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PROTEUM2 Suite

The PROTEUM2 suite has a completely new approach on how a user
interacts with a crystallographic experiment. The Graphical User Interface
guides the user through the complete experiment with minimal user
input and maximal graphical feedback. PROTEUM2 is easy to use for the
novice but has all the features required by expert crystallographers.

Some of the software's included in PROTEUM2 suite are:

SAINT - 3D profile integration

SADABS - data scaling with absorption correction
XPREP - space group determination and data analysis
Pointless/Aimless — data analysis and create MTZ
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Integration
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« Easily handles fine sliced data

« Handles twinned data
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Integration

Steps during integration:

* Determination of an initial background

* Determination of active pixel mask (for marking reflections which are outside the
detector active area, behind the beam stop or the shadow of the low temp device)

* Read-in the orientation matrix

* Determination of initial spot shape profiles, with concurrent refinement of the
starting orientation matrix and initial background

* Integration of each defined run; output intensities are corrected for Lorentz factor,
polarisation, air absorption and absorption due to the variation of the path length
through the detector faceplate

* Elimination of spots whose shapes correlate poorly with model profile shapes,
relative to other spots of similar I/o(I)
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SAINT
Importing runs

Find Runs

* Looks in the entry folder for
the number of runs and
images

* You can select all or just the
runs you want and click "OK”

Import Runs from
Experiment

« Gets scan information
directly from BIS

« Need to be connected to the
instrument to import from
BIS

Find Runs... |

| Import Runs from Experiment |

i Select Runs

Look in: | 5 C:Aframes/guest Aysozyme/

Lysa_D1_0001 sfm
Lyso_D1_0002 sfm
Lyso_01_0003.sfm
Lyso_01_0004 sfm
Lyso_01_0005.sfm
Lyso_01_0006.sfm
Lysa_01_0007 sfm
Lyso_01_0008 sfm
Lyso_D01_0003 sfm
Lysa_D01_0010.sfm
Lyso_01_0011 sfm
Lysa_D1_0012.sfm
™

Lyso_01_0013.sfm
Lyso_01_00714.sfm
Lyso_[01_0015.sfm
Lyso_01_0016.5fm
Lysa_01_0017sfm
Lyso_01_0018.sfm
Lyso_01_0019.sfm
Lysa_01_0020.sfm
Lyso_01_0021.sfm
Lysa_01_0022.sfm
Lysa_01_0023.sfm
Lyso_01_0024.sfm
Lysa_01_0025.sfm

Lys
Lys
Ly
Lys
Lys
Ly
Lys
Lys
Ly
Lys
Ly,
Ly
Lys
3

Run

Lyso_ 07 _HEHE(1 - 120)
Lyso_02_H#HE (1 - 200)
Lyso_03_g#HE(1-172)

Directory: ||

Directories

File type:

| Selectal || Desslectal |




SAINT

Refinement options

Refinement Options

L o

Per-Image Refinement

[#]{ Enable Oriertation Refinement :

Enable Box Size Refinement

Damping Factar: | 1.000

Initial ¥YZ Box Size [7]: |0.633 0633

0.752

Periodic Refinement
Enable Periodic Refinement

Enable Intial Passes

-

Frequency [Images]: |50

@ Tetragonal

7 Crystal System: | Tetragonal

Constrain Metric Symmetry of Unit Cell to:

Global Refinement
Enable Global Refinement

Max. Number of Reflections: (9999  #

Constrain Metric Symmetry of Unit Cell to:
@ Tetragonal

=) Crystal System: | Tetragonal

Refinement Parameters
O Detector
‘. Horizontal Beam Center
Vertical Beam Center
Distance
Pitch
Raoll
Yaw
O Unit Cel

»

m

Refinement Parameters

O Detector

. Horizontal Beam Center
Vertical Beam Center
Distance

Pitch

i Floll

L Yaw

O Unit Cell

& s

Pl Angles

»

m

<—— Initial box size

+ Determined automatically
by the program and
refined during integration.

« If the mosaic spread is
very high (> 1.5°), you
may want to turn off the
refinement and set the
box size based on the
initial profiles.




