance
4] ]
“d (h
Sk O

3. Click on the “Refinalize” button.
4. Under the “Corrections” section, verify that “Empirical correction” is set to “Automated”. This will apply the

Blessing method of absorption correction to the reflections. You may also include faces. Click “OK”.

wd\alog: SM experiment to hkl file (1.0.15) X

. 3 - . _Fro
experiment to hkl file 1! (‘:RYSALIS
Experiment: Yiid_20190827 Unit cell: 59691 9.0433 184007 90.1 50.1 90.0 993 2738 [CSD: 21 +0L)
Set formula: Lattice - oP Immm vl equivalent
- Corrections

el conecon I S
et I

~Space group and AutoChem

Search for space group Space group options
~Filters and limits

—T—
| Output

Z:\CharlotteYlid_20190827\Ylid_20130827

Standard set of files Copy hkl only to Ylid_20190827 mj

Createfoverwrite Ylid_20190827 files (hkl, ins, df_od...) in Z:\Charlotte¥lid_20190827.
o s
o L e | L o
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5. A new window will appear asking you to choose a space group. Choose the space group that is consistent with

your previous choices. And press ok

B

e group:

| | Space Groy

| No. [ centro [ ccoc [ 1250 | Rirt)

up

P2(1)2(1)2(1) (abc ) 19 20117 573 002

P2(1)2(1)2 (<ba) 18 1059 88 0022
NOM-CENTROSYMMETRIC ‘

’— <«E2-1>

6. Inspect the Rint and F2/sig(F2) to see how well the crystal diffracted vs resolution. Press OK

] ] A
| Inspect data collection and reduction “C‘RYSALIS
Data file Data output | Red graphs. Data collection output Devices log |
1.31-1.14 630 238 235 88.7 2.7 2612.43 34.89 0.025 0.024 ~
1.14-1.04 674 238 235 88.7 2.9 1454.11 25.73 0.034 0.031
1.04-0.296 621 238 235 89.8 2.8 1117.88 21.08 0.041 0.040
0.26-0.50 525 243 235 86.7 2.2 T96.22 15.73 0.043 0.050
0.20-0.85 438 245 238 96.3 1.2 525.87 11.31 0.083 0.088
0.85-0.582 405 249 235 S4.4 1.7 437.49 9.54 0.072 0.085
0.8z2-0.78 343 295 235 7a.7 1.5 369.51 722 o.ovo 0.10z2
0.78-0.70 256 897 235 26.2 1.1 255.87 477 o.os7 0.145
inf-0.70 5137 3123 2351 75.3 2.2 2463.39 27.07 0.0z22 0.0z2z2
inf-0.80 4709 2055 1992 96.9 Z.4 ZE6E0.11 29.0z2 0.0zz 0.0zz

Statistics ws resolution (taking redundancy into account)

- Laue group (anowsalows pairs werged) ! Prm

resolu- 4 4 # % FVerage mean mean
tionid) kept theory unigue complete redundancy Fz Fi/sig(F2) Rint BRsicgmab
inf-1.73 514 151 150 99.3 3.4 10596.76 76.56 0.013 0.o010
1.73-1.33 53 150 150 100.0 4.3 3997.05 57.61 o.ozo 0.015
1.33-1.15 657 150 150 100.0 4.3 2640.00 44 .50 o.ozs 0.ozo
1.15-1.03 726 150 150 100.0 4.8 1529.26 33.40 0.038 0.0z5
1.03-0.95 BGZ 150 150 100.0 4.4 1130.72 27.07 0.047 0.033
0.895-0.89 545 150 150 100.0 3.6 733.91 19.15 0.058 0.044
0.59-0.54 464 150 150 100.0 3.1 496.67 14.03 0.073 0.062
0.54-0.51 405 150 150 100.0 2.7 426.19 11.58 0.077 0.075
0.51-0.77 299 178 150 84.3 z.0 37z.28 8.93 0.073 0.09z
0.77-0.70 201 451 156 34.6 1.3 229.02 5.01 0.095 0.135
inf-0.70 5137 1830 1508 82.3 3.4 2463.39 33.93 0.0z5 0.018
inf-0.80 4708 1231 1230 89.9 3. 2660.11 36.40 0.0z24 0.o018

7. Click the OLEX2 button on the left toolbar to

will be in the struct

folder

und

er

start solution and refinement. All your files needed

olex2_XXXXX
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PROCESSING YOUR DATA OFFLINE

A. DATA INTEGRATION

CAP automatically integrates data online, this section shows how to do it manually.

Copy the parent directory (i.e. the whole folder) for your data from the X-ray-live drive
Double click the CrysAlisPro (CAP) RED E shortcut icon on the desktop.
Double click the XXXXX.run file

Or in the Select Experiment menu, browse to your experiment. Select the XXXXX.par file.

vk wNn e

Select the new “XXXXX” experiment file that has been created, and click “Open selected”.

