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What will you learn!?

Automatically build a protein
model from your electron density

Use several model-viewing
options

Build helices and skeletons for a quick
quality assessment of the initial map




What do you need!?

Example data:

Applications/arp_warp_7.4/examples

® 00 (] examples

Ligands Secstruct Secondary
structure
— building

Solvent Tracing ARPWARP_TUT.pdf .
« Tutorial pdf

Classic file

building

| Macintosh HD » Applications » [ | arp_warp_7.4 » [ | examples




What do you need!?

o0
., £
5%
® :
MTZ file (e.g, PSP.mtz) I §
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® Sequence file (e.g, PSP.fasta or PSP.pir) ' o
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>Protein_name >Protein_type;protein_|Dcode : '8
PROTEINSEQUENCE Description of the protein o
PROTEINSEQUENCE L0
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'
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® Number of residues on the asymmetric unit (e.g., 475) 8
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Number of molecules on the asymmetric unit (e.g., |) ;
®

(the number of NCS related molecules)



>Protein A
GPGSGPGRGFGKRRHPKKLTPLAYKQFIPNVAEKTLGASG
RYEGKITRNSERFKELTPNYNPDITIFKDEENTGADRLMTQ
RCKDKLNALATISVMNOQWPGVKLRVTEGWDEDGHHSEESLH
YEGRAVDITTSDRDRSKYGMLARLAVEAGFDWVYYESKAH
IHCSVKAE

>Protein B
GSTPITGPHIAYTEAVSDTQIMLKWTYIPSSNNNTPIQGF
YIYYRPTDSDNDSDYKRDVVEGSKQWHMIGHLOQPETSYDI
KMOCFNEGGESEFSNVMICETK

Joana Pereira

One thing to have into account...

The sequence file when you have a hetero-multimer:

>Sequence

GPGSGPGRGFGKRRHPKKLTPLAYKQFIPNVAEKTLGASG
RYEGKITRNSERFKELTPNYNPDIIFKDEENTGADRLMTOQ
RCKDKLNALAISVMNOWPGVKLRVTEGWDEDGHHSEESLH
YEGRAVDITTSDRDRSKYGMLARLAVEAGFDWVYYESKAH
IHCSVKAE GSTPITGPHIAYTEAVSDTQI
MLKWTYIPSSNNNTPIQ IYYRPTDSDNDSDYKRDVVE
GSKOQWHMIGHLOPETSYDIKMOCFNEGGESEFSNVMICET
K

At least 10 alanines between both sequences!




How to start it!

3 ways:

8 00 [\ ArpNavigator
ArpNavigator Files Actions Display Options Help
-

ArpNavigator
Use the Files menu to open files.

Use the Actions menu to build a protein model, fit a ligand,
build helices and strands, model solvent or start CCP4.

Right click and drag to move objects.
Right click on a loaded file to change its parameters.

Right click on the background for quick actions.

Keyboard shortcuts (with'left mouse button):
r - Rotate .s.- Scale d - Depthy, f - Front b - Back

Please cite: Langer GG, Hazle@ine'S, Wiegels T, Carolan'€, Lamzin VS. (2
Vistial automated macromolecular model building. Acta Ciystallogr D Biol
K

ArpNavigator

[X| CCP4 Program Suite 6.4.0 CCP4Interface 2.2.1 running on GRENADA Project: OIST
| cnange Project | Help
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0086 Terminal — ttypl

Program List

—4‘TProject Database Job List

Acom

Aimless

AMoRe

AMPLE (beta)

Anisoan!

ArealMol

ARP Navigator

ARP/WARP Classic

ARP/wARP DNA/RNA

ARP/wWARP Ligands

ARP/wWARP Loops

ARP/WARP Quick Fold

ARP/WARP Solvent

AstexViewer

Balbes

Baverage

Bp3

Buccaneer - autobuild/refine

Buccaneer - fast build only

Cad

CCP4 Molecular Graphics
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Directories&ProjectDir

View Any File

View Files from Job =

X

Search/Sort Database..
Graphical View of Project
Delete/Archive Files..

Kill Job

ReRun Job..

Edit Job Data =

Preferences

System Administration = |

Last login: Tue May 6 28:36:52 on ttypl
Welcome to Darwin!
[thed]j:~] pjotr® ||

2 new updates avaikble
Manage Updates Exit

CCP4 Suite

Terminal

Check the user
guide!







