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Why Automation ?

* Automation can increase efficiency, and reduce human error



Why Automation ?
Can speed up the process and can help reduce errors
Makes difficult cases more feasible for experts

Routine structure solution cases are accessible to a wider group of structural
biologists

Software can try more possibilities than we are typically willing to bother with

Multiple trials or use of different parameters can be used to estimate
uncertainties

If a task is modular and automated, you can run it many times...

- ... checking different space groups, datasets to use
- ... checking if your model is biasing the map
- ... checking if you always get the same model

What is required:
- Software carrying out individual steps
- Seamless connection between steps
- A way to decide what is good
— Strategies for structure determination and decision-making
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PHENIX and Neutron crystallography
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The PHENIX project

PHENIX is a new package for automated structure solution that
incorporates handling of both: X-ray and neutron data

PHENIX is not a pipe-line made of existing programs, but a highly
integrated software

Library based development (Python, C++) and new algorithms
Designed to be used by both novices and experienced users

Long-term development and support



PHENIX: principal tools

Complete set of tools for crystallographic structure determination: from
experimental data to PDB deposited structure

phenix.autosol

phenix.xtriage

N

Labelit

phenix.autobuild

molprobity

phenix.automr —
phenix.refine

-

phenix.ligandfit

A I\

phenix.elbow ligand screen




PHENIX: principal tools

» Data quality and pathology analysis (phenix.xtriage)

Completeness, anomalous signal, outliers, tINCS, twinning, missed symmetries.

» Substructure determination (phenix.hyss)
Automated, Patterson/Direct methods dual space recycling.

» Experimental phasing (PHASER, SOLVE)
ML SAD phasing in Phaser, ML SIR/MIR/MAD phasing in SOLVE.
ML SAD + MR phasing in Phaser

» Molecular Replacement phasing (PHASER)

ML molecular replacement

» Statistical density modification (RESOLVE)

Solvent flattening, histogram matching, automated NCS analysis.

» Automated model building (RESOLVE, Textal, phenix.refine)

Pattern matching methods, loop fitting, NCS, protein and nucleic acids.

» Structure refinement (phenix.refine)
Rigid body, coordinates, simulated annealing, iso/aniso-ADP, TLS, neutron data (joint
refinement), twinned refinement, constrained occupancy refinement.

» Ligand coordinate and restraint generation (phenix.elbow & phenix.reel)
Semi-empirical method for coordinate generation, CCP4 monomer library file generation.

» Model Validation (Molprobity, local electron density analysis, POLYGON)

A set of tools for complete, local and global, structure validation.



PHENIX: principal tools

= PHENIX programs can be run using:

- GUI: easy for beginners, guided process - less chance of errors
- Command line: convenient for scripting of multiple and large scale tasks

» Command line tools are still easy to run:

= Autobuild (from starting phases to complete and refined model):

phenix.autobuild data=scale.mtz model=mr.pdb seq file=correct.seq

= Ligandfit (automatically find and build ligands into density):
phenix.ligandfit data=nsf.mtz model=noligand.pdb ligand=atp.pdb

= AutoMR (molecular replacement with Phaser + Autobuild = refined model):

phenix.refine nsf-d2.mtz nsf.pdb

= phenix.refine (highly automated structure refinement, X-ray, Neutron):

phenix.refine nsf-d2.mtz nsf.pdb

= phenix.xtriage (complete data analisys):

phenix.xtriage porin fp.mtz



GUI examples

Click or drag-and-drop files onto a program to launch it. To switch to a project, click the “Choose this project" button.

Projects Reflection tools

| Last modified |#ofjobs  |R-free " || Model tools

Jul 12 2010 12:14PM 0 None = ;
Jul 12 2010 12:17PM 0 None Experimental phasing

Molecular replacement

Building and refinement

Maps

Ligands

Validation

Utilities

Output directory : /Users/afonine/Desktop/zz/zz1 ] ( Browse... )

PHENIX version 1.6.2-432 Project: industry_MTP




GUI examples

PHENIX home

Click or drag-and-drop files onto a program to launch it. To switch to a project, click the “Choose this project” button.