B:Ahs experiment (1.0.43) - 2 experiments available - (40.73a) [m] x
_ N i T
Select experiment - standard list 2 CRYSALIS
b |
Mame | Path | Created Accessed
cx1869a Z\Charlotte\cx 1869a Tue Apr 28 15:43:22 2020 running
cx1812b Z\Charlotte\cx1812b ‘Wed Apr 15 13:17:03 2020 running

Hide preview W Hide pre experiments [

Displaying information List: Standard ——————————
’VG' Standard ¢ Volume, laue, wavelength, Rint, redundancy Protein screening " Custom columns m ’7 m m
m Multiple addition elete experiment(s) from list Open selected

6. Your diffraction image should appear as below. Now select the “Lattice wizard” button.

Integrated Molecular Structure Education and Research Center 21/38
Northwestern University



IMSERC User Manual for Data Reduction on Synergy (v1.20)

= weal Al ey e ngge et e e - 15 ) v 215 Bt 8§ RS 8T e (481 B4

Crystal ., 2

EXPERMGENT
ey

3 MICAL TGN A
UEINGES 2400

wn
Z ﬂi?ﬁ’ e ﬁ:ﬁ«’: B

Sl o
- .lﬂ(‘.] 71 16(10) ) ﬂ !Iﬂi%
3 J-. Su P Tattice
AVERAGE UNIT Ci

i 7?3«;) 3';;2«;) iem
woisch > 3

R sy b s o 23030

(rotal 75880, akspped:0) (33,138)

n MaoEL
Soray wmielength; O
-ceni 348, 1950 y-cen) 3619630
Uil oo
beas? G062

Data Collection ]
Data Reduction 2

Rigalcu
oxford diffraction

T iCrvsAuS M

e CECD-D090-0-00®-0-00R0-0-0-0-0-
7. Click the “>” button under “Peak hunting”, and select “Peak hunting with user settings”.

Lattice wizard (1.0.35) *

Lattice wizard ~‘ ‘(ERYSAL'ISM

LATTICE [oW Peak hunting Unit cell finding
Current cell (CSD:0 +0L l I falel |
15.7977(11) 17.454(2) 19.604(3) 68.608(14) 72.616(10) 71.310(9) 4665.1(10) > ]

Lattice reduction Peak hunting with user settings
selected cell Auto analyse unit cell
15.7996 17.4670 19.7138 68.2164 72.0053 71.1193aP 31 Replace current peak table with a ‘delta’ i

reduced cell ——
15,7996 17.4670 19.7138 68.3164 72.0053 71.1193 4671.2 Auto calibration
Auto calibration soft

PEAK TABLE
Peak hunting table f .
UB fit with 9110 obs out of 25889 (total:25889,skipped:0) (35.19%) Erﬂ = L
nstrument model transformation
INSTRUMENT MODEL U
Goniometer

beam: 0.06689 alpha:  50.09731 beta: 0.00412

om zero: -0.23633 th zero: -0.42200 ka zero: 0.33972 Twinning - Incommensurates /
Detector multi-crystals h Quasi-crystals

¥-rot:  -0.09100 y-rot:  -0.01400 > | [

x-cen: 388.13500 y-cen: 361.96900 distance: 34.00000

Wavelength Cu (Ang): A1 1.54056 A2 1.54439 B1 1.39232

LoRD Load Save
’ information \nformatlon
Unwarping -
Precession images

8. Inthe next window, select “Smart peak hunting” and press ok.
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Peak hunting wizard (1.0.15) s

Peak hunting -:‘C;RYSALiSm

~Rul , Image type and image directory
Run list: Z:\Charlotte\ylid_20190827\vlid_20190827

=.rodhypix -

Image dir: Z:\Charlotte\Ylid_20190827\frames

# type stars  end  width  exposure  omegs demector kappa phi smars end
1T o -74.00 -45.00 050  1.00 - Tses -a0.00  EB00 1, 50
2 o -14.00 1L00  0.50  L.00 - 4.87  -5R.00  -50.00 1, 5O
2 o -22.00 2000 0.50  L.00 - -5.65  -8E.00  0.00 1, 100
4o -l16.00 2800 050 1.00 - 5.5 57.00 -150.00 1, SO

Run list maodification
By default the whole experiment will evaluated. Edit start num of selected run Edit end num of selected run
To modify this behaviour edit the run list - - >

~ Automatic threshold and background
detection (preferred)

- o * - 3D pea_k
Traditional pe| Smart peak hunting action

PEalkfifdine carthel (o] ite existing peak hunting table
’V Trirestiol el 1000 T ANErAEE 20 | ’V * Yes  No
WEe ackaraue subthEehiEn

BEskareUn eyal Rt cerre] = 5 | eatre [ | eater |

Birnimafer Gackaraund evaluaticn (gl 2 e
W | Renlice b a sk e S i S e S R iy e (S e s TRy,
T
- - P devalie iAng n T OEE
’V I Skip peaks outside resolution limits Stheta ((degg)? 000~ 62,28 m ‘

