Annette Erbse updated 03/26/2019

Screening Crystals on the XtaLAB MMO003 XRD System

Before you can access the X-Ray lab you must complete the X-Ray safety training with EH&S.
Please forward Annette your certificate for documentation.

Neither EH&S X-ray safety training nor this protocol does replace the one-on-one training with
Annette Erbse. You must receive training from Annette and be approved to run the XtaLAB
MMO003 Source, before you can do experiments independently.

This assumes that you have been trained in mounting crystals.

Several Days Before You Want To Screen Xtals

1.

Please let Annette Erbse know that you are planning to screen Xtals and sign up for time on the
XtaLAB MMO0O03 on the Google calendar.

If the system has not been used in a long time everything will be switched off. You will have to
do a few things to get the instrument ready and it will take at least 24 hr.

Two Days Before You Want To Screen Xtals

1.

This is the latest time to let Annette know that you want to run the XtaLAB MMO0O03 and to sign

up for time in the Google calendar.
Check if there is enough liquid N2 in the tank. If you will be collecting data for a day it should be

at least 1/3 full. If not contact Annette.
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24 Hours Before You Want To Screen Xtals

1. Switch on heat exchanger

2. Switch on the dry air generator

4. Start up the X-rays source: Click the SpellmanXgControl icon. Choose the default (longer than 8
weeks off) option and click power ON. This will slowly power the source up.

Once the X-Rays are started it should look like this:
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&= X-ray Generator Control: MicroMax003_Cu =
—_ XGStatus
High voltage interlock Fault
Power X-ray Power
34.7 kV 0.395 mA
OFF
R, SET: 35 K 0.40 mA
| SET POWER
Filament Readbacks
| unieckpeor |
Preheat Setpoint SICTemp a83°C
| Ramp Up | . A
|| 00 sic 2av 280V
| rampoown | Current Limit — I
A
| avonscim | Filament 26V
‘ SET Multi Temp. 147.4°C

Select X-ray Source

Status

Warm-up s in progress. Please wait

] I

Start Up on the Day you screen Xtal
1. Make sure the Dewar is filled to at least 30%.

2. Turn on the cryo stream (easy three step instructions are posted next to the controller) and cool

it down to 100 K. This will take about 20 min.

2/

3. Turn on the Pilatus 200 detector. All LEDs should turn green. This might take a few minutes.
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4. Click on the HKL-3000R P200SK Chi icon to start HKL-3000 for data collection. (Do not start HKL-

300R, this is only for data analysis and has no collection functions.)

5. The program interface and a Terminal Window will open.
You can minimize it, if it is in your way.

6. You will be in the Data tab of HKL-3000.

7. Switch to the Collect Tab.

Do not close the Terminal Window.

HKL-3000R v705c Package Licensed to Marcelo Sousa at University of Colorado @ Boulder Academic license
File Options  Site Configuration Crystal Information Report  Help optimized for IRETCgCulilcLs
Project | Collect | Data | Summary | Index | Strategy | Integrate | Scale | Structure | Macros | Credits | Copyrights]
| Align | | Collect | Manual |
Define  2Thetz 0.00 Detector Distarice {mr)
232 =32 212 202 192 182 172 162 152 142 132 122 112 102 82 82 72 62 52 42 32
Aesoiition Edge (A)
Besortion Comer (A)
Project project? Crystal crystall Multi |
Phi  foo0 £ chi 000 2 2Theta[non 2
Nurmber of Frames 1 2 | Exposure Time (s) 0o 2 itz Rl 0z
Distance 50.00 j ;‘ Omega End 0z
Collect Set(s) Qmega Start noo A 1 Dezinger Mode Resolution Edge 256
Frame Width 025 & | i 2Framesw/Step [300 Tl T OmOm2
Pause Collection
File Template project]_crystall_test_7
Raw Drata Dir | |
CQutput Data Dir | |
Status
g Base Directory |/data Optiores
[rata Collection Status: ot Connected Omega: 0.00 Wavelength: 154178
Progress: | 0% Phi: 0.00 Resolution:
File Mame: Chi: 0.00 ZTheta: 0.00
Time Used, Left, ETC: Diistance: 0.00 Shutter:
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10.

11.
12.

13.

Click Connect to establish a connection between the computer, the goniometer and the

detector. Do not close the new terminal window. Minimize it, if it is in the way. The program will

make contact to the instrument and will go through some testing while moving the detector and
the goniometer. Therefore it is important that nothing is on the table around the instrument

that could lead to collisions.