SAINT BRUKER
Refinement options

Refinement Opticns M

Per-Image Refinement

[¥]: Enable Crisntation Refinemert ; Damping Factor: |1.000

Enable Box Size Refinemert Initial ¥YZ Box Size [7]: |0.633 0633 0.752

Periodic Refinement Global Refinement

Enable Periodic Refinement Enable Global Refinement <&— Cel I refl neme nt

Enable Initial Passes

« Periodic LS refinement during
integration after a set of

= Max. Number of Reflections: (9999 = Images'

« Global LS refinement takes
reflections from the whole data

Frequency [Images]: |50

Constrain Metric Symmetry of Unit Cell to: Constrain Metric Symmetry of Unit Cell to: ) .
o Tu . set and produces the final unit
@ ragonal @ Tetragonal ” £ £

(@) Crystal System: | Tetragonal ™) Crystal System: | Tetragonal cell constants

« Refinement Parameters assigns
the offsets updated during
refinement. To add or subtract
parameters, click the box next

»
»

Refinement Parameters Refinement Parameters
O Detector O Detector

.l Horizortal Beam Certer ; Horizortal Beam Center
M Vertical Beam Center = ; Vertical Beam Center E tO the Offset.
-0 Distance Distance
0 Pitch — Pitch —
Raoll i Floll
Yaw Yaw
O Unit Cel O Unit Cel
& s & s
-l Angles - - Angles -

[ ok || cancad |




SAINT BRUKER

Integration options
r Integration Options Iilﬂ1

—Model Profiles —Background Subtraction
Enable LS Profile Fitting ® Use Recumence Backoground  Scaling Factor:
Elend Profiles from All Detector Regions () Use Best Plane Background
Intensity/Sigma Lower Limit for Model Profile Update: 10 —Image CQueue

Active Image Queue Half-Width [Images]:

—Beam Monitor

Fraction of Model Profile Maximum for Simple Sum Mask:

Intensity/Sigma Upper Limit for LS Model Profile Fit:

£
588 8

Lower Resolution Limit for LS Model Profile Fit [4]: [] Enable Beam Monitor Normaiization

(=]
(=]

4]
ok [ oo

Profile ¥YZ Half-Widths:

[[] Momalize each Run Separately

\
Model profile determination 9

« Use either one profile for the entire detector (Blend) or split
the detector into 9 different regions. 8

- If the detector has enough strong reflections in each region l

then using nine profiles will probably improve things.
- If the data is weaker, blend the profiles into one global model

Regions for unblended profiles
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Integration options
rIntEgration Options )

—Model Profiles —Background Subtraction
Enable LS Profile Fitting ® Use Recumence Backoground  Scaling Factor:
Elend Profiles from All Detector Regions () Use Best Plane Background
Intensity/Sigma Lower Limit for Model Profile Update: 10 —Image CQueue

Fraction of Model Profile Maximum for Simple Sum Mask:

Active Image Queue Half-Width [Images]:

—Beam Monitor

Intensity/Sigma Upper Limit for LS Model Profile Fit:

£
588 8

Lower Resolution Limit for LS Model Profile Fit [4]: [] Enable Beam Monitor Normaiization

(=]
(=]

4]
ok [ oo

Profile ¥YZ Half-Widths:

[[] Momalize each Run Separately

Model profile determination
- Enable LS profile fitting to help model the weak data better.

« Intensity/Sigma Lower Limit is the signal to noise cutoff for reflections used in the model
profile determination.

« Profile XYZ Half-Widths - if using very fine slicing (ex 0.1 - 0.2°), try increasing the profile
widths. The widths in each direction are 2N + 1, for 0.2° try 8, 8, 8.
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Integration options

Integration Options Iilﬁ
—Model Profiles —Background Subtraction
Enable LS Profile Fitting ® Use Recumence Backoground  Scaling Factor:
Elend Profiles from All Detector Regions () Use Best Plane Background
Intensity/Sigma Lower Limit for Maodel Profile Update: 10. —Image Queue

Fraction of Model Profile Maximum for Simple Sum Mask:

Active|lmage Queue Half-Width [Images]:

—Beam Monitor

Intensity/Sigma Upper Limit for LS Model Profile Fit:

£
588 8

Lower Resolution Limit for LS Model Profile Fit [4]: [] Enable Beam Monitor Normaiization

Profile ¥YZ Half-Widths:

(=]
(=]

4]
ok [ oo

[[] Momalize each Run Separately

The background scatter is subtracted to increase the signal noise of the reflection
« Recurrence method - Calculates average local background over several frames

- Best Plans method - Determines local background by pixels around the reflection on the
current frame only (like HKL, denzo)

« Try both to see which gives the better result
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Integration options

Integration Options Iiléj
—Model Profiles —Background Subtraction
Enable LS Profile Fitting ® Use Recumence Background Scaling Factor:
Elend Profiles from All Detector Regions () Use Best Plane Background

Intensity/Sigma Lower Limit for Model Profile Update: 10. —Image Queue

Active Image Queue Half-Width [Images]:

—Beam Monitor

Fraction of Model Profile Maximum for Simple Sum Mask:

Intensity/Sigma Upper Limit for LS Model Profile Fit:

£
588 8

Lower Resolution Limit for LS Model Profile Fit [4]: [] Enable Beam Monitor Normaiization

Profile ¥YZ Half-Widths:

(=]
(=]

4]
ok [ oo

[[] Momalize each Run Separately

The image queue defines the angular range over which a spot is integrated. Spots
that are very wide, like those in the Lorentz region, can be rejected.