Projects

Reflection tools

D | Last modified | # of jobs

l R-free

[

rnase Jul 12 2010 12:14PM 0
< industry_MTP Jul 12 2010 12:17PM 0

None
None

Experimental phasing

Molecular replacement

Building and refinement

AutoBuild

Automated model-building and refinement

phenix.refine
Automated X-ray and neutron refinement

Find Helices and Strands
Fast chain tracing

Fit Loops

Fast placement of missing loops in electron density

Maps

Ligands

Validation

Utilities

Output directory : /Users/afonine/Desktop/zz/zz1

| ( Browse... )

PHENIX version 1.6.2-432

Project: industry_MTP




Reflection file editor

';Q o | phenixcrefiection_file_editor < Combine and manipulate reflection
) A P ik files in any format, output as MTZ.
PHENIX Preferences Help Run  Save

Merge and edit reflection files Capable of extending old R-free sets,

e o ey ot e, G o 04 ey s A O 3 and generating new sets as thin shells

r I | ru u b Il T. .

g":zignlgha:g“gc:‘?fg;i’:g tg»;::ri(‘%n :eextthteo?:;xﬁlz‘ed ttons). You can view a more detalled description of these arrays by (for reﬁnement in presence Of NCS).

. Fsers /ot ataestiog iards oeta-Dipfbea_bip e <cpémez ' For use with fully processed data only -

<, fUsers/nat/data/testing/wizards/beta-blip/PHASER data.mtz  ccpé_mtz X-ray data reﬂeCtionS Wi” be merged and h k’l

]

+ = Use symmetry from selected file indiCCS a’tered GS reqUired.

All input arrays: Output arrays:

File name Array label Data type File name Array label Data type

beta_blip.miz  Fobs,Sigma Amplitude Q00 Outpus arrays

beta_blip.mtz  Fobs_ISO,Sigma_ISO Amplitude

PHASER _data.... FSIGF Amplitude Output Miller array (1)

File name : /Users/nat/dota/testing/wizards/Deta-blip/beta blip.mtz
_-__) . Array mame : Fobs,Sigma
drag data arrays to output list oh rsaion e
Copy all arrays + | - | Editarrays... — Output diffraction data as [ auto 3]

maximum value

V! Extend existing R-free array(s) to full resolution range | R-free flags generation. . . advanced OUtPUt sé;etlnngs

0!

E Automatically resolve output label conflicts (0 label conflicts) . Remove negative intensities
- - - -  Massage intensities
High resolution : (3.90 A) Low resolution : (14.94 A)
__ Output non-anomalous data
Unit cell : 75.110 75.110 133.310 90.00 990.00 120.00 Output column label Fobs
: . i Output column label Sigea

Spacegroup: P3221 @ ( Change symmetry. . . )

Output file : /Users/nat/data/testing/wizards/beta-blip/reflections.m { Browse.. ) A User leve: | Basic #) (caxcel ) GO
)

Project: beta-blip

(All functionality is also available on the command line as iotbx.reflection_file_editor, but we recommend using the GUI for
this unless you are scripting an automation pipeline.)

LAWRENCE BERKELEY NATIONAL LABORA T O R Y |



Automated Molecular Replacement - AutoMR

AutoMR
/\ @ ( ' : ; A !
B P -~ £ ) y <
A ? QK ¢ £ # ®F
PHENIX Preferences Help Run Abort Save Xtriage Sculptor Ensembler Coot PyMOL
Configure X
Input files
Reflections file:  /Users/pdadoms/Work/Scratch/phenix/p3-sad/p3.sco Browse. ..
Search models Asymmetric unit contents
Ensemble 1 4 b x
A list of either percent identities OR RMSDs for each coordinate file is required.
EnsemblelD: 22 Copies to search for: 1 =
Identity(s) : RMSD(s) : 8.25
Coordinates : poadams/Work/Scratch/phenix/p3-sod/AutoSol_run_1_soveroll_best.pdd Browse... D +
Add ensembleJ
Configuration
High resolution : '0-9 Data labels : i_obs sigma = v Run AutoBuild after MR
Spacegroup: |4 = Unit cell : 113.949 113.949 32.474 90.020 92.020 92.222 All parameters. ..
Output
~ -
— » Output directory : /Users/pdadams/Work/Scratch/phenix/p9-sad Browse...
reermn

. All output files will be placed in directories named AutoMR_*

CEXITEX @ de Project: p9-sad_pdadams



Automated structure solution

» The steps of substructure location, experimental phasing, density
modification, and initial model building can be linked together and run
automatically