A Shutter Status window will open. You cannot close or minimize the Shutter Status window.
Move it to the edge of the screen if it is in the way. It is important that you keep an eye on the
Shutter Status.

In the Manual tab inside the Collect tab you can control the goniometer, e.g. swing the chi arm
away, and move the detector out for easy access or to get a good contrast for the camera for
crystal mounting.

Set the distance to 200 and 2Theta to — 20. Click move.

It is assumed here that you received training from Annette Erbse and as a result you know how
to mount a crystal and align it.

Once your crystal is mounted you can go to the Align tab to measure it and to take a picture. You

figure out how the controls work, it’s easy.
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JKL-3000R v705c Package Licensed to Marcelo Sousa at University of Colorado @ Boulder Academic license

ns  Site Configuration Crystal Information Report  Help 3 optimized for IRECgcullcns
ollect | Data | Summaryl Index | Sh-ate_gyl Integratel Scale | Structure' Publication | Macrosl Credltsl Copyrights|

reen Align | F Scan | Collect | Manual |

Status X

.

2016-08-31 17:56:16

0 Camera |1 ~ Crystal Mount | Measure I

Zero Goniostat | Save Image [
-90 90
Calibrate Camera

10 |
Data Collection Status: Idle Omega: 0.00 Wavelength: 1.54178
Progress: | 0% Phi: 0.00 Resolution: 2118
File Name: Chi; 0.00 2Theta: -20.00
Time Used, Left, ETC: Distance: 100.00 Shutter: Closed

14. Go back to the Data Tab.

15. Create a new directory for yourself by clicking Create Directory and type in a new name in the

pop-up window.
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File  Cptions

HKL-3000R v705¢

Site Configuration

Package Licensad to Marcelo Sousa at University of Colorado @ Boulder

Crystal Infarmation

Feport  Help

updated 03/26/2019

Academic license

Optimized for IERECRCHlELE

Projectl Collectl Data | Summaryl Index | Strategyl Integratel Scale | Structure

| Macros | Credits | Copyrights

Display | Frame Mumber |1 j
—Directory Tr ~Load / Create New Set; —Set Controls
=x
& data Load Data Sets Remove Set(s)
%”gmgﬁraj 1 Show All Fles | Scale Sets Only spitsets) |
I M
i Y Unselect Test Set(s)
j fdata/new user/2016_08_3
@y Cutput Data Dir
j (data/new user/2016_08_3
AID Access Edit Set(s)
 a—
—Experiment Geometry - Frame Geometry - ~Exposure Timi —Cption:
Distance Oscillation Range Time { Frame Sec Wavelength A
Oscillation Start Iumber of Frames Iin eV
Omega Frame Width Time / Degree Sec
Chi Ratation Axis hin
Phi Time / Set
2 Theta

16. Repeat the process and make a folder for today inside your new directory. Avoid spaces and

17.

special characters in the name. Set the new directory as New Raw Data Dir and New Output

Data Dir

Go to the Project Tab and set up a new project by clicking “New Project”. Give the

project a name and name the crystal. For screening you can simply keep adding crystals

to the project. I usually just count them through XYZ a, b, ¢ ... You can load in a

sequence, but it is only needed if you want to actually solve a structure in HKL 3000 and

can always be done at a later time point. The screen shot shows what it would look like

for planned Lysozyme with Sulfur as anomalous signal for phasing.
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HKL-3000R v705c Package Licensed to Marcelo Sousa at University of Colorado @ Boulder Academic license
File Qptions Site Configuration Crystal Information Feport  Help optimized or IRTCpCulleLs
Projectl Collectl Data | Summaryl Index | Strategy | Integrate Scale Structure | Macros | Credits | Copyrights|
~Project
Name screening_Z016_08_3 Principal Component: Protein ‘

Crystal Lyso_a
—Protein Data.