Where to go...

N\ ArpNavigator
Actions Displa

Click: ArpNavigator

Use the Files menu to open files. »

-
Use the Actions menu to build a protein model, fit a ligand,
build helices and strands, model solvent or start CCP4.

Right click and drag to move objects.
Right click on a loaded file to change its parameters.
Right click on the background for quick actions.

Keyboard shortcuts (with'left mouse button):

r - Rotate .s.- Scale d - DeptrA f - Front b - Back
»

Please cife: Langer GG, Hazlefline'S, Wiegels T, Carolapl€, Lamzin VS. (2013)
Visu.al automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641

-
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N\ ArpNavigator
pNavigator Files Actions | Display Options Help
Fit a Ligand

Build Helices and Strands C’.iﬂhﬁ! ‘; ’

Model Solvent

Classic Model Building Arp Navi g ator \

Start CCP4

Use the Files menu to open files.

-
Use the Actions menu to build a protein model, fit a ligand, N

build helices and strands, model solvent or start CCPA4.

Right click and drag to move objects.
Right click on a loaded file to change its parameters.
Right click on the background for quick actions.

Keyboard shortcuts (with'left mouse button):
r - Rotate .s.- Scale d - Depth. f - Front b - Back
»

Please cife: Langer GG, Hazlefline'S, Wiegels T, Carolafli€, Lamzin VS. (2013)
\ﬁsu.al automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641

.. [
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Actions

ArpNavigator

Help

\ Classic ARP/wARP Model Building

Run ARPAvARP for| _t automated model building starting from experimental phases

MTZ in

Sequence in

Browse

Browse

Fbest,Phi+Fom

-1 none -1 none

FP + SIGFP

-1 none -1 none

Thereare |0

residues in the AU, which belong to 1 molecule(s).

Do cycles of auto-building.

Limit the resolution |

Search for helices and strands before each building cycle  _{

Use conditional restraints for free atoms during refinement &

Let refmac try to detwin the data |

Use a free set of reflections o

Keep all settings of this interface 7 Show results in real time &

Run now

Cancel

ArpNavigator Tutorials




ARP/wARP: Classic Model Building (arp_tracing)

. ArpNavigator
ArpNavigator Files Actions Displa Options Hel

Testcase:

PSP / PDBID 1lml (Leishmanolysin)

Residues:

1X 475 AA

Resolution:

Files to use:

psp.mtz, psp.pir

MTS labels to use:

FP, SIGFP, PHIDM, FOMDM

Joana Pereira ArpNavigator Tutorials




ArpNavigator

igator Files Actions Help

\ Classic ARP/wARP Model Building

Run ARP/xARP for automated model building starting from experimental phases

MTZ in Browse

Sequence in Browse

Fbest,Phi+Fom | .1 none _1 none

FP + SIGFP _1 none _1 none

Thereare | O residues in the AU, which belong to 1 molecule(s).
Do cycles of auto-building.

Limit the resolution |

Search for helices and strands before each building cycle  _{

Use conditional restraints for free atoms during refinement &

Let refmac try to detwin the data |

Use a free set of reflections o

Keep all settings of this interface 7 Show results in real time &

Run now Cancel

Joana Pereira ArpNavigator Tutorials




igator Files
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Actions

Sequence in

ArpNavigator

Help

\ Classic ARP/wARP Model Building

automated model building starting from experimental phases

ro\wse

$ / automated model building starting from an existing model

=

Browse

Fbest,Phi+Fom

-1 none -1 none

FP + SIGFP

-1 none -1 none

Thereare |0

residues in the AU, which belong to 1 molecule(s).

Do cycles of auto-building.

Limit the resolution |

Search for helices and strands before each building cycle  _{

Use conditional restraints for free atoms during refinement &

Let refmac try to detwin the data |

Use a free set of reflections o

Keep all settings of this interface 7 Show results in real time &

Run now

Cancel

1. No Molecular
Replacement

ArpNavigator Tutorials
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Joana Pereira

Actions

Run ARP/AvARP for

MTZ in

Sequence in

Help

ArpNavigator

\ Classic ARP/wARP Model Building

automated model building starting from experimental phases
automated model building starting from an existing model

I orowse

Browse

Fbest,Phi+Fom

-1 none

-1 none

FP + SIGFP

-1 none

-1 none

There are

residues in the AU, which belong to

Do cycles of auto-building.