= One of the biggest challenges is automatically deciding which results are
best at each step and should be carried forward in the process
— Choice between different substructure solutions
— Choice of substructure hand
- Has completing the substructure made the map better or worse?
— Choice of phase improvement parameters



Automated structure solution: AutoSol Procedure

Anomalous and/or isomorphous data

}

Correct for anisotropy if necessary

}

Scale data

}

Locate substructure with phenix.hyss

|

Score substructure hands (analysis of maps)

}

Phasing (Phaser or SOLVE) <«

Complete
substructure

Statistical density modification (RESOLVE)

}

Initial model building (RESOLVE + phenix.refine)



Automated Model Building/Rebuilding

Fp, Phases, HL coefficients

Density modification

(with NCS, density histograms, solvent flattening,
fragment ID, local pattern ID)

E Build and score models

Refine with phenix.refine

Density modification including model information

Evaluate final model

Acta Cryst. 2007, D63:597-610. Tom Terwilliger, Pavel Afonine, Ralf Grosse-Kunstleve

~
A
f:"\"l ‘m| Acta Cryst. 2008, D64:61-69. ?
Acta Cryst. 2008, D64:55-524. P hen X




Automated Model Building/Rebuilding
» Proteins and nucleic acids
= Low to high resolution (3.5A or better)

= Location of secondary structure elements followed by extension, loop
building and side chain docking

5.
X SEA
WY XL
o v, & ST N o

Group Il intron at 3.5 A. Data courtesy
of J. Doudna

Gold Lysozyme at 1.5 A



Rapid Secondary Structure Fitting

e phenix.find_helices_strands <map-file> <seq-file>
e Rapid location of helices and strands - followed by sequence fitting

e Fast - seconds to minutes depending on resolution and cell dimensions

e  Works at low resolution (tested at 4A or better)

Ca?* ATPase SAD map at 3.1 A. Data courtesy of P. Nissen GroEL SIR averaged map at 2.7 A

~

\ Tom Terwilliger, Los Alamos National Laboratory

Phenix




Results - Rebuilding and Validation

®no phenix.refine o

| N Coot /\ ’ .
| File Edit Calculate Draw Measures Validate HID About X ¥ AN " ? k'H g 23 0

PHENIX Preferences Projects Help Save Graphics ReadySet NCS  REEL

| Reset View k] Display Manager
!

Configuration Run Refine_0

Results  Validation

Validation results for /Users/pdadams/Work/Scratch/phenix-test/refine/bad/Refine_0/refine_001.pdb ,;

The validation performed by PHENIX is currently a subset of the full
.(. Molprobity analysis available on the web server. We recommend that
‘ \) academic groups use the server version to obtain more detailed
PROBITY information on structure quality, as well as files necessary to show

validation results in Coot. You can start this process by clicking the
Molprobity button on the left.

Ramachandran outliers:

Chain Residue Residue type | Score Phi Psi "
A LEU 45 General 0.92 68.0 106.1 .
A SER 49 General 0.02 -79.0 -110.8
A SER 76 General 0.02 -70.5 -97.4
|y A LYS 78 General 0.04 61.4 56.4
- A GLY 79 Glycine 0.94 -46.3 3.8
A ASN 81 General .02 62.4 122.9
A LYS 203 General 0.00 42.7 -77.8
A GLU 204 General 0.00 134.3 152.6
A LEU 207 Prepro 0.20 76.2 118.6
A PHE 210 General 0.20 43.6 166.6
A LEU 292 General .00 4.2 174.2
A ARG 293 General 0.24 72.9 137.8
A TYR 424 General 0.00 -68.5 -122.0
A SER 425 General 0.02 171.3 47.3
A THR 426 General 0.92 48.0 96.9 M
|Good morning Paul. Welcome to Coot Rotamer outliers:
Chain Residue Score Chil Chi2 Chi3 Chi4
A ILE 6 9.39 163.3 97.6 - B