Experimenter rigaku

Name:
Date Aug 31,2016 .
Mumber of Fesidues: 129
(8] ism:
Load | Save | rganllsrln
Description:
Molecular YWeight: 14313.65 K

EditProject |  Edit Crystal |

MCBI accession code:

et PEfEE! | e ClRyaEl | Swiss-Prot accession code:

Evaluate Model Ne. of Hemologues:

Last check in PDE:

Phasing Method:  SAD/MAD
KVFGRCELAAAMKRHGLDNYRGYS LGNW/CAAKFESNFNTGA N
TNRNTDGSTOYGILGINSRWAWCNDGRTPGSRNLONIPCSALL SETES O AERE RS SIERE: 10

SSDITASYNCAKKIVSDGNGMNAWYAWRNRCKGTOVAAWIRG
CRL

Ala (A 12 Gly (G 12 het (M) 2 Ser () 10
Cys(C) 8 His (H: 1 Asn (W) 14 Thr (T 7
Asp (D) 7 lle (I b ProiP) 2 Val (V) B
Glu(E): 2 Lys (K): B Glni(G@): 3 Trp (W) B
Phe (F): 3 Leuil): 8 Arg (R 11 Tyr iy} 3

Anomalous Wizard

—Scaled Data

Remnve File
Change Mude

Change Order

o el Flle
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Setting Up Collection
1. Go to the Collect Tab and select Collect to set up data collection for screening. At this point it

should automatically come up with Crystal Check selected.

2. Choose a data directory by clicking into the box next to Base Directory. Choose the directory in the
pop up window.

3. Choose a data collection strategy. What is shown below might be a good starting point.

4. If the space group is known choose the longest side/2 for distance eg. For Lysozyme 80/2= 40.

KL-3000R v705cC Package Licensed to Marcelo Sousa at University of Colorado @ Boulder Academic license

Status X
— Site Configuration Crystal Information Report  Help optimized for IRREcgculewn

Collect Data Summaryl Index | Strategy |bjlntegrate | Scale | Structurel Macros | Credits | Copyrights|

; | Align | | Collect | Manual |

Define  2Theta 00X Detectar Qistanoe (rm)
230 220 210 20 180 180 170 160 150 140 130 120 110 100 an a0 7o 60 50 40 a0

Resaiion Sdge (4)

855 819 782 7Fa 710 EB74 B33 602 566 531 495 460 425 380 356 322 288 256 225 1896 168

Aesolution Sorver (A
612 586 561 53 511 486 461 436 411 387 363 338 315 2891 2658 246 224 203 183 164 147
Project screening_2016_08_3 Crystal Lyso_a Ttulti |
Connect |
~~ Beam Stop Check Phi  [oo0 2 chi (000 3 2Thetafooo 2
# Crystal Check =1 i =
IR CAEE = | Exposure Time (s) 100 2 [ OmegaRange 10
~ Data Collection Distance 40,00 g I—g Omega End ans
Collect Set(s) Omega Start -10.00 :I' _I Dezinger Mode Resolution Edge 1.96
Frame Width 050 & ® 2 Frames w/ Step [30.0 VEE] T U2

Pause Collection |

File Template |screening_ZD 16_08_3_Lyso_a_test_1
Raw Data Dir ‘ |

Output Data Dir \ |

Base Directorywzdatafnew user/2016_08_3 L_;‘ Options

Status | / \

Data Collection Status:  dle Umega: 0.00 Wavelength:  1.54178
Progress: | 0% Phi: 0.00 Resolution:  7.5/5.4
File Narne: Chi: 0.oo 2Theta: 0.00
Time Used, Left, ETC: Distance: 200.00 Shitter: Closed

5. Select “2 Frames w/Step". If you want 90° step, Omega Start has to be -10.
Note: To get a good idea about mosaicity you might want to collect more frames. This is not
necessary for basic screening but is a good thing to do to characterize a crystal that you like a
little more and to be able to compare the effect of different crystallization conditions.

See Collecting and Indexing a Small Sequence of Frames
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6. Go back into the enclosure and put the beam stop on!
7. Take the cover carefully off the detector.

8. Go out of the enclosure, close the doors and lock them.

9. Click Collect Set.

updated 03/26/2019

10. dTREK should open and display collected images. You can scroll using the wheel on the mouse to

zoom in and out. Change contrast by going to “edit” “image view properties” and changing black and

white pixels.

i /data/envlP15G_2_18MPD23CoHex5junel7/envlP15G 2_18MPD23CoHe> - O X

Frof fit R Zoom wind WritesPrint AT test dim bright
Floor Up Floor Down reverse color close Fr'ame+
Update pred Full scale Go Show Overfl Imax= 2448
Peak Sear Edit P.5. Dead pixel Save Dead pixel
£ £ d=21.694
Help 1=0 2
[39.0 42,6 ]

HEL
Processing
System

W. Minar

11. If you want to get a quick idea about resolution perform steps 1 to 3 from the next section on the
collected frame. This is to make sure that HKL reads in the direct beam position correctly.
12. If you don’t see spots or only a few consider trying different positions on the crystal. There might still

be something there.