I Apply float correction n/a

I Remove spikes « weak " strong “
9. Say yes to overwriting the peak table. A window will pop up, and images will rapidly start to sequence as the

peak hunting algorithm searches for diffraction peaks. You should see the strongest peaks being marked with

n,n

+

10. At the end of the process, a unit cell is displayed, but 0% of the reflections have been fit to the unit cell. This

PEAK TABLE
Peak hunting table
UE fit with 0 obs out of 1921 (total: 1921,skipped:0) (0.00%)

is because the displayed unit cell is from a previous peak hunt

11. Click the “>” button under “Unit cell finding”, and select “Unit cell finding with options”

Lattice wizard (1.0.35) x

- . ey - aPR0
Lattice wizard o C‘RYSALIS
LATTICE Unit cell finding
Current cell (CsD: 0 +0L) 7
15.7977(11) 17.454(2) 19.604(3) 68.608(14) 72.616(10) 71.310(9) 4665.1(10) shin i = O Unit coll findine
Lattice reduction S Unit cell finding

selected cell Select unit cell
15.7996 17.4670 19.7138 ©68.3164 72,0053 71.1193aP 31 Ewald explorer - Brute force inde

reduced cell 2 ft - 5
15.7996 17.4670 19.7138 68.3164 72,0053 71.1193  4671.2 aC'P“’CE SEace Set orientation
Unit cell finding

PEAK TABLE
Peak hunting table - __ Search for smal
UB fit with 0 obs out of 27320 (total:27320,skipped:0) (0.00%) L= Search for bette
nstrument model ~ Remove lambdi
INSTRUMENT MODEL > ] e ——
Goniometer  Crystal shape
beam:  0.06680 alpha: 50.09731 beta:  0.00412 Find reflection t
om zero: -0.23633 th zero: -0.42200 ka zero:  0.33972 Delete reflectiol
Detector | ]
x-rot:  -0.09100 y-rot:  -0.01400 Check for the sz
x-cen: 388.13500 y-cen: 361.96900 distance: 34.00000 Check for the sz
Wavelength Cu (Ang): A1 1.54056 A2 1.54439 Bl 1.39222 Check for the s¢

Unit cell gaps

unwarping -
Precession images

Log window
s
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12. Ensure that “Normal peak table” and “T-vector Dirax” are selected. More importantly, “Single crystal” and
“SM” should be selected in the Sample type filed. Here, you could also select “User” and set upper and lower

bounds for unit cell parameters. For now, make sure your window looks like this image, and click “OK”

Algonthm
* Normal peak table o
" Deita (dfferentsa) peak table ek Ormy
r s W0 | ¢ swreographc
r
Sarmpie type
 Sege crystal
Unit cell mits min
Fo rm rue [ [mr o K
" Twin / mdvcrystal S
|2 ~| |20 [1200 | caic |
Lock present components
(see Twin information’ secson of [~ § - 1
the Lattice Wizard):

HENT: To lock current UB for twin 1, first go to UM TWIN utiity and dick
‘Current UB to twin', Then return here and select Twin 1' checkbox sbove.

F
'

¥nown cell

I~ Searchknowncel [ 5565.03 16 35 50.01 6%.58 .00

Ewald explorer -
74 reciprocal space

13. Click Ewald explorer and look at your
reciprocal space. You may look down the different axis. You
may turn the overlay on and off. If the cell is indexed

properly, then the grid lines should be passing through

» O e ¢ .

reflections. If there are a lot of reflections NOT passing

& F o0 o o . .

through the grid, or if there are grid lines NOT passing

through reflections, then something is wrong.

P
&

14. You can look for twins here too and look at the histograms

o
w

.
°
L4
e
£
ry
s
=
g
£
\
t

.
+ 9 0 6

- e @ 8 G G OGP0 e 0 .

. e
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15. From within the Ewald Explorer, check the predicting crystal system and lattice centering: Left click lattice

and select “Modify lattice type”.

A window appears listing possible unit cells from highest to lowest.

IB«ion (1.0.6) X
101 3 Pro
0 _ :
~CRrYsALIS
>
Tolerance
|0.01500
Lattice as is v
Reduce cell
to sel: MC 1.000 0.000 0.000 ©0.000 -1.000 0.000 0.000 0.000 -1.000
Sel to primitive: WY C 1.000 0.000 0.000 0.000 -1.000 0.000 0.000 0.000 -1.000 -
lear primitive UB
$ IT code transformed cell (a,b,c,al,be,ga,vol) GE proj dist
132 of S.56201 ©.02527 18.25875 85.58835 85.95671 85.956€1  §51.3%  0.033ll
233 =P §.96201 $.03927 18.3557% 90.01115 $0.0032% 89.95€61 $51.39% 0.032s1
3 M =P §.56201 18.3657¢ $.03527 05.58885 $0.0033% 50.0032¢ £61.35 0.032%¢
428 28 $.03527 5.56201 12.3887% $0.00226 S0.01115 85.55€6L $61.35  0.00706
5 31 aP $.5€6201 $.03927 18.39579 09.58285 25.95671 895.55€61 $51.3% 0.00000
“ ™ Skip indexation after closing
* likely Niggh cases
| rieip [ Tonistory JC M Lo ]
(" all Niggli cases

symmetry. The relative small figure of merit of 0.03 suggests that oP is correct. Click OK.