Limit the resolution |

Search for helices and strands before each building cycle  _{

Use conditional restraints for free atoms during refinement &

Let refmac try to detwin the data |

Use a free set of reflections

=

molecule(s).

Keep all settings of this interface 7 Show results in real time &

Run now

Cancel

ArpNavigator Tutorials




ArpNavigator

igator Files Actions Help

\ Classic ARP/wARP Model Building

Run ARPAvARP for| _t automated model building starting from experimental phases

MTZ in Browse °
)

Sequence in Browse

Fbest,Phi+Fom | .1 none _1 none

FP + SIGFP _1 none _1 none

There are residues in the AU, which belong to molecule(s).
Do cycles of auto-building.

Limit the resolution |

Search for helices and strands before each building cycle  _{

Use conditional restraints for free atoms during refinement &

Let refmac try to detwin the data |

Use a free set of reflections o

Keep all settings of this interface 7 Show results in real time &

Run now Cancel

Joana Pereira ArpNavigator Tutorials




ArpNavigator
igator Files Actions Display Options Help

Classic ARP/wARP Model Building

Run ARPAvARP for| _t automated model building starting from experimental phases

e O O X| load MTZ file

-1 Current path | /Applicationsfarp_warp_7.4/fexamples/Tracing/PSP

Go to parent dir Filter files & | *miz *MTZ

Show details _[ | =t sort by name

psp.mtz

Remember current path 77

Current file selection ‘ psp.mtz

K
Ok 0

Joana Pereira ArpNavigator Tutorials




igator Files
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Actions

Run ARP/AvARP for

MTZ in

Sequence in

Help

ArpNavigator

\ Classic ARP/wARP Model Building

1 automated model building starting from experimental phases

{Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.mtz

Browse

Browse I

Fbest,Phi+Fom

I FP

1 PHIDM

-1 FOMDM

FP + SIGFP

I FP

-1 SIGFP

Thereare |0

residues in the AU, which belong to 1

Do ' cycles of auto-building.

Limit the resolution |

Search for helices and strands before each building cycle

Use conditional restraints for free atoms during refinement &

Let refmac try to detwin the data |

Use a free set of reflections

Keep all settings of this interface 7

Run now

=

molecule(s).

Show results in real time &

Cancel

ArpNavigator Tutorials

Filled
automatically (if
defaults are
available in mtz).

If not, click on
the button and
search the list.




ArpNavigator

igator Files Actions Help

\ Classic ARP/wARP Model Building

Run ARPAvARP for| _t automated model building starting from experimental phases

MTZ in {Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.mtz Browse

Sequence in Browse -
JRESS—

Fbest,Phi+Fom | 1 FP 1 PHIDM 1 FOMDN

FP+SIGFP | i FP _i SIGFP

Thereare | O residues in the AU, which belong to 1 molecule(s).
Do cycles of auto-building.

Limit the resolution |

Search for helices and strands before each building cycle  _{

Use conditional restraints for free atoms during refinement &

Let refmac try to detwin the data |

Use a free set of reflections o

Keep all settings of this interface 7 Show results in real time &

Run now Cancel

Joana Pereira ArpNavigator Tutorials




1.1. Input Files: Sequence

ArpNavigator

tions Help

Actions Displa O

ArpNavigator Files

Classic ARP/wARP Model Building

Run ARPAvARP for| _t automated model building starting from experimental phases

e OO0 x| load sequence file
1 Current path | /Applications/arp_warp_7.4fexamples/Tracing/PSP .
Required format
‘.}Go to parent dir Filter files 77 I *.pir *.seq *fasta (.pir):
FP + Show details _[ | = sort by name @ “The first line starts
Ther psp.fa_sta with ¢’
Ril PREE - The second line
should be blank
Limi -1letter code
seal - In the case of
heteromers,
Wt separate different
Letr sequences with
Remember current path [ around 10 alanines
Use Current file selection I psp.pir
(013 [ Cancel 4
Kee <
un now ance

Joana Pereira ArpNavigator Tutorials




ArpNavigator
igator Files Actions Help

\ Classic ARP/wARP Model Building

Run ARPAvARP for| _t automated model building starting from experimental phases

MTZ in {Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.mtz Browse

Sequence in {Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.pir ‘ Browse

Fbest,Phi+Fom | 1 FP 1 PHIDM 1 FOMDN

FP+SIGFP | i FP _i SIGFP

)ﬂé 4?5| residues in the AU, which belong to 1 molecule(s).