Indexing
1. Go to Data Tab. If you have just collected data the data will be pending. Select the set that you want

to use for indexing.
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HKL-3000R v705c Package Licensed to Marcelo Sousa at University of Colorado @ Boulder Academic license
File Options  Site Configuration Crystal Information Report  Help optimized for IRZACguliens
Project | | Data | Summary | Index | Strategy | Integrate Scale Structure | Macros | Credits | Copyrights]
N Integrate  Data: fdatafannette/2016_08_29/2016_08_23 crystall Collected W
M Scale g idatasannette/2016_08_2%/2016_08_29 crystall/proc neesee
_ Select | Template: 201608 29 crystall_1_D###img  Start 1 End: 333 ExpEnd: 333 Set 1
N Integrate  Data: fdatafannette/2016_08_Z29/2016_08_Z29_crystall Collected
M Scale g idatalannette/2016_08_29/2016_08_29 crystall/proc neesee
- Integrated
Template: 2016_08_Z9 crystall_test 2 O#ddim Start 1 End: B Exp End: B Sett 2
3
Display | Frame MNumber |1 ﬂl
—Directany Tri —Load / Create MNew Set —=et Controls
=2
& data Load Data Sets Remove Set(s)
%agg;etﬁtfue_zg | Show Al Files _I Scale Sets Only Split Set(s) |
B 2016_0B_25_crystall MNew Raw Data Dir
> proc
7 Results > | fdatafannette/2016_08_25/2016_08_23_crystall

Mew Cutput Data Dir
EES | fdata/annette/z016_08_23/2016_08_23_crystall/proc

AMD Access Create Directory Edit Set(s)

rExperiment Geometry —Frame Geometry—————  ~Exposure Time ~Options

Distance 40.00 Oscillation Range 1.5 Time / Frame 10.0 Sec Wavelength 1.54178 A

Uscillation Start -10.00 Mumber of Frames 8 0.167 kin g041.6 ey

Omega -10.00 Frame Width 0.25 Time / Degree 40.0 S

Chi 0.00 Rotation Axis Omega 0.667 in

Phi 0.00 Time { Set 0o:01:z0

2 Theta 0.00

2. GototheIndex Tab and choose the set you want to work with.

3. Click Peak Search. A new window will come up with the peaks marked. The red circles indicate
identified peaks. There should be at least 100. If you can't see the number click Edit P.S. If very few
peaks have been found, you can increase that number by hitting Edit P.S. and then More peaks in

the panel on the right. Confirm with OK.
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L1 fdatafannettefZDlE_D8_2BIZD:I.E_{:?_ZB_l:rystaIIIZDIE_DB_ZB_crystall_l_t - O x

Prof fit R Foom wind WritesPrint AT test dim bright
Floor Up Floor Down reverse colaor close Fr“ame+
Update pred Full scale Go Show Owerfl Imax=35764
Peak Sear Edit P.5. Tead pixel Save Dead pixel
d=1.944
I=16 2
[0.3.,21.6]

HEL
Frocessing
System

W. Afiror

Zoom out
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5. Click Index in the main window.

6. A window will come up with possible Bravais lattices.

Bravais Lattice Table

Autoindexing performead for wnit cell batwean 3.8 to 785 Angstroms

primitive cubic

| centred cubic

F centred cubic

primitive rhombohedral

primitive hexagonal

primitive tetragonal

| centred tetragonal

primitive orthorhombic

C centred orthorhombic

| centred artharhombic

F centred orthorhombic

primitive monoclinic

C centred monoclinic

primitive triclinic

2085% 77.48

64.13

77.48
64.13
33.18% 86.05 109.58
93.90 93.90

33.40% 11530 115.80

115.60 115.80
18.59% 7748 7748
90.25 90.25
143.42 143.42
13.61% 77.48
77.48

77.48
77.48
0.00% 77.48
77.48

77.48
77.48

8.05% 115.80 109.58

112.69 112.69
0.00% 3744
37.44

77.48
77.48

0.00% 109.58 109.58

109.58 109.58
8.05% 37.44 109.58
37.44 109.58
8.05% 37.44 159.43
37.44 159.43
0.00% 37.44
37.44