16. Close the Ewald viewer and Lattice Wizard.

17. Click overlay spot prediction and play through your frames with the 10-foward button. _@ Make sure

the + marks are appearing on the peaks. Note: peaks marked ¢ and o correspond to approaching and receding

peaks, respectively. Click on @ to toggle the frame information on and off
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B. DATA REDUCTION

1. Click on “Data Reduction”, (this time not the carrot next to it). Click on it again and select “Data reduction with

Data Collection
D‘ Data Reduction

Y84] Automatic data reduction with curl FRAMES /RUNS
In run Tist: 290/4, used: 290/4

options”

Data reduction with options

m Finalize

m Inspect data reduction results

13D PROFILE ANALYSIS
Frames done: 290

Reflections tested: 5147, used: 3782
Avg mosaicity (in degrees) - 4 run(s)
€1=0,

.44, e , e3=0,
Max incidence angle profile change(e2):114%
3D INTEGRATION & FITTING

Frames done: 290

Fitted: 5168, overf/bad: 0, hidden: 122
OutTiers rejected: 38

2. Ensure that don’t use filter is checked if lattice is not known. If the lattice is centered (A, B, C, |, F, R), click use

filter for: and select the correct centering. Make sure Normal data reduction is checked and then click “Next”.

Proffit: CryshlisPra data reductinn accictant 1.0.70) %

AisPro data reduction assistant (1.0.29) X

Profil Profile fitting data re . “CRYSALIS ALIS™

Sep 2: Experment un kst for data reduction
Run lst: Z\Charlotte \Yid_20150827\Y4d_20150627

Step 1: Orientg

TUE - matzii  image dr: Z\Chadeite\Yid_20150827 éames.
00050

S pe stars  esd  widsh  expoeuse  omea desecser )
. - 5.0 .8 1.8 -

0.1187
-0.0051]
§.56201

S0.01115

Sa

LSicm enien] | kg s o A ot
behaviour edt the run st -->

&+ Dont usg Edit end num of selected run

" Usefitter

—

Twinning/Multi crystal (activated by UM TWIN entries)
I |

Components to use: | J

ETEETI T T T

3. Check that CrysAlis’™ has found all runs. This list will dictate which images are integrated. If there were bad
frames, omit them here. To delete bad frames, click on the run '#'. Then select edit start [end] number of
selected run, depending on whether the bad frames are at the beginning or the end of the run. Change the
start [end] number to exclude the bad frames. To omit an entire run, enter 0 (zero) as the start number. Press
next.

4. You can change some parameters here. You can correct for sample wobble or sudden movement. Clear data

from previous run and Clear all data from tmp. Make sure you click yes in warning windows.
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Dﬂf:ﬁ\lispro data reduction assistant (1.0.29)

Profile fitting data reduction 1 ‘(ERYSALiSm

*

Step 3: Basic algorithm parameters

Reflection position prediction
Iv Auto select optimal prediction approach on run basis
I | Follavmede] ehiataes e fame Byfane bast mederats sample wobblin]
¥ Follow signfiicant sample wobbling (2-cycle 3D peak analysis)
I™ Follow sudden (discontinuous) changes of sample orientation

[rientation seact range may ideg]| m Search steps/deq)(maw 0] n

Edit epecial pars

Data from previous run of ‘de proffit’ |~ Scratch all tmp data of previous proffit un ————
3d profile information and/or integration results on Empty tmp folder from all analysis files including
the disk background

| <soc | so> B man W corcer e |

5. Edit special pars “Use resolution limits”. Click “Edit limits” will enable you to reset your resolution.

6. Click “Edit high limit”, and enter “0.77” in the Editing high-resolution limit window. You should already have
an idea on how far the crystal diffracts based on your unit cell analysis. Click “OK”, and then click “OK” on the
“Resolution limits” window.

7. Click “Next” to Background evaluation window.

SAlisPro data reduction assistant (1.0.29) X
g > <
Profile fitting data reduction -‘C‘anAus"'
Step 4: Background evahsation
Background for 3D centroids
For ak of d essential. Two
The evah Re and the repeat frequency Fr.
reeso DI eo W
Bony Y a Defauk s 1. You
may use 2 or 4 in case of lack of your machine frisk of
- o 2 MR SHORT type
Requred dak woace for 285/59.1 Mo
Background for 3D ntegration
A 2 d 3
© fas) S
¢~ Smat of local and weaker
data wih high . eg. data, slower)
T IR T o]

8. You can change to “Smart background” option for weaker data. Your window should appear as below.
a. Re =# of frames used in background calculation
b. Fr=How often calculation restarts.

c. Make #s smaller if sudden changes between frames

Integrated Molecular Structure Education and Research Center 27/38
Northwestern University




IMSERC User Manual for Data Reduction on Synergy (v1.20)

d. Background for 3D integration for average
e. Smart: weak data or Large variation w/in frame
f. Click “Next” to proceed.
9. Inthe outlier rejection window, use the pull-down menu to choose the correct Laue group. Unless you know
you have non-centrosymmetric space group make sure Use Friedel mates as equivalent is checked.
10. Change output name to something new, make sure that the Space group determination is set to “Manual”.