THR 8 ©0.00 154.8

A . .
- > «€
\ . Refinement complete Project: None
rrerrrr ‘"[




Parallel validation of multiple structures

® |dentifies points of difference between structures of
the same protein, with optional map superpositioning

o  Python File Utilities Window Help —— - it =X T gl ie
aenNno Parallel structure comparison ¢ OO0 \ Coot
{ % file Ede Cakulate Draw Measures Yehdate HID About Extensions PHENIX |
— RAC
% Reset View [ Display Manager & | Hydrogens on| Connected to PHENIX -
- \ap
Rotamers Ramachandran Missing atoms  Secondary structure ©
19 21 23 24 25 27 28 29 5 O
LEV LYS LYsS cw ASP LEU LYS LYS cw T
b2,
3hipdbA I 20 m s e R
3dnd pov: IR OUTMERNN wo m-20 U e e mm-40 %
113r.pdbE SR tttp == m20 mt R mm-40 >
3fjqpdbt tmtm? e m-10 m-20 mt mtut et mm-40 2 |
1sykpdbeA 7 me pam 10 170 USRI et ©10 2
1syk.pdb® n? mett tptm tpl0 t70 mpet mtet mt~10
sdne.pdbA RN e tpt mt-10 m-20 mtmm ittt mm-40 £
o »
Q
&
<
-~
-,
v
+
Coot controls
4  Load models and maps | Fetch modified structures X
The chains being compared, and any assocated maps, have been superposed on the first chain in the
bt If you want 1o modify any of the models after modifying themn in Coot, you must click the button
labeled Yetch modified structures’ 10 reassemble the original POS Ale with modifications in the proper Q
orlentation
Models:
. (=]
7y mOn-empey ¢ 3fhi.pdbchain A Wi
™ 3dnd.pdb chain A
113r.pdb chan E |
3M)q.pdb chain E ccossfully read coordnates fle Usersinat/datajdebugrStructureComparison_68/3 y:
W 1syk.pdb.chan A format, accownting for ongin shiffy
™ 1syk.pdbichain B -
o Structure comparison
3dne.pdd:chain A ’ eneiy dilferences Detween multiple strctures of the same proleis, using
mudtiple criteria
@ v
“« .
Check or uncheck a file name /chan 10 to show or hide the model and any assoclated map in Coot L

I L AWRENCE BERKELEY NATIONAL LABORA T O R Y |



Supports modes
MR_AUTO, MR_FRF
MR_BRF MR_FTF,
MR_BTF MR_PAK,

Phaser mode : | Refinement and phasing
— Input files
/y Datafile: /Users/nat/data/testing/beta-blip/beta_blip.mtz | CBrowse... ) [Q]
H —————
Any reflection file
. Unit cell : 75.110 75.110 133.310 90.00 90.00 120.00
format permitted |
Space group : P3221 @ Data labels : | Fobs,Sigma -3

One_click re-use of ey Use partial solution from previous job: | None _3] 9

partial solutions
from past runs

Can use a low-
resolution map as
a search model

Phaser GUI

phenix.phaser &

7 & # K

~ Xtriage Scultpor Ensembler AutoMR

®no

e A Pl

PHENIX Preferences Help  Run  Save

—

@ /dle

Most keywords

r?] Output. .. | | Other settings / found here

Configure phaser_10

High resolution : 6.0 High resolution for refinement : 6.0

Ensembles Composition Search procedure
Ensemble 2 X

A list of either percent identities OR RMSDs for each coordinate file is required.

Ensemble 1

Model ID: blip

PDB files: Click on the 'variance type' or 'variance' fields to change the value.

File name
{ /Users/nat/data/testing/beta-blip/blip.pdb

Variance type Variance

A
!
!
i
}
!
!
!
!
i
i
!
!
!
!
i
!
!
!
i
:
!
!
!
%identity 100.0 i
!
:

Drag-and-drop
supported

+

Add PDB ensemble | Add map ensemble

Project: beta-blip

Nearly all of the features present in the CCP4i Phaser GUI should be available here, including the complete keywords. The known exceptions are a few
of the less-used modes such as normal mode analysis; these may be added to a future version.

I L AWRENCE BERKELEY NATIONAL LABORA T O R Y |



Phaser GUI

Reflection binning

Minimum number of bins :

J—

Maximum number of bins : 50
Width of bins (number of reflections) : 58
Coefficients for binning function : e1e

Box scale for ensemble Ficalc) : 4.9

Patterson decomposition

Fix the radius for decomposition of the Patterson :
Minimum L value for the decomposition of the Patterson :

Maximum L value for the decomposition of the Patterson :

Anisotropy correction

Protocol : | default B

SigmaN refinement macrocycle (1)
__ Refine anisotropy

| i
ann

Configure  phaser_10

Run status Craphs  Results

Status

Kesiored job

Current best solution: & Z-score 17 Z-icere Packing clashes Log-Mhebhood pun
4.4

1.6 ° 100.0
3.9 2.4 ° e
Display log file
Warnings
180 warniags]
Summary

S

beta-blip_phaver, 1. pdd
beta-blip_phaser, 1 etz

All “keywords” not shown on the main
page are collected in a single dialog
window, the content of which depends
on the mode currently selected.