- Defines the queue half-width (2N+1). For example, if you are collecting 0.2° rotations and
have set the image queue to 7, the angular range is: 0.2° x 2(15) = 6°.

« Decrease the queue to allow more reflections to be rejected, increase it to integrate more
of the data.
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Image queue

Image queue = set the
number of frames used for
determine the profile —!

n=>/7

Image queue = 2n + 1 = 15
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Integration options

)

-
Integration Opticns

Selecting the More

—Model Profiles

Enable LS Profile Fitting
Blend Profiles from All Detector Regions

Intensity/Sigma Lower Limit for Model Profile Update: 10
Fraction of Model Profile Maximum for Simple Sum Mask:

Intensity,/Sigma Upper Limit for LS Model Profile Fit:

—Background Subtraction

® Use Recumence Background  Scaling Factor:

() Use Best Plane Background

—Image Queue

Active Image Queue Half-Width [Images]:

) Use Pre-Existing Dynamic Masks

Maximum Range:

—Image Timeout

Wait for Images During Data Collection

Verbosity of Listing File:
Snapshot Qutput Frequency [Images]:

[ ok ]| cancel |

Options button shows
more parameters

Active Pixel

Lower Resolution Limit for LS Model Profile Fit [A]: 9999, o Herter ] o ¢ C rea tes a m a S k fo r th e
["] Enable Beam Monitor Nomalization
Profile XYZ Half- Withs: E] E] [J Nomnalize each Run Separately bea m Sto p S h a d ow
e [ —— * Program automatically creates a
® Generate Mask with Fractional Lower Limit of Average Intensity: 0.000 < Mirimum Commen Volume [2]: m a S k if fra Cti 0 n a | | owe r I I m It I S
() Use Pre-Existing Static Mask from File: l Separation Factor: Set tO 0

Can also read in a predefined
mask (Synchrotron detectors)

—Diamond Anvil Cell —Modulated Structure Integration

Aperture Haf-Angle '] Phi Angle [ Maxdimum Satelite Index: |1
—Algorithm —Output / Diagnostic Files

® Use Namow Frame Algorthm () Use Wide Frame Algorithm < —CrererateBrErste-FiorFies AI g 0 rl th m

—— ] Keep Temporay Fies « Narrow frame for rotation
—Monte Caro Simulation 0 -
Append Listing Files | 1 o
Number of Monte Caro Simulations: _E ["] Hide Log Window a n g e <
o

Try Wide frame for images > 1°
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% PROTEUM3 v2016.9-RC - User: demo demo (demo) - Sample: UW_A - Licensed to Matt Benning at Bruker E@r&d S p Ot S h a p e Co rre | a ti O n
2 Sample Instrument Chart Windows Help Integrate Images '?‘_@"

TREE O W + Agreement between the model
e profile and reflections.

] 103 00 =250 « Typically > 0.5, if too !OW (0.2)
. 5 ow S e | w2 m« then the space group is not
- ﬁﬁ’ / £ 5o | ARSI, ey g ] correct.
o F b %44)0000— —15005 ) . R
e |8 Deem] - « Integrating at an incorrect
R 2 o 2. =)L, e resolution limit will also cause
%2 oo0 | : : : | e : : ‘ 50 e the correlation to be low.
Seal o 200 400 600 800 [} 200 400 600 800 :E e
Average Spot intensity
o’ S - Spot intensity and I/clI values

per image

Error [pixels]
=)
5
1

=]
a
I

Average Difference: X,Y,Z

: « Positional errors between
observed and predicted

S g reflections. Values consistently

e over 0.3 suggest problems

Connected: [ Integration in Progress: [

gration Close

Examine Data New orientation 1s in C:\frames\demo\UW_A\Work\UW_2_Om.pip
fSdue) Snicie End global unit cell refinement =——————————————————————xx
Report

10/03/2016 20:15:34

Spot Profiles

« 3-D display of the model
spot profiles base on strong
reflections
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r N = .
%) PROTEUMS3 v2016.9-RCE - User: demo dema (demo) - Sample: UW_A - Licensed to Matt Benning at Bruker (= [E D O u b I e CI I C kl n g O n th e

1 Sample [Instrument Chart Windows Help Integrate Images -‘; R

PE = O R Output filename activates
— . the =1s] buttons.
Nframes'dema\UW_A\work\UW_A_01 raw @ |1 | | Resolution Limit [A]
« The folder button allows you

Screen
Collect.
Reduce Data

Statting Image Fiename:

oy Jo g == to search for and update the
Mz e —— L filename.