77.48
77.48

0.00% 109.58 109.58
109.58 109.58
0.00%

3744 7F7.48

37.44
64.13

86.05
93.90

115.80
115.80

115.80
90.25
37.494

37.44
37.44

37.44
37.44

37.44
37.44

77.48
77.48

37.44
37.44

115.80
115.80

159.43
159.43

77.48
77.48

37.44
37.44

77.48

90.00
90.00

90.45
90.00

96.00
90.00

132.00
118.00
890.00

90.00
90.00

90.00
90.00

90.00
90.00

90.00
90.00

90.00
90.00

90.00
90.00

86.84
90.00

90.00
90.00

90.00
90.00

90.00

I you would fike fo change the crisial iallice. seilect desied Sravals faiiice,
prEss Apply button and close wWidow, Sifeenase fis T olaee vy

90.00
90.00

100.91
90.00

37.72
90.00

132.00
118.00
890.00

90.00
90.00

90.00
90.00

108.86
90.00

90.00
90.00

90.00
90.00

108.86
90.00

76.42
90.00

90.00
90.00

90.00
90.00

90.00

90.00
90.00

129.55
90.00

84.00
90.00

90.00
118.00
120.00

90.00
120.00

90.00
90.00

90.00
90.00

90.00
90.00

90.00
90.00

90.00
90.00

76.42
90.00

90.00
90.00

90.00
90.00

90.00

Apply |

Apply & Close |

updated 03/26/2019

7. Choose the lattice that you know is correct. If you don't know, stay with the triclinic space group to

start with.

8. Click refine several times until X/Y/Z rotations converge.

9. Inthe Viewer Window the yellow circles indicate predicted spots. Red circles indicate overlaps and

are bad.
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i /data/annette/2016 08 29/2016 08 29 crystall/2016 08 29 crystall 1 ( _ O X

Prof fit R Zoom wind lrite/Print A<D test dim bright
Floor Up Floor Down reverae color closs Fr*ame+
Remove pred Full scale Go Show Dverf1 Imax=35764
Peak Sear Edit PS5, Dead pixel Save Dead pixel
d=2.254
Help 1=36
i [13.7 ,23.58]

HEL
Processing
System

W. Miror

10. Go back to the Bravais lattice window and select the next good space group. Work your way up to
the one that has the highest symmetry but still small distortions/errors. (color coded, green is go)

by clicking Apply and Close and refining again.

11. In the viewer window alternate between “remove pred.” and “update pred.” to check that the
spots line up.

12. Click Fit All and Refine

13. Make sure Mosaicity and Distance are selected, click Fit All and Refine

14. Click Refine several times until data converge.

15. This should give you a very first idea about your crystal. If you have one you like and you want to get
a better idea about mosaicity or if you want to collect real data on our source you should do one

more Crystal Check but collect a few more frames in sequence.

Collecting and Indexing a Small Sequence of Frames
1. The procedure is similar to before with the following changes:
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2. Inthe Collect Tab, uncheck 2 frames w/step, set # of frames to 6 (or whatever you would like),

Omega Start to 0 (or whatever Omega gave you a promising frame before), Frame Width to 0.25

or 0.5.

3. Click Collect Sequence.

HKL-3000R v705c Package Licensed to Marcelo Sousa at University of Colorado @ Boulder Academic license
Elle Cptions  Site Configuration Crystal Information hepon Help Optimized for IR Acgaullens
Project | | Data | Summary | Index | Strategy | Integrate Scale Structure | Macros | Credits | Copyrights|
—Pending Sets —Refinement Information

1. 2016_08_23_crystall_1_O###.img from 1 to 32
2, 2016_08B_29_crystall_test_2_O###img from 1

Space Group: P1
Fesolution: 50.00 - edge
Positional: Howls Tyl
Partiality: w2:
* Beam: * Bearn:

W Keep Current Values For All Sets -

ol
—Resolution Crystal Rotation X:

# Edge - Half Corner - Corner Crystal Rotation ¥:
Crystal Rotation Z:

Min |S0.00  Max Iedge Detector Rotation X:

Detector Rotation ¥:
Detector Rotation Z:

|4D.D |ZD.D 8.0 (40 |2.D DrawCircIesl g::ﬂ:ﬁ

=
e

I Limit Resolution in Pre-refinement

Crossfire X¥:
X . Distance:
—Refinement Options Mosaicity:
Crystal Detectar Crossfire
W Rotx _I Rot ¥ AR Indexing
W RotY I Ret¥ ay ~Controls
W RotZ i RotZ 1Ry Inclex Peaks Limit [100 2! Sigma Cutoff Index [0 2 Refinement [50 2]
; Al
Qther parameters 30 Window |6 e
W X Beam W Y Beam Fit Al | Peak Search | on Set 2 Frame |1_§
o Cell I Distance Fixc Al Display | Change Display | to Frame |6 g
W tosalcity Fit Basic |
Index | Frame 1
—Integration Box Refine | for |5 j Cycles on Frame |1 ﬂ
Profile Fitting Radius [3.0 21
Brawals Lattice | Check Mosalcity | Find Beam |
X |1E o mm ¥ PRadial
v IT ~ « Elliptical Abort RBefinement | Reference Zone | Crystal Alignment |
Spot Integrate | Integration Setup | Cell Civider |
Radius |D.SD
Background Set Beam Position | Set Blind Region | Set Shadow Region |
Radius |D.ED
Reject Criteria | Update Site | CheckinPDE |

Elongation _1 Limit ID‘?
Simpler Options

4. Goto Index in the Index Tab type in number of frames (e.g. 6) in 3D Window.
5. Click Peak Search

6. To cycle through the frames, middle click the Frame button on the top left of the image window. The

first time you do that, you'll have to hit Peak Search on the top right to identify peaks in the new
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frame, but after that, the software knows what you're trying to do.
7. When you've clicked through all frames, confirm by clicking OK, then click Index in the main
window.

8. Inthe zoom window click Int box.

Zoom out

9. Predictions are indicated by circles. Red means overlap and is bad. Yellow is good. The integration
boundary is defined by the inner ragged circumference. The big square minus the outer
circumference defines the background.

10. In the Integration Box of the Index Tab make Spot and Background Radius the same size and click
Refine to apply.

11. Box size: A good box size should enclose the whole spot. Changing box size between even and odd
numbers will change the form of the box, which might help eliminate overlap. Don't forget to click
Refine to apply.

12. Profile Fitting Radius: The circle you see if you move the mouse into the image window is the
current circle profile fitting radius. It should always have at least 9 spots/predictions inside. If that
should not be the case increase the radius. But in most cases the suggested value is fine.

13. Finally click Fit All again and do a few rounds of Refine. The residuals should come close to zero and
the predictions should be on top of spots.

14. You now have a good first idea about space group and mosaicity.

15. If you want to use this to design a collection strategy click Keep Current Values For All Sets and go to
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the Strategy tab.

updated 03/26/2019

Final notes:

1.
2.

It is always a good idea to try several different positions of the crystal while screening.

Once you have a strategy designed with help of the Strategy Tab it is also a good idea to try a
few frames for every segment of the strategy to make sure that the crystal is not rotated out of
the beam.

Consider to collect a smaller wedge of the Strategy first and analyze the data quality. There is no
point in running a 5 day strategy just to see in the end that the data quality is not sufficient. You

do not have to stop data collection while you do that.

Shutting the XtalLAB MM003 down

Filament

Unlock Door Preheal Setpoint

[ B

Current Limit

Abort Script

SET

Select X-ray Source

Status

sr [ |5 w [030 [2] ma

SET FOWER

Readbacks
SIE Temp azzec
SIC 24¢ 230V
Filament | 05A
Filament ¥ olv

Multi Temp 107.2°¢C

1 control} NumBDevices = 2 De
= 0B,

rent = 0.000586 MA =

nt eamCur
KV = 0.1 SICTemp = 43.3 SIC24V =
i int = 0.5

Filamentvoltage = 0.1 Multiplierfemp = 107.3
Fault = Ready Enclosure = 0} Device2 = { De:

= Open PowerSupplyStatus = Off
= Interlock Door = Locked)

1. If you are completely done with screening crystals and data collection and nobody is signed up
for data collection on the XtaLAB MMO0O03 system in the next 2 days you can shut down the X-
ray generator.

2. Please let Annette Erbse know that you have finished your experiment and that you will shut
down the system.

3. Open the “SpellmanXgControl" and click power “OFF”.

4. The yellow light next to the tube tower should go off and the "High Voltage Status Button"
should go to "OFF".

- X-ray Generator Control: MicroMax303_Cu .
[ eaysof ][ open | I

Page 17 of 18



Annette Erbse updated 03/26/2019

5. The X-ray power reading should go to around 0.1 kV and 0.001 mA.

6. Switch off the cryo-stream and the dry air (instructions posted next to the components and on
the website of the X-ray facility).

7. Switch off the detector and the monitor for the Xtals.

8. Switch off the heat exchanger.
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