100

Built-in graphs.

**% Phaser Module: AUTOMATED MOLECLLAR REPLACEMENT

2.2.4 %%

Spacelrouwp of Solution: P X221

SINGLE solution
Solution written to POR file

Solution written to MTZ file
Eatomtnn -

bete-blig_phaser. 1 pcb
bete-blig_phaser. 1 sz
BT 48 TER AN € MaN A LS N

@ e

. BET 3 A TER A 4
Preject Beta-Sio

|
ann phenix phaser (= ano phenix phaser =
> 3 ool " o 4 3 o gl e
- Configure  phaser_10 x Configure  phaser_10 x
Run statws | Graphs Results Run states  Craphs  Reswlts
- Tramslation Function Results P312 1 g Summary
Display graph | TF Number vi I-50a0e B Phaser has found | MR salutionis).
LR
. TP Number vs 2-5¢ore Seacegroup: P32 21
Output files
sel
\ e pars Porma Tate tyoe
| L beta-bap_phuser. 1.mtz wph_mez Sehation #1 phases asd mapn
el L L beta-bp_phiser.1.pdd ros Sehstion #1 model
LY 4 beta-bap_phaser.log text Phaser console output
4“6 « Deta-Dap_phiser_data sz «Wpa_ ez Fnd nou data
1
| 1]
e Lo N ’. ! '
w L AN .
. ~N UV [T
¢ WAATR 1 an SRR @ OpeninCoot |} 4 OpeninPyMOL | | (@) Display model and maps
.. 4 )| | \ | | ! e
o ‘es -1
\
. | /
28 I
.
‘ 00 3 » pLy o S » n @
Number

Bararlnm P atinm Manibes B33 38
.

Praject Beta-S4o

Praject Beta-S4o

I L AWRENCE BERKELEY NATIONAL LABOR AT O R Y |



Ligands handling

» Creation of ligand coordinates and restraints is typically a time consuming
process

» phenix.elbow uses a semi-empirical method to generate atomic coordinates
from a chemical topology, then calculates restraint values

» phenix.reel provides a graphical interface to manipulate restraints

LiC
Eo D

7 com atom_ -
1 g] C NO2
2 UG co3
3 M ue 004
a M e NOS
s M uc 06
6 M uc co7 05
7 M 008
8 M €09
2 M uc c11 10
10 M uc c12 1
11 M N13
12 M uc N10
13 M uc C14
14 M uc NO2
15 M uc N13
16 M LC HO11 1
17 M e HO12 1
18 M uc HO13
19 M uc HO61
20 M ¢ HO62
21 M HO63
2 M 1 H111 1 single 1102950  0.020000
IR 112 1
24 M L 1113



Challenges for Automation

Structure completion

— Automated identification, fitting and refinement of ligands, metals, ions

— ldentification, fitting and refinement of discrete disorder (multiple
conformations)

— Representing other forms of disorder
— Building poorly-defined regions
Building complexes of protein and nucleic acid

|dentification of the best combination of datasets or fractions of datasets to
use

Handling different kinds of twinning and integrating it into the whole structure
solution process

Representations of uncertainty

Automatic analysis of radiation damage

Automated understanding of chemistry

Optimal structure solution in the presence of twinning
... and many more
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NEW Development release of PHENIX version 1.4 now available

‘ h en x thon-based Hierarchical ENvironment for Integrated Xtallograph

PHENIX is a new software suite for the automated determination of macromolecular structures Introduction to

using X-ray crystallography and other methods. PHENIX
Citing PHENIX: Using PHENIX
PHENIX: building new software for automated crystallographic structure determination P.D. Platforms

Adams, R.W. Grosse-Kunstleve, L.-W. Hung, T.R. Ioerger, A.J. McCoy, N.W. Moriarty, R.J.