Integrate Images

Q_:, ol TE R R BT LT IR « The “Is” button opens the log
Scale B “iﬁg‘;m 1 in sample 1 (compenent 1 3 a) fi | e [}

§0Bs Theory

Unwarmp and Convert B1S
Image: L 3 13434

L 10/03/20:

Coccrponent in sampls, Focompen:

es for component 1.1(1) (component
1 zefinemsnts sveraged: 13

o sample 1, 1 in fils)

303 -2.010811¢

Refinement Options.

Import Runs from Expenment
Examine Data

Solve Stucture
Report

FEEFEEREEREEREEEEEEEFEEFEEEERERE EEE

@ Start Integration
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Output files in the work subdirectory

Integrate Images (SAINT)

Output Files Extension Description

Contains the raw unscaled, unmerged intensities. A separate file is created for each scan which has the
Raw intensity *.raw filename prefix plus the scan number (prefix_#.raw). A merged file is also created containing all the
reflections from each scan (prefix_0m.raw).

Contains the output from integration. A separate file is created for each scan which has the filename
Log *, s prefix plus the scan number (prefix_#._ls). A merged file is also created containing all the reflections
from each scan (prefix_0m._|s).

This file contains unit cell information. When the integration is finished, a file called prefix_0m.p4p is
created which contains the updated cell information. There is also a file written, prefix_0u.p4p which
contains the unconstrained cell constants. This file can he manually created in PROTEUM hy selecting
Matrix *.p4p “export>p4dp” file from the "Sample” menu in the upper right corner. The p4p file also contains the
table for the detector spatial correction. If you're creating a new database entry to work with old data,
be sure to read in a p4p file before continuing after opening the entry by selecting "Import=>pdp” from
the "Sample” menu.

This is an image file which contains the mask for the beamstop shadow. The filename contains the
frame prefix, run number and frame number (0001). For example, prefix_am_01_0001.sfrm. You can
view this file in PROTEUM as you would any image file to verify that SAINT is properly masking out the
shadow.

Active Mask *.sfrm

This file contains all the charts that were displayed in PROTEUM during the integration. The file can be
Charting *.cht re-opened in PROTUEM by clicking on the "Integrate Images” plugin and selecting "Open Chart File”
from the Chart menu in the upper right corner of the GUI.




SADABS B%R
Data scaling S

Steps during scaling:

« Scaling: determination of scaling and absorption parameters that assure the data is
internally consistent

- Error model: the standard deviations of the intensities are modelled so that they are
consistent with the deviation of the individual intensities from the mean
intensity of group of equivalents.

Systematic errors:
« Absorption of the primary beam by the crystal (and support)

Crystal decomposition

Intensity variation of the primary beam (e.g. synchrotron)

Changes in the effective volume irradiated.

Beam inhomogeneity.
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Inputting Raw files

A\ PROTEUM3 v2016.9-0 - User: demo demo (demo) - Sample: Neil1 - Licensed to Matt Benning at Bruker

E=ET

4~ Sample [nstrument Windows Help

APE = ©® N
salp Sewp

Screen

Colet

Reduce D

y)

tegrate mages

Parameter Refinement | Emor Model | ©

Scale | - & X '?:@'

Setup.

Dagromes
(& Open File =)
Lookin: [ 1 C:irames\demo\Nei Twork oo QLM
WAS My Computer

J& matthew berring

{ 20.9MB raw File _1/6/2017 85104 AM

Fiename: (520763 _01raw

] Qpen

Files of type: | Reflection fils('aw “ram “mul ~sam)

7 (Comen

Unchecking “Merged Batches” allows
you to deselect runs

Examine Data
Soive Sructure

e [ =

|Input Files)
¥ S27E3 01w

Select Al Desslect A1

Lave Growp 3

Port Group |3

Addtional Spherical Absomtion Comection

Advanced Setup

Lok

Statt Over Stat Firish

Clicking the browser
button for the base name
opens the selection
window.