Total of 475 residues Do |5 cycles of auto-building.
on the asymetric
unit

Limit the resolution |

Search for helices and strands before each building cycle  _{
Use conditional restraints for free atoms during refinement &
Let refmac try to detwin the data |

Use a free set of reflections o

Keep all settings of this interface 7 Show results in real time &

Run now Cancel

Joana Pereira ArpNavigator Tutorials




ArpNavigator

igator Files Actions Help

\ Classic ARP/wARP Model Building

Run ARPAvARP for| _t automated model building starting from experimental phases

MTZ in {Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.mtz Browse

Sequence in {Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.pir Browse

Fbest,Phi+Fom | 1 FP 1 PHIDM 1 FOMDN

FP+SIGFP | i FP _i SIGFP

There are | 475 residues in the AU, which belong to 1| molecule(s).

Do cycles of auto-building. & 1 molecule on the

Limit the resolution _{ asymetric unit

Search for helices and strands before each building cycle  _{
Use conditional restraints for free atoms during refinement &
Let refmac try to detwin the data |

Use a free set of reflections o

Keep all settings of this interface 7 Show results in real time &

Run now Cancel

Joana Pereira ArpNavigator Tutorials




igator Files Actions

Define the number
of cycles of building

Joana Pereira

Run ARP/AvARP for

MTZ in

Help

ArpNavigator

\ Classic ARP/wARP Model Building

1 automated model building starting from experimental phases

{Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.mtz

Sequence in {Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.pir

Browse

Browse

Fbest,Phi+Fom

I FP

1 PHIDM

1 FOMDRM

FP + SIGFP

I FP

-1 SIGFP

residues in the AU, which belong to 1

cycles of auto-building.

Limit the resolution |

Search for helices and strands before each building cycle  _{

Use conditional restraints for free atoms during refinement &

Let refmac try to detwin the data |

Use a free set of reflections

=

molecule(s).

Keep all settings of this interface 7 Show results in real time &

Run now

Cancel

ArpNavigator Tutorials




ArpNavigator

igator Files Actions Help

\ Classic ARP/wARP Model Building

Run ARPAvARP for| _t automated model building starting from experimental phases

MTZ in {Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.mtz Browse

Sequence in {Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.pir Browse

Fbest,Phi+Fom | 1 FP 1 PHIDM 1 FOMDN

FP+SIGFP | i FP _i SIGFP

There are | 475 residues in the AU, which belong to 1 molecule(s).
Do cycles of auto-building.

Limit the resolution

Search for helices and strands before each building cycle  _{

Use conditional restraints for free atoms during refinement &

Let refmac try to detwin the data |

Use a free set of reflections o

Keep all settings of this interface 7 Show results in real time &

Run now Cancel

Joana Pereira ArpNavigator Tutorials
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ArpNavigator Files

-

~

Actions

ArpNavigator
Display Options Help

—

e O \ Classic ARP/wARP Model Building

Run ARPAvARP for| _t automated model building starting from experimental phases

MTZ in ‘ {Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.mtz Browse

Sequence in _ {Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.pir Browse

Fbest,Phi+Fom | 1 FP _i PHIDM _i FOMDM . L
FRTSIGRE | & PP 2 SIGFF Limit resolution if
There are | 475 residues in the AU, which belongto | 1 molecule(s). | YOu want to

Do | 5 cycles of auto-building.

Limit the resolution & Use reflections between | 19.84  and Z.DDD|

Search for helices and strands before each building cycle  _{
Use conditional restraints for free atoms during refinement &

Let refmac try to detwin the data |

Resolution: 2.0 A

Use a free set of reflections o
Keep all settings of this interface 7 Show results in real time &
Run now Cancel

ArpNavigator Tutorials




ArpNavigator
igator Files Actions Help

\ Classic ARP/wARP Model Building

Run ARPAvARP for| _t automated model building starting from experimental phases

MTZ in {Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.mtz V. Browse

Sequence in {Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.pir V. Browse

Fbest,Phi+Fom | 1 FP 1 PHIDM 1 FOMDRM

FP+SIGFP | i FP _i SIGFP

There are | 475 , residues in the AU, which belong to 1 '. molecule(s).

Default for resolution _,
Of 2.7 A or worse Do cycles of auto-building.

Limit the resolution & Use reflections between | 13.84 and | 2000 A

Search for helices and strands before each building cycle .
Allows restraints to be

Use conditional restraints for free atoms during refinement rp used to keep free
atoms in reasonable

Let refmac try to detwin the data |
places

Use a free set of reflections o
Dlaad

Attempt to correct for
data collected from a
twinned crystal Run now Cancel

Keep all settings of this interface 7 Show results in real time &

Joana Pereira ArpNavigator Tutorials




ArpNavigator

igator Files Actions Help

\ Classic ARP/wARP Model Building

Run ARPAvARP for| _t automated model building starting from experimental phases

MTZ in {Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.mtz Browse

Sequence in {Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.pir Browse

Fbest,Phi+Fom | 1 FP 1 PHIDM 1 FOMDN

FP+SIGFP | i FP _i SIGFP

There are | 475 residues in the AU, which belong to 1 molecule(s).
Do cycles of auto-building.

Limit the resolution & Use reflections between | 19.84 and | 2000 A

Search for helices and strands before each building cycle  _{ CL. )
Lchke on

Use conditional restraints for free atoms during refinement & ng\& jOM

Let refmac try to detwin the data | NQV\& or
Use a free set of reflections o LQO\VQ i& as

defoult!

Keep all settings of this interface 7 Show results in real time &

Run now Cancel

Joana Pereira ArpNavigator Tutorials




ArpNavigator

igator Files Actions Help

\ Classic ARP/wARP Model Building

Run ARPAvARP for| _t automated model building starting from experimental phases

MTZ in {Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.mtz Browse

Sequence in {Applicationsfarp_warp_7.4fexamples/Tracing/PSP/psp.pir Browse

Fbest,Phi+Fom | 1 FP 1 PHIDM 1 FOMDN

FP+SIGFP | i FP _i SIGFP

There are | 475 residues in the AU, which belong to 1 molecule(s).
Do cycles of auto-building.

Limit the resolution & Use reflections between | 19.84  and | 2000 A
Search for helices and strands before each building cycle  _{

Use conditional restraints for free atoms during refinement &

Let refmac try to detwin the data |

Use a free set of reflections o

Keep all settings of this interface 7 Show results in real time &

Run now _I Cancel

Joana Pereira ArpNavigator Tutorials
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ArpNavigator
Displa Options Help

\ Classic ARP/wARP Model Building

auto_tracing has created the parameter file ... View file

Input sequence file is: psp.pir_If

Building free atoms model in initial map for 3800 target number of atoms

ARP/wARP will be iterated with REFMACS

25 refinement / model update cycles will be run in total.

Atoms will be removed below 1.0 sigma in ZmFoDFc map and added above 3.2 sigma in
mFoDFc map.

Refmac Refinement Parameters
1 REFMAC cycle(s) with 1.0 1.0 fractional shifts damping in each cycle.
Conditional restraints will be used
Weight for restraints is set to AUTO
FreeR will not be used
Solvent mask correction will be used
Anisotropic scaling, No bulk solvent correction

hodel Building Parameters
hain chain tracing will take place every 5 refinement / model update cycles.
Side chain docking will be performed from autobuilding cycle humber 0
Loops will be built when appropriate and at the last cycle

Resolution range: 19.842 2.000
Wilson plot Bfac: 17.64

Kill Job

ArpNavigator Tutorials

Aubtomakbed

model
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et start
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Navigator Files Actions

Automabed
model building
skarted!

- Model
evolution

- Model
completeness
- Fragmemnks
- Residues

dociked inko
sequence

- Locvp building
- R-factor

- Saquemce
coverage

arp_Spdb

Joana Pereira

ArpNavigator
Displa Options Help

\ Classic ARP/wARP Model Building

auto_tracing has created the parameter file ... View file

Building Cycle 0  Atomic shape factors 1.99 1.74
Round 1: 350 peptides, 45 chains. Longest chain 34 peptides. Score 0.591
Round 2: 382 peptides, 34 chains. Longest chain 36 peptides. Score 0.726
Round 3: 382 peptides, 27 chains. Longest chain 50 peptides. Score 0.769
Round 4: 403 peptides, 22 chains. Longest chain 56 peptides. Score 0.819
Round 5: 416 peptides, 22 chains. Longest chain 48 peptides. Score 0.831
Taking the results from Round 5

Chains 22, Residues 394, Estimated correctness of the model 97.7 %
Z chains (74 residues) have been docked in sequence

42571 reflections ( 99.67 % complete ) and 4857 restraints for refining 3894 atoms.
3000 conditional restraints added.
Observations/parameters ratio is 2.73

Cycle 1. After refmac, R = 0.3466 (Rfree = 0.000) for 3894 atoms.

Found 133 (133 requested) and removed BE (E6 requested) atoms.
Cycle 2. After refmac, R = 0.2938 (Rfree = 0.000) for 3959 atoms.

Found 135 (135 requested) and removed 67 (67 requested) atoms.
Cycle 3: After refmac, R = 0.2625 (Rfree = 0.000) for 4021 atoms.

Found 137 (137 requested) and removed 53 (68 requested) atoms.
Cycle 4. After refmac, R = 0.2410 (Rfree = 0.000) for 4096 atoms.

Found 111 (140 requested) and removed 52 (70 requested) atoms.

Kill Joh Close

ArpNavigator Tutorials




e X\ ArpNavigator
Navigator Files

Bl 180 (0.554 e/A3)

arp_16_2mfoDfc_backup ext 2SS N trace_out_2 pdb 2l

Joana Pereira ArpNavigator Tutorials E M B L 0




1.5. Run The Job - Live Model Building

|X| ArpNavigator
gator Files Actions Displa Options Hel

Joana Pereira ArpNavigator Tutorials




Navigator Files Actions Disp

Run ARP/AwARP for
MTZ in

Sequence in

ArpNavigator
Options Help

\ Classic ARP/wARP Model Building

automated model building starting from experimental phases

automated model building starting from an existing model

Fbest,Phi+Fom | -1 none 1 none

FP + SIGFP 1 none 1 none

Thereare |0

residues in the AU, which belong to 1 molecule(s).

Do cycles of auto-building.

Limit the resolution

=

Search for helices and strands before each building cycle

Use conditional restraints for free atoms during refinement 7

Let refmac try to detwin the data o

Use a free set of re

flections o

Keep all settings of this interface 7 Show results in real time 7

Run now

Cancel

Joana Pereira
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ArpNavigator
Navigator Files Actions Disp Options Help

\ Classic ARP/wARP Model Building

Run ARP/AvARP for| 1 automated model building starting from an existing model

MTZ in Browse |§
Asin1.1
- Sequence in Browse |&
Asin1.1 ‘
[ orwae 1

hodel in Browse

Search for
FP + SIGFP 1 none 1 none the model

There are residues in the AU, which belong to . molecule(s).

Asin1.2 :
Do cycles of auto-building.
Limit the resolution _]R/. As in 1.3

Search for helices and strands before each building cycle

Use conditional restraints for free atoms during refinement 7

Let refmac try to detwin the data o

Use a free set of reflections Ju

Keep all settings of this interface 7 Show results in real time 7

Run now ﬁ | Asin 1.5 Cancel

Joana Pereira ArpNavigator Tutorials




For any questions...

The Developers

Contact us ahjf:ime!

Victor Lamzin Philipp Heuser
loan Vancea Joana Pereira

Daria Beshnova

Or just visit our website!

http://www.embl-hamburg.de/ARP/

A4

User guide
Frequently asked questions
Tutorials

Joana Pereira ArpNavigator Tutorials
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Where to go...

e OO X ArpNavigator

ArpNavigator Files Actions Rispla
S
h___ &
ArpNavigator

= click!

Use the Files menu to open files. ,

-
Use the Actions menu to build a protein model, fit a ligand,
build helices and strands, model solvent or start CCPA4.

Right click and drag to move objects.
Right click on a loaded file to change its parameters.
Right click on the background for quick actions.

Keyboard shortcuts (with left mouse button):
r - Rotate .s.- Scale d - Deptl: f - Front b - Back
»

Please cife: Langer GG, Hazle@line'S, Wiegels T, Carolagli€, Lamzin VS. (2013)
Visu:l automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641

-
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N\ ArpNavigator

bNavigator Files Actions | Display Options Help
Fit a Ligand

Build Helices and Strands .‘ *

Model Solvent
Classic Model Building
Start CCP4 "LLCRrPNaVlgator \

Use the Files menu to open files.

-
Use the Actions menu to build a protein model, fit a Ilgand ~

build helices and strands, model solvent or start CCPA4.

Right click and drag to move objects.
Right click on a loaded file to change its parameters.
Right click on the background for quick actions.

Keyboard shortcuts (with left mouse button):

r - Rotate .s.- Scale d - Depth. f - Front b - Back
.

Please cite: Langer GG, Hazlefline'S, Wiegels T, Carolafli€, Lamzin VS. (2013)
\ﬁsu.al automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ArpNavigator

Navigator Files Actions Disp

N\ Build helices and strands

Build ... _1 helices and strands ‘ and start from
MTZ file input ‘

F _1 none

m—

Limit the resolution
MNumber of residues in the asymmetric unit | 0

Keep all settings of this interface 7 Show results in real time &

Run now Cancel

Please cite: Langer GG, Hazle@hne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Visual automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ARP/wWARP: Secondary Structure (albe)

. ArpNavigator

ArpNavigator Files Actions Display Options Help

Testcase:

PDBID 1014 (possible 1-phosphofructokinase
(TM0828) from Thermotoga maritima)

Residues:
2 x331(662) AA

Resolution:

3.2 angs.

Files to use:

1014.mtz

X MTS labels to use:

F, PHIC, FOM
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ArpNavigator
Navigator Files Actions Disp

N\ Build helices and strands

Build ... _1 helices and strands | and start from
MTZ file input ‘
F

Limit the resolution
MNumber of residues in the asymmetric unit | 0

Keep all settings of this interface 7 Show results in real time &

Run now Cancel

Please cite: Langer GG, Hazle@hne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Visual automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ArpNavigator
Navigator Files Actions Disp

N\ Build helices and strands

and start from | o a miz file ‘

1 none ‘

Limit the resolution
MNumber of residues in the asymmetric unit | 0

Keep all settings of this interface 7 Show results in real time &

Run now Cancel

Please cite: Langer GG, Hazle@hne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Visual automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ArpNavigator

e
ArpNavigator

Navigator Files Actions Disp

N\ Build helices and strands

helices and strands and start from | 1 amiz file ‘

only helices

MTZ file inp

F

Limit the resolution
MNumber of residues in the asymmetric unit

Keep all settings of this interface 7 Show results in real time &

Run now Cancel

Please cite: Langer GG, Hazle@hne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Visual automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ArpNavigator
Navigator Files Actions Disp

N\ Build helices and strands

Build ... _1 helices and strands ‘ and start from | _1 amiz file |

MTZ file input

F
Limit the resolution

MNumber of residues in the asymmetric unit | 0

Keep all settings of this interface 7 Show results in real time &

Run now Cancel

Please cite: Langer GG, Hazle@hne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Visual automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ArpNavigator
Navigator Files Actions Disp

N\ Build helices and strands
s b

1 helices and strands and start from amizfile € :
' 5
amap file ) .| Choose one

-

MTZ file input

F

Limit the resolution
MNumber of residues in the asymmetric unit

Keep all settings of this interface 7 Show results in real time &

Run now Cancel

Please cite: Langer GG, Hazle@hne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Visual automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ArpNavigator
Navigator Files Actions Disp

N\ Build helices and strands

1 helices and strands and start from a miz file
‘ a map file
MTZ file input

F

Limit the resolution
MNumber of residues in the asymmetric unit

Keep all settings of this interface 7 Show results in real time &

Run now Cancel

Please cite: Langer GG, Hazle@hne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Visual automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ArpNavigator
Navigator Files Actions Disp

N\ Build helices and strands

Build ... _1 helices and strands and start from
MTZ file input . Browse .
F

Limit the resolution
MNumber of residues in the asymmetric unit | 0

Keep all settings of this interface 7 Show results in real time &

Run now Cancel

Please cite: Langer GG, Hazle@hne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Visual automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ArpNavigator Files

Actions Displa

Search for the file

Joana Pereira

Build ...
MTZ file
F

PHI + F
Limit the
Number

Keep al

[

Please cite:
Visual automs

Options Help

e 00

1 Current path

ArpNavigator

X load MTZ file

{Applications/arp_warp_7.4/examples/Secstruct

Go to parent dir

Directories

Filter files | ~miz *MTZ

Show details _|

_1 sort by name

Remember current path &7

1fou.mtz
1014.miz
17.mtz

Current file selection ’ 1014mtz

ok |

=

Cancel

ArpNavigator Tutorials

69, 635-641




ArpNavigator
Navigator Files Actions Disp Options Help

ArpNavigator

e 0 N\ Build helices and strands

Build ... _1 helices and strands and start from

MTZ