Licensing
Read, J.C. Sacchettini, N.K. Sauter and T.C. Terwilliger. Acta Cryst. D58, 1948-1954 (2002) D' I' d
ownloa
Download the latest development release (1.4-3) [First request download Recent Changes
password] Publications
Help: FAQ Mailing List Subscription List Archives Report a Bug Email for Help Presentations
Using PHENIX (release 1.4-3): Full Documentation PDF Computational
Computational
- Assessing data quality with phenix.xtriage Crystallography
- Automated structure solution with AutoSol Toolbox
- Automated molecular replacement with AutoMR Contact Us
- Automated model building and rebuilding with AutoBuild I
- Automated ligand fitting with LigandFit The PHENIX
- Structure refinement with phenix.refine Team
- Generation of ligand coordinates and restraints with elbow Acknowledgments
- The PHENIX Graphical User Interface
Documentation for 1.3-final
Intranet
The PHENIX system also includes SOLVE/RESOLVE, Phaser, Textal, the CCI Applications
(phenix.xtriage, phenix.refine, elbow and many more), components from Molprobity, and the
Computational Crystallography Toolbox in a Python framework.
Funding for PHENIX: Protein Structure Initiative (NIH General Medical Sciences)
The PHENIX Industrial Consortium Information
For-profit groups can obtain access to PHENIX through a Consortium agreement. This provides a Members
license to use PHENIX and research funds to develop new features in PHENIX tailored to the Download
needs of commercial users. Contact Us

Groups developing PHENIX:

Jane & Dave e Tom Icerger & Jim
Y - rwillig S
Paul Adams Randy Read Richardson Tom Terwilliger Sacchettini

~

o £
e fgmonmaror G5 laemos AL

T N

Privacy and Security Notice About this website
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PHENIX resources online

® help@phenix-online.org

: user support

® bugs@phenix-online.org: bug reports

® phenixbb@phenix-online.org: message board

(subscribers only)

nn il

@ | |1+ ] bets ) e phents -cnine. o3

¢ &

(1) T Gongle Bashmark  LBL  Phasis @ Pythes does  waPythen  seipheilh  CCM POR  Prialini  PubMod  Joumms v

Welp: 1AQ

80081 0 xaiiabie

ot foe Ketepcaced Xradapraotx

1, Measd, L-W. Hung, G
Rihardson, T, C. Terwiliger 2

1. Kaprad, R. W, Grosse-
g P. M, Zwart, Acta Cryst

nstieve, A

Using PHENIX (refease 1.6.1):
Assessing data quality with Shenlx xtrsoe
Automated structure solution with AutaSel
Automated molecular replacement with AuLoME,
Automated medel buiiding and reduidng mith AutoBuld
+ Automated hgand feting waeh LigandFit

Structure refinement with
Generation
- The P

The PHENIX system also
comgonents from MolprobRty, and the C

Funding for PHENIX: Proten St

The PHENIX system a5 can be used for neutron oryst.
Langan (Los Alamos National Laboratory) and Paul As
Cration for nevtron structure refinement in Phencc: Adams PO,
crystalographic analysis: more accurate and complete structires &

henierefine
1aNd COONEINItEs and restraints with ¢ibaw
X Geaphical User Interface

rciuges SOL

ESOLVE, Phaser, the

e nitiatree (NIM General Medcal Soences)

0graphy. NIM fusd:
s. See the Macromolecular by

The PHENIX Industrial Consortiem

For-profit

DUPS CaN ODLIN B00ESS 10 PHENIX theough 3 Consortium agreement

develop new features in PHENIX tadored 1o the needs of commencal users.

Groups developing PHENIX:

Bl Adams Baody Read Ane & Dave Richardson

- W
seaeaed) W UNIVERSITY OF UD
] CAMBRIDGE

D66, 212-221

official release (1.6.1) [First roquest downioad password)

tational Crystaliography Toolbax in 3 Python framewsrk

Mustyalomov M, Aforine PV

Search phenadd archives G St
P. 0. Adams, P. V. Aforine, G, Bunk 8. Chen, 1. W Using PHENIX
), McCoy, N. W. Moriarty, R. Oeffner, R, 1 C Plat
2010), Liensieg
Canniced
Becent Cranges
Pubication
Full Decumentation POF B
Presectatons
Qocumentation for 1S .
CruTontamn fir 1.3 Contact Us
CI Appiications (phentxxtrisge, phanix.refine, elbow and many mare), The PHENIX
Team
Acknowiedgments
"9 SUPPONtS the development of th Ugh 3 grant to Paul ictracet
oo Coostalicgraatiy. C more detais.
Langan P Generahzed X-ray and nevtron
9, Dt
This provides 3 license 1o use PHENLX and research funds to Members
Connioad
Contact Us

,';:" Tormiiger Tom Joorger & Am Sacchetlind

1
« Los Alamos

B
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Obtaining PHENIX

® Free to academic users; simple online registration
required (please use your academic email address!)