+ Select any filename to input
a single raw file

Point Group

* The point group will be set
based on the assignment
during indexing but you can
change it by clicking the arrow

* To keep the Friedel mates
separate uncheck the “Use
only centrosymmetry point
groups” box. All possible point
groups will then be available.
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Advanced setup S

Setup

Advanced Setup ]

Output File Type | Unmerged hkl file || T

Output Base Name [5207e3 |

Output HIKL File Name |S207E3 .k ] Output filenames are suggested based on the

Output HKLF5 File Name | ] — entry name. These can be changed by editing

Diagrostic Plots File Name ~ [S207E3.eps | the box.

Tile of Diagnestic Plots |5207E3 |

Log File Name | 5207E3 abs [T

Fast Scan Resolution Cutoff [4]

i vl docomstin (e 4

Spatial display of (I-<I=)/su greater than Zero-dose correction

[ Apply andle of incidence comection Compare the same reflection collected as a function
hosher s ) of IE!me to model radiation decay

Apply lambda comection MNone -| QIE :Z :ati c

Lambda Comection Factor [0.0015 [ ~]
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Scale factors

5 PROTEUMS3 v20169-0 - User: demo demo (dema) - Sample: Nell - Licensed to Matt Benning at Bruker

= |3 S

4 Sample Instrument Windows Help €22 E]Ez -:)':QE-
APE=E @ R
=T s |t Lot e [ s — Check function
== - - } * Unconstrained cell constants
- p— and instrument error. Mean
g ——— ||, B error should be >0.005.
$ - | — Parameters refinement
0‘ E.’W‘ Data Per Frame (77 | | Nberef Aetnement Cyces 50 .
LRI — ow - + Scale factor restraint
- prevents overfitting data.
@ [ I . . Can loosen a bit, 0.01
N I P AE  ARE M T « Absorption type, medium
- _ works well for most but if
there are heavy atoms
JUUUS NN O U U N U N N and enough data can try
strong absorber
TV r vy
e nl_'_'_‘ 0 '_\ 1 '_‘ 2 Junuggmas ~ 0 o o 2 '_'_'_ﬂ‘m — —
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Scale factor (A

e ot s w sx=s ° Blue line shows the mean
2eES ® 2 - / weight of the
e | observations for all the
== ‘éﬁ» | | reflections. As the
& o [ . . . . observations get farther
’ I e e from the mean, they are
Q‘%’ § = — —- " ——- down weighted. If the
2 pr [ ] | e Mean Weight falls below
@ T . 0.75, the data agreement
| is not good.
g ¥
« Light blue line represents
A the Rfactor with scale
factors only, the dark
. blue line is the Rfactor
3 adjusted for adsorption.
=== —————————& Most of the time they will
== S = — | converge but when there
T — ——=—"" is a significant absorption

affect, the blue line may
exhibit a lower Rfactor.




&/ PROTEUMS3 v2016.8-0 - User: demo demo (dema) - Sample: NedL - Licensed to Matt Benning ot Bruker =| & i
4 Sample Instument Windows Help Scal -|E X -}'"E-
TITEER:
) H
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£ El
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images
0
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[
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£ [
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2
]
T ¥
&=
]
B - 04
a
E
3
4
x 02
Bame e T T
= 1 1
S"“;M Batch Batch Sat Over Eror odel | | Repeat Parametr efemert | | Frin

Determination of an
error model for errors
that cause equivalent
reflections to disagree.

It deletes a small
number of reflections
that are completely
incompatible with their
equivalents, for
example reflections
blocked by the beam
stop etc.

Then determines an
error model for the
remaining reflections
by fitting x2 to unity to
put o(I) onto an
absolute scale.
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Diagnostics

i PROTEUM3 v20169-0 - User: demo demo (demo) - Sample: Neill - Licensed to Matt Benning at Bruker