Check the formula and Z.

roffit: C 2 X
Proffit: CrysAlisPro data reduction assistant (1.0.29) x
. . s - Pao
Profile fitting data reductiol A CRYSALIS
. N = - - _Pao b}
Profile fitting data reductiol “g RYSALIS
Step &: Output
Tip: You may change the output name and directory to keep results of data reductions under different
parameter sets (LB, supercells...)
QOutput file name:
Step 5: Outlierrejection Z:\Charlotte\Ylid_20190827\Ylid_20190827
CCD data sets usually contain more than the unique data required for the structure determination. This Change output name
redundant data can be used to check for measurement outliers.
The rejection is based on R. Blessing (1997), J. Appl. Cryst. and additional CCD specific criteria.
i~ Finalization options
Llizrzzaier v Space group determination  Automatic &+ Manual
" Dont use outlier rejection
I | Eutorate stustire safutien (EutaChem] AutoChem options |
@+ Use ovtlier rejection
Chemical formula not available
mmm -
¥ Completeness computation:
P 556201 9.03927 1839579 89.98885 89.99671 B89.99661
° I Make unwarp pictures = ol (e for b k] 0 Eesofution I 0.80
‘ I¥ Use Friedel mates as equivalent

11. Click “Finish”, Watch the integration and monitor the output in the tab. The software runs through the
dataset twice. First, the software locates the peaks (marked “+”) and develops a 3D peak profile. Second, the
UB matrix and 3D profile are used to calculate the position and intensity of each reflection (3D integration &

fitting). The peaks are marked by “integration masks” that give a visual idea of the size and possible overlap

of the peaks.
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12. Once the integration is finished, the GRAL window will pop-up (Like XPREP) and ask you to assign the space

group. Click “Apply”.

GRAL (vers.: 2.4.1) - YLID_20190827.HKL ? X

Space group determination 3‘ E‘:RYSALiSm

i settings & Load |

~Cell
¥LID_201%0827.HEKL (5143)
a; |2.96540 b: [9.04265 c: 1840146
«  |90.00580 B: [90.00080 1. |90.00540
- Emors of cell
a:  |0.00077 b: [0.00025 c:  |0.00047
w [0.00220 p: [poo2zo v [0.00230
-rm e Cf r— mmvm

| o]
13. Investigate the centering absences. Recall that the first row corresponds to the total number of reflections

you would expect to collect for the condition listed in the column. The second row indicates how many of the
symmetry equivalent reflections that you collected violate that condition. This cell appears to be primitive.
Click “Apply”.

14. The Niggli cell test will look for any unit cell transformation matrices that produce a reduced cell. Click “Apply”
GRAL (vers.: 24.1) - YLID_20190827.HKL > ] 4

ICRyYSALIS™
23

1 settos) @ Losa | g centering . wiool |

a s b [poaEs o [ilesois « 000580 5: [s000080 7 [30.005%0
Transfomation matra from ongnal cellto Niggh cel

M:QI?*W b oS o [iBa0iss « 3000580 #: [3000080 v [pooosin
Nggh form

: [3558600 bb: [8176%52 o [33861373 be: F.meu a: fﬁ.oms: viﬁ—

T
15. Pay close attention to the Rint value, recall that this value should be below 0.10 for good data. A low Rint

value suggests that your integration strategy and unit cell assignments are correct. Click “Apply”.
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GRAL (vers.: 2.4.1) - ¥YLID_20190827.HKL ? x

Space group determination i ‘(ER"{SALis""°

Load | (B Centering J. Nigali . Lattce |

"Labceselechontolermce

Inmfm

a: |5935m b: ISCMZSE c |13-uma o |snm5m B: |snomm . |snnn5m

i~ Transformation matrix from original cell

|homn |uocm Innmn Inmm |1ocm Innmn Inomn |uncm |1mm

0 0 [ &

[33] err= 0.018 MONOCLINIC P-lattice R{int) = 0.023 [ 2778] Vol 8932 €

: [34] err= 0.017 MONOCLINIC P-lattice Riint) = 0.023 [ 2843] Vol = 832.¢

: [38] err= 0.008 MONOCLINIC P-lattice Riint) = 0.022 [ 2€45] Vol = 832.¢

: [44] erxz= 0.000 TRICLINIC P-lattice Riint) = 0.020 [ 1l€€l] Vol = 852.¢€

Show ..
[ " all crystal lattices 1+ the best matches |

| _elp |
16. Now GRAL will search for higher metric symmetry and additional centering conditions. Click “Apply”.