® Regular official releases (typically 2-8 months)

ann P gy it

. . @[> 1Lt [ 1z | www oeni-cmiens org ) Sowniass, wghey_duih 3
. lg ty ul s (1) BE Gonghe Soshmant LBL Phomins Prohesdocn wafytuee sulpenih COM POR  Pyseiwini  Pubbed  joamsh s
Phen’x Oxtton buacs! Mcracchcal EBNoccoment foc Astesraied Xiakoorasty
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PHENIX Distribution

® Regular releases

® Supported on:
® Linux (RedHat, Fedora
® Mac OSX

® Regular development

releases:
® Nightly builds

e http://www.phenix-online.org/

eno Phenox

® Extensive documentation

~

A
receeer|

BERKELEY LAB

(01 Apple Yahoo! CoogleMapn YouTube Wikipedia News (1731)v Popularv

NEW Deveippment reigace of D

PHENIX is a new software suite for the automated determination of macromolecular structures Introduction to

using X-ray crystallography and other methods. PHENIX

Citing PHENIX: Using PHENIX

PHENIX: building new software for automated crystallographic structure determination P.D. Platforms
™

Adams, R.W. Grosse-Kunstieve, L.-W. Hung, T.R. loerger, AJ. McCoy, N.W. Moriarty, R.).
Read, J.C. Sacchettini, N.K. Sauter and T.C. Terwiliger. Acta Cryst. D58, 1948-1954 (2002)

Lownload
D load the latest devel rel (1.4-3) [First request download Recent Changes
password] Publications

Help: FAQ Mailing List Subscription List Archives Report 2 Bug  Email for Help
Using PHENIX (release 1.4-3):

. Presentations
Full Documentation PDF Computationa

- Assessing data quality with phenix.xtriage Crystallography
- Automated structure solution with AutoSol Toolbox

- Automated molecular replacement with AtoMR

- - - Contact Us
- Automated model bullding and rebuliding with AutoBuild

- Automated ligand fitting with LigandFit The PHENIX
- Structure refinement with phenix refine Team
- Generation of ligand coordinates and restraints with gibow Acknowledgments
- The PHENIX Graph r Interface

Rocumentation for 1.3-final

Intranet

The PHENIX system also includes SOLVE/RESOLVE, Phaser, Textal, the CCI Applications
(phenix.xtriage, phenix.refine, elbow and many more), components from Molprobity, and the
Computational Crystallography Toolbox in 2 Python framework
Funding for PHENIX: Protein Structure Initistive (NIM General Medical Sdences)
The PHENIX Industrial Consortium Information
For-profit groups can obtain access to PHENIX through a Consortium agreement. This provides a Members
license to use PHENIX and research funds to develop new features in PHENIX tailored to the Download

needs of commercial users Contact Us

Groups developing PHENIX:

) Jone & Dave e Taresstll Tom loerger & Xm
Paul Adams Randy R: Richarg I Terwilliger < ot
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Reporting bugs, problems, asking questions

» Something didn’t work as expected?... program crashed?... missing
feature?...

Not Good: silently give up and run away looking for alternative software.

Good: report us a problem, ask a question, request a feature (explain why
it's good to have), ask for help.

= Reporting a bug:
Not good: “Hi! PHENIX crashed, | don’'t know what to do.”

Good: “Hi! PHENIX crashed. Here are:
1) PHENIX version;
2) Command and parameters | used;
3) Input and output files (at least logs).”

Subscribe to PHENIX bulletin board: www.phenix-online.org



PHENIX use (July 12, 2010)

Number of structures in PDB with “REMARK 3 PROGRAM PHENIX”

104
435
357
96 I

2005 2006 2007 2008 2009 2010

User tested !