< Sample Instrument Windows Help

PE=E O N

Set Up | [ Setp | Absomton Corecion | Parsmeter Refinement | ErorModel | Frzice | Diagnostics |
Soreen
[ Colex || | [ Perameter Deived From Diecton C (-ital (~Reflections Ater Outler Ref
Reduce Data Mean Eror Total Total B
Maimum Ermor Unidue Percent Rejected [1]
Wavelength 4] Uniaue
¥ Numerial Abssrption C:
z Aoproximate 3 b € Percent Rejected [%] 010
Unt Cell Absorpion Coeficiert fm-1]
Integrate |
cete mages (Emor Model g
(Data
Suggested
Maximum 28 [] il | Finel . —
refnemert - oo
- 0 Masmum Resciion [A] S0851 0.0467
Domain
~HKL Transmission
‘ Reflections
% Comected Reflections
- Unicue
R Replaced Reflections
Minimum Transrission
Average Redundancy 3
'u Maxinum Transmission 1000000
Q F—
Unwarp and Convert
Images (HKLF 5 Transmission
Corected Refictions | |
Minimum Transmission | |
Masdmum Transmission )
Rato of Min/Max Transmission )
Statistios | Reflection Graphs | Refinement Graph | Eor Model Graphs | Scale Variations | _intensty Statistics | Chi-Squared | _Spatial Distibution | _Diederichs Graph |
=
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Plots L

) - Samph ot
4+ Sample Instument Windows Help Scale | - || X | mhinsn
IRwE=® %
e are evaren | G ot —
.
] Overall scale and R(int) variations for S207E3
Fasies Dos
& | -
[
5
§z
[
" €
4
ey o0 I e o T o e Ani et e et
‘ 2
]
= || Fe
2
@ .
[re———
e
50
7
60
£
Eso
z
3
£
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5
20
1
RuniFrame —>
T Saes | PebecionGapa | Aeinenen Cagh | B Vo Grgha_| Sek Vrsons | Tty St | GvSaamed | Sotal o | Dedechs Gagh
S S
e
=5

- Upper graph: scale factors versus frames and
runs. Big variation are due to different
illuminated volume.

- Bottom graph: R,,. versus frames and run.
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Plots

Spatial distribution of (I-<I>)/su for S207E3

Chi—squared distributions for test

Chi-squared = Mean of | N-Sum[l—<I>]? / (N—1)-Surm[su3(1)] | (N equivalents)

S E

2
E

3
-y
-+
U 2

e
L4 \..__—
&6 47 36 3.0 2.6 2.3 2.1 L.9 L&
Resolution d[A]

5 -

<} =
T
= 34
B
i
O 2

L ,_._,.’/\\

T T T T T T T T T
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Intensity quantiles

450 -

Sean 1. detector 2-theta 5.00", [I-<I>| >3.00su (red+, blue-), errors (black)

T T T T T T T T
100 150 200 250 300 350 400 450
X >

y2 versus resolution and intensity. It
should be closer to 1.

Outliers relative to detector area for
each different 26 angle. Show bad
pixels, shadows, ice rings...




SADABS BRUKER
Output (L

Output files in the work subdirectory

Output Files Extension | Description

Scaled Intensities | *.hkl File contains the scaled, unmerged intensities in
SHELX HKLF4 format

Log *.abs Log file from SADABS




BRUKER
XPREP

« Space group determination and data statistics are carried out with the software
XPREP.

« Steps during space group determination:
« Determine metric symmetry and lattice group
« Determine Laue symmetry (R;,)
« Find systematic absences

« XPREP can also be used to calculate statistics, calculate anomalous signal, merged
data, prepare files for ShelxD...




XPREP

Space Groups and Statistics

£ PROTEUM3 v2016.9-0 - User: demo demo (demo) - Sample: Neil1 - Licensed to Matt Benning at Bruker

< Sample Instrument Windows Help

BpE= & N

Determine Space Group -Eign

5o 1)
% { Setun \/" Toitios Bxcaptions \/ Space Group Detomination "/ Siatitcs \/ Cal Wfomation \/ Diagnostics \
creen

Collct [ et
Reduce Dala
Exmine Dz

hiifie [S207E3_mhid

)[®]

plp fle: [S207E3_Imptp

)[»]

% ~Output Fil

output bkl file: [5207E3,0m hidl

o fie: [S207E3_mprp

Compare Ui Cell

autput scafle: [S207E3_Imsca

\3)7.,\ - Unt Cdl -

a ¢ apha beta gam
ol (131911 | [131am | [s0.83 IE} | [0 | [120 ]
Syrthesize Frecession
Images oellesds (0.006 ] [0:000 ] (o002 10 1l ][ ]
Find a Reflection
B
] Mustbe chiral

Radigtion Type: Cu

Solve Structure
Report

Most of the
information comes
from the
Database

Can output a
scalepack in
addition to SHELX
HKL



XPREP
Space Groups and Statistics

% PROTEUM3 v20169-0 - User: demo dema (demo) - Sample: Neil1 - Licensed to Matt Benning at Bruker