GRAL (vers.: 2.4.1) - YLID_20190827HKL ? x

Space group determination ‘:‘(;RYSALiSm

i3 Settings| (] Load | gig Contering j, Niggli| j, Lattice 87l Centering |

Lattice excepsions: B ES B c 1 ® Obv  Rev A1

N (toval) = 0 2ses 2ses  2ses 2876  33S0  sade 3433 5143
N (ints3sigma) = 0 2335 2280 2333 2317 3474 3110 3087 4633
Mean intensity = 0.0 25.7 22.5 24.1 24.3 24.2 24.7 25.0 24.6
Mean int/sigma = 0 le4 1s.e 164 13 11 1.3 15 164

Lattice type.
’7(7? A B ric o CF " Riobv)

Intensty divided by 100

T
17. The |E2-1]| analysis indicates a center symmetric structure. Look at the “Experimental” column, and the |E2-

1| value. Click “Apply”

1) - YLID_20190827.HKL ? X

Space group determination i ‘(ERYSAIJSM

oad | @ Centering . Niggli| . Lattice| i Centeringfs, <€2-1> |

1 Acentri Centric Hypercentric [for n=2 (*)]

<IE|* 0.813 0886 < 0.798> 0.718
<|E|2> 0868 1_000 1.000 1.000
<|E|3> 1.098 <1.329% 1.596 1.91¢6
<|E14> 1.565 <2.000> 3.000 4.500
<|E|5> 2.4€4 <3.323> €.383 2.2€0
<|El&> 4.224 <€.000> 15.000 7.500
<|E*E-1|> 0.717 <0.73€> 0.9€8 1.145
<(E*E-1)2> 0.82s <1.000> 2.000 3.800 (%)
<|E*E-1]3> 1l.e48 <2.415> B.€51 2€.303
(*) nurber of asymmetric units in one cell:

n=2 n=3 n=4 n=s n=¢ n=7 n=8 n=9 n=10 n=11 n=12
<(E*E-1)2> 3.50 5.75 9.13 14.19 21.78 33.17 50.26 75.89 114 .33 172.00 25849

" Centrosymmetric & Non-Centrosymmetric

woro e |
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18. Space groups are presented.

wr YLID_20120827 HKL ? X

Space group determination

ICSD) R{int) | N{eg)
1 P2(1)Z2(1)2(1} (abe) 20117 573 0.022 2730
2 P2(1)2(1)2 (-cha) 1053 a8 0.022 2750

19. Now GRAL will produce your HKL and .ins files. Click “Apply”.

Bruo,zmwmﬂn
N Space group determination
]

| cancet W Finish M Help
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20. Notice the side bar of CrysAlisPro: resolution, redundancy,
intensity (F2/0(F2), Rint, and completeness values are listed for
the reflection list. As is mosaicity values (e1,e2,e3), the min/max
Empirical abs and Frame scales values. Mosaicity gives an idea
of peak widths and crystal quality. For a good quality organic
sample, values <1 are normal. The frame scaling and the
empirical absorption correction correct for inconsistencies in the
X-ray beam, absorption, and other anomalies. ldeally, both the
min/max empirical absorption correction and the frame scaling
should be close to 1. If a crystal is of poor quality, or a crystal
absorbs X-rays strongly and a more accurate absorption
correction based on crystal shape and size is necessary, then m

these values will deviate more substantially from 1.
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C. MEASURE CRYSTAL FACES AND REFINALIZE

If X-ray absorption is significant, a “face indexed” absorption correction must be performed. At minimum the size

of the crystal must be provided for publication

1. Clickon from the side bar. And then go to crystal movie.
“‘ - _Pao
+CRrysALIs
b |
Data ion file Data ion output | Red graphs | Datacollection output | Devices log |
1.14-1.04 674 238 235 98.7 2.9 1464.11 25.73 0.034 0.031 A
1.04-0.96 621 238 235 99.6 2.6 1117.68 21.08 0.041 0.040
0.96-0.80 525 243 235 95.7 2.2 796.22 15.73 0.048 0.050
0.90-0.85 438 245 236 96.3 1.9 528.87 11.31 0.063 0.065
0.85-0.82 405 249 235 94.4 1.7 437.48 9.54 0.07z2 0.085
0.82-0.73 343 295 235 79.7 1.5 369.51 7.22 0.070 0.102
0.78-0.70 256 97 235 26.2 1.1 255.87 4.77 0.087 0.145
inf-0.70 5137 3123 2351 75.3 2.2 2463.39 27.07 0.02z2 0.022
inf-0.80 4709 2055 1992 95.9 2.4 2660.11 29.0z 0.02z 0.022
Ztatistics vs resolution (taking redundancy into account) - Laue group (anomalous pairs merged): Pmomm
resolu- # # # % average mean nean
tion(k) kept theory unigue complete redundancy F2 Fi/sig(F2) Rint Rsigwab
inf-1.73 514 151 150 93.3 3.4 10596.76 76.56 0.013 0.010
1.73-1.33 664 150 150 100.0 4.4 3997.05 57.61 0.0z0 0.015
1.33-1.15 657 150 150 100.0 4.4 2640.00 44,50 0.0z8 0.0z0
1.15-1.03 726 150 150 100.0 4.8 1529.28 33.40 0.038 0.0E25
1.03-0.85 662 150 150 100.0 4.4 1130.72 27.07 0.047 0.033
0.95-0.89 545 150 150 100.0 3.6 733.91 19.15 0.058 0.044
0.89-0.84 464 150 150 100.0 3.1 496,87 14.03 0.073 0.062
0.84-0.81 405 150 150 100.0 2.7 426.18 11.58 0.4077 0.075
0.81-0.77 299 e 150 54.3 Z.0 372.28 8.93 0.073 0.092
0.77-0.70 201 451 156 id.6 1.3 229.02 5.01 0.095 0.135
inf-0.70 5137 1830 1508 82.3 3.4 2463.39 33.93 0.0z5 0.019
inf-0.80 4709 1231 1230 99.9 3.8 2660.11 36.40 0.0z4 0.01s8
Data reduction ended at Thu hug 29 15:42:11 2019
v
1 e =
2. Index the faces of your crystal by the snap method

a. Select Snap

vauee

BD

| Ada slllpel Pre'leremesl

File

Log

|Center calibration]

[+ | | r [ & | size | Face
b. You can limit the number of HKL faces by clicking on “Max ot D am venn e ||[MEE
L im e ke e ||| CoPem
n 5 o.00 =0.00 -1.00 0.10823 0.0050741 (:I Snap
HKL & -0.00 0.00 L.00 0.10823 0.0050741 T —
EIED
c. Rotate your crystal until you see a face with perpendicular &l
CHEE T
lines to it = BTy
Show possible face nomals - Settings ['Snap’ mode only) =
. . . - _ g nap to face naimel
d. Left click crosshairs along lines and face [Lm I ¢ e

Invert HEL

cortor snape ]| at formuis ] vcscrpion |

| Delete |
- Chemical formula: C146H110012
" wz - 6 faces with'/=0.0010985mm"3

- Unit cell: 30,1856 47 3372 53,4409 90.05 97.739
(r-eq=0.06407 mm ur=0. 00130,p=0.02033mm-1]

+ HKL

" HELsmall [T MM =5 |- Crystal dimensions [mm]:
snall - (XD min- 0,049, nid- 0102, mas- 0232
EE e
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e. Right click and select “add face” you can also add mirror and we can correct size later

Crystal shape - add face X
L ABS OISPLAY - pay recorded sample movies (10.12) X
Prior image Page up
=2, |u.s4s 31.032 0683
 Irteger ki 1311 Mext image Page down
" Integer bkl smal: 010
 Custom bk [o1o Add face
& : .
Integer hkl small [Snap mode) 010 Add mirror faces i
- Distance selection | (
+ Measured distance 002457 Define center
" Custom distance: ID 02457 X
Define scale
i Flag:
I~ Fix distance [no refinement) UPdate HKL
Update distance DBOTBOKIMOPINO W1 ey P <+ o e ]
T A ey et

2| Zm T I ioveted vieoinage

f. Rotate crystal and do it again until all faces are measured

g. You can now edit faces to match edge of crystal if used mirror

[ +] v x| P S ~Face
1 -0.00 -1.00 0.00  0.02457 0.0214247 — Marking
2 100 -0.00 -0.00  0.05L17 0.0102874 " Drag
] -1.00 .00 000 0.05L17 0.0102874  For
1 0.00 1.00 -0.00  0.02857 0.0214247 Point
5 000 -0.00 -1.00  0.10B24 00050741 * Snap
g -0.00 0_00 1.00 0.09824 0.2cac e .
[ Distance
=l b
“d (h
Tk
Step

3. Click on the Refinalize button.

wd\alog: SM experiment to hkl file (1.0.15) X
| 3 - . Fao
+|  Finalize: experiment to hkl file “(‘:RYSALIS
-~ Sample
Experiment: Yid_20190827 Unit cel: 59691 9.0433 18.4007 90.1 90.1 50.0 993 2738 (C3D: 21 +0L)
Set formula: Lattice - oP Immm vl equivalent
[ Corrections
A —TT—
Numericalabsorption NN BT
~Space group and AutoChem
Search for space group Space group options
~Filters and limits
—T—
~Qutput
Z:\Charlotte\lid_20150827Ylid_20150827
I Standard set of files Copy hkl only to Ylid_20190827 mj
Createfoverwrite Ylid_20190827 files (hkl, ins, df_od...) in Z:\Charlotte¥lid_20190827.
Export options Exported files: of,
o occur | L o

4. Under the “Corrections” section, verify that “Empirical correction” is set to “Automated”. This will apply the

Blessing method of absorption correction to the reflections. You may also include faces. Click “OK”.
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5. A new window will appear asking you to choose a space group. Choose the space group that is consistent with

your previous choices. And press ok

D

e group:

| | Space Groy

| No. [ centro [ ccoc [ 1250 | Rirt)

up

P2(1)2(1)2(1) (abc ) 19 20117 573 002

P2(1)2(1)2 (<ba) 18 1059 88 0022
NOM-CENTROSYMMETRIC ‘

’— <«E2-1>

6. Inspect the Rint and F2/sig(F2) to see how well the crystal diffracted vs resolution. Press OK

] i i
| Inspect data collection and reduction ‘,C‘RYSALIS
Data file Data output | Red graphs. Data collection output Devices log |
1.31-1.14 630 238 235 88.7 2.7 2612.43 34.89 0.025 0.024 ~
1.14-1.04 674 238 235 88.7 2.9 1454.11 25.73 0.034 0.031
1.04-0.296 621 238 235 89.8 2.8 1117.88 21.08 0.041 0.040
0.26-0.50 525 243 235 86.7 2.2 T96.22 15.73 0.043 0.050
0.90-0.85 438 245 238 86.3 1.9 525.87 11.31 0.083 0.088
0.85-0.82 405 249 235 S4.4 1.7 437.49 9.54 0.072 0.085
0.8z2-0.78 343 295 235 7a.7 1.5 369.51 722 o.ovo 0.10z2
0.78-0.70 256 897 235 26.2 1.1 255.87 477 o.os7 0.145
inf-0.70 5137 3123 2351 75.3 2.2 2463.39 27.07 0.0z22 0.0z2z2
inf-0.80 4709 2055 1992 96.9 Z.4 ZE6E0.11 29.0z2 0.0zz 0.0zz