=; Sample Instrument Windows Help

ECA TR

X9

sNar

Set Uy —
%PJ (s oo B

" Space Group Determination %/ Statistics \/ Cel Information \/” Diagnestics \

Screen
Collect ) P A c | F Obv Rev Al .
RedceDms | | Nita) 0 a4 42351 4237 4233 6361 0 56420 84801 N - number of reflections
EamneDas | | Nib¥igns) 0 713 2714 7218 27168 a5t 0 18 417 3N - reflections greater than 3 sigma
Wean ntensiy 00 25 23 07 28 N2 00 05 R .
+ Wean ni/sgma 00 94 54 95 94 94 00 94 94 Mean Intensity
% Mean Int/sigma
Detemine Space L
Group.
X 09
Analyze Data
08
i 07
Compare Urit Cells
w
a
=
Los
% |z
Syrinesice Precesson
05
1
ﬁ‘ 04
Find a Reflection
03
02
T T T T T T T
P A c I F Obv
Lattice
Sdect Latioe Typs (O@bv) || Use Latice Troe: [
Solve Structure:
—

Find the correct
metric symmetry
(correct lattice type)
by checking
systematic absences



XPREP BRUKER
Space Groups and Statistics

4 PROTEUMS3 v20169-0 - User: demo demo (demo) - Sample: Neill - Licensed to Matt Benning at Bruker = .g ° FI n d tra n S | a tl O n a I

=, Sample Instrument Windows Help Determine Space Group -}@n t b I k
- ’ symmetr OOKINn
ITEEE: 14 v oY g

S at the potential
:] ["Seip \/ Latiice Exceptions \/ Space Group Determination "\ Statistics \/ Cell Ifomation \/ Diagnostics \
creen

% Bz;::”"“e [+ |B Jc |aphe [eea |Gamma |Volme [Rim) | syStematiC absences

= 5 Bravais Latices
Excrrine et (® RHOMBOHEDRAL Odattice 131911 131911 50835 90.00 $0.00 120.00 76604675 0046
- C)RHOMBOHEDRAL Patice 78021 78.021 78021 115.42 11542 11542 25534884 0046

. «  Will only have Screw

@/L? axis for protein

crystals

X Systemalic absence exceptions Systemalic absences not required for tridinic systems

mm:: - 51765 7|62;ﬂ DIGJ 7|c— ]w|1 933\
sl o o 5wl e + Six measured reflections possible for a six-fold screw axis
o | m w0 ma * Most are strong, > 30 and mean I and I/cI are similar

o -+ No translational symmetry

Compare Urit Cels

)
n

%
Syrthesize Precesson 0 0

Images Non-centrosymmetric: 0736 Mean [E°E-1I 0.805 Centrosymmetric: 0968

Idenical incices and Fiedl oppostes combined before calcuiating Risym)

SpaceGrop | No. | Tope |Aves [CSD [Rigm) [Niea) [syet. s, [CFOM |

) = Space Groups
OR3  #MBoemio 1 22 0046 35735 00/94 41
- ®R3 #146 chirdl 1 8 0046 357339 00/94 270

Finda Relecton
[] Choose = diferert space group: P1 [+ [ Repect ]
l Nt )
Salve Structre




XPREP BRUKER
Space Groups and Statistics

%y PROTEUM3 v2016.9-0 - User: demo demo (demo) - Sample: Neill - Licensed to Matt Benning at Bruker = g
=, Sample Instrument Windows Help Deterniine Space Group

ARPE=E © W

BT p— . .
2 [ Setup \ Litios Evcaciors \/Space Group Deteminalion \/ Satsics \/ Cell fomation \/ Diagrostics \

Sereen
| Coea | Corrtdataset [Dofesel 1 G2801 deaporis  SATES ik B
Reduce Data [] Merge Datain Output Fies [Me«ge ALL equivalerts (ncluding Friedel oppostes) "]
Exrrine Data Change Resolution Liits (4)
- Low [ty | Hioh [0.8¢ ] [Set New Lins | |Set Lnts and Redo Siatstcs |
Resalution #Data #Theory “4Complete Redundancy Mean | Mean l/s Rt Rsigna
" I 1 |2084-797 334 361 925 427 1399 58.68 00161 00160
Deleguis P 2 |797-540 782 78 99 456 625 a9 00134 00182
3 [540-428 1119 1119 1000 459 972 88 00138 00178
4 1429376 1102 1103 399 456 905 28 0.0285 00134
5 |376-341 113 1133 397 450 830 345 00386 00226
% 6 |341-317 1100 1101 99 459 i 22 00336 00281
7 113 113 100 459 25 245 00507 00351
foclye Dtz 3 1128 1128 100 451 218 1879 00614 00835
3 1057 1057 100 455 161 1562 00727 00532
1182 1182 100 441 18 1255 0113 0.06%
1133 1133 1000 430 106 nz 0.1060 00778
w 989 989 1000 381 93 942 01136 00930
1146 1146 1000 356 75 766 01364 01187
Compars UritCell 14[237-230 128 128 1000 340 71 639 0.1420 01307
15230-225 990 994 956 3.06 63 576 0.2000 01638
16|225-220 1084 1089 995 292 60 508 02343 01869
17|220-215 1208 1208 1000 3.06 52 472 01916 02024
7 18215-2.11 1033 1033 1000 293 43 387 02357 02482
V 19[211-207 11 112 996 279 36 313 03232 03151
20207203 1197 1204 94 269 31 263 04075 0374
SV"‘”W‘;;;;‘;CE“"" 21203200 578 1088 399 214 31 261 0257 03346
2| — J— J— J— J— J— J— J— J—
23210200 023 15 9.1 251 320 27 03570 03684
2 |n81200 228 22359 9.3 179 %89 18 00461 00425
A
find a Reflection
Charts /% Graphs T/\ Graphs 7
Overal Weigrted Rirt) oot Overal Weighted Risigma): o Anamelous Completenss 7: foo
Lowest Resolution (A): 20.84
Solve Stuucture

Report




XPREP BRUKER
Output

Output files in the work subdirectory

Output Files Extension Description
Lo ¥ pr The file is actively updated as you navigate through XPREP or "Space Groups and Statistics”
g PP (PROTEUM’s GUI interface for XPREP).
The intensity file output from SADABS (*.hkl) can be converted to other file formats using XPREP. Using
Different file the "W" option from the "Read, modify or merge DATASETS” ([D]) menu, you can output the intensities
formats in Scalepack, CNS or X-PLOR formats. You can also output a Scalepack HKL file from "Space Groups

and Statistics” by checking the “output .sca file” box.




BRUKER
Pointless, Aimless

If you have CCP4 installed, add the following 3 lines to the end of the
bn-config.py file

« ccp4 = "C:/CCP4-7/7.0"
 ccp4_range = [22.0,1.85]
* ccp4_autoprocess = True




Pointless, Aimless

* Open the “"Examine Data”
menu

* Select the “Pointless,
Aimless” icon

% PROTEUM3 v2017.3-0 - User: (guest) - Sample: Todd - Licensed to Matt Benning at Bruker

Sample Instrument Windows Help

TeEE O W




BRUKER
Pointless, Aimless

° If there |S no MTZ flle |n the i PROTEUM3 v2018.1-RCA - User: demo demmo (dem) - Sample: ysozyme - Licensed to Mt Benning a Bruker = 5ﬂ |
% Sample Instrument Windows Help Run Pointless, Aimless ' - | &| X L s ay

work folder, PROTEUM will APES O N

automatically run Pointless TR — @l
and Aimless based on default e
values and display the — _ [otem ] (o
aimless output. & 5;?"”"‘ ——

 Default resolution 25 - 1.85 A % oo e

* The pointless and aimless e
fields are editable so you can
add keywords, change the o B =
defaults and click “create MTZ comtn ol e e
file” at the bottom left to o — B
rerun the programs. The new ﬂ B
Aimless log will appear when E/;T - 1 GEoe e
both programs are finished. L

« If the space group is not ¥
assigned (default), PROTEUM = : e o i
lets pointless perform a space -
group search. o

* The plugin will search for the =

HKL filename_0m.hkl in the s | — = I““"“‘““
work directory but you can i

also search for a HKL file

using the browser button.




BRUKER
Pointless, Aimless

¢ If you want to assign a space TS LK b e Sy, e oy s =2
. «, Sample Instrument Windows Help Run Pointess, Amess | ) X | sissn
group, select the desired group ITIE N :
in the box below the input HKL o :
filename. This will fix the space = -\'
group to the that group e e ] chbnre
assigned. = :fim’” - S
* A merged MTZ file is written . gt
out by Aimless, if you want to X;» -
write out a unmerged MTZ file
as well, check the “Export
Unmerged MTZ” w
« Output files are written to the -
work folder. @H
* Entry prefix_AP.log is the ﬂéﬁ’
output logfile from Aimless
* HKL filename_merged.mtz L
is the merged MTZ file =
output by Aimless
(
* HKL filename_umerged.mtz ’1
is the corresponding e L
unmerged MTZ o Gz
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