Statistics ws resolution (taking redundancy into account)

- Laue group (anomwalows pairs merged) : Promn

resolu- 4 4 # % FVerage mean mean
tionid) kept theory unigue complete redundancy Fz Fi/sig(F2) Rint BRsicgmab
inf-1.73 514 151 150 99.3 3.4 10596.76 76.56 0.013 0.o010
1.73-1.33 53 150 150 100.0 4.3 3997.05 57.61 o.ozo 0.015
1.33-1.15 657 150 150 100.0 4.3 2640.00 44 .50 o.ozs 0.ozo
1.15-1.03 726 150 150 100.0 4.8 1529.26 33.40 0.038 0.0z5
1.05-0.95 BEZ 150 150 100.0 4.4 1130.7z2 27.07 0.047 0.033
0.895-0.89 545 150 150 100.0 3.6 733.91 19.15 0.058 0.044
0.59-0.54 464 150 150 100.0 3.1 496.67 14.03 0.073 0.062
0.54-0.51 405 150 150 100.0 2.7 426.19 11.58 0.077 0.075
0.51-0.77 299 178 150 84.3 z.0 37z.28 8.93 0.073 0.09z
0.77-0.70 201 451 156 34.6 1.3 229.02 5.01 0.095 0.135
inf-0.70 5137 1830 1508 82.3 3.4 2463.39 33.93 0.0z5 0.018
inf-0.80 4708 1231 1230 89.9 3. 2660.11 36.40 0.0z24 0.o018

7. Click the OLEX2 button on the left toolbar to

will be in the struct

folder

und

er

start solution and refinement. All your files needed

olex2_XXXXX

IASERC,
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D. IMPORTANT FILES

Frames directory has the images

e XXX.par file has the experiment for the instrument. (this is the one you open when starting CAP)
o XXX.rrprof is the data integration results

e XXX.run has the scans table for the data collection

e XXX.cif_od has all the experimental data for your cif file

e Logdirectory has all current experiment log files

e Quick overview of control buttons

Image list Find hkl

image kst ~

Previous run Look up table

4

Jump back 10 frames - Colour table
Previous image Zoom in
@ Play/stop image movie Zoom out

MNext image Zoom localiser window

Jump forward 10 images Resolution rings

4

Next run 2D Peak profile (a line profile)

1

Predictions

1
4

3D Peak profile (rocking curve)

Pixel / area information

4

0RO B0 ®®

Help

a4

OlCEIOCRONONOIONOINE

View (CCD/RED/USER)

8

Image header information D
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PUBLICATION

A. EXPERIMENTAL SECTION

Project-specific details and setup information are saved in the “*.cif_od’ file located under your project folder.

Modify the text below according to the setup and conditions you used during the measurement:

“Intensity data of a (color and shape) single crystal of (project name) were collected at XXX(Y) K. A suitable single
crystal with dimensions of XxYxZ mm? was mounted on a (loop | MiTeGen loop [ glass fiber | etc.) with (paratone
oil | glue | grease | etc.) on an XtaLAB Synergy diffractometer equipped with a (micro-focus sealed X-ray tube
Photonlet (Mo) X-ray source | micro-focus sealed X-ray tube PhotonJet (Cu) X-ray source | micro-focus rotating-
anode X-ray tube Rigaku (Cu[Mo) X-ray source) and a Hybrid Pixel Array Detector (HyPix) detector. Temperature
of the crystal was controlled with an Oxford Cryosystems low-temperature device. Data reduction was performed
with the CrysAlisPro software using an (empirical | numerical) absorption correction. The structure was solved
with the (ShelXT | ShelXD | ShelXS | etc.) structure solution program using (the Intrinsic Phasing | direct methods
| Patterson | Dual space | charge flipping) solution method and by using (Olex2 | Jana2006 | ShelXle | etc.) as

the graphical interface. The model was refined with (ShelXL | Jana2006 | etc.) using least squares minimization.”
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TROUBLESHOOTING

1. If the goniometer does not move, then ensure that the door lock button is enabled or you are holding down
the "motion enabled" buttons in the enclosure

2. Restart CAP to home the goniometer

REVISIONS

v1.20 e Reformatted according to the Ilatest template. Sections about ‘Safety’, ‘Data
2020/8/9
/8 management’, ‘Software’, ‘Publication’, and ‘Troubleshooting’ were added
e Section about ‘Crystal mounting under a microscope’ was added

e Data analysis section was expanded

v1.06 e Release of original version of the user manual
2019/10/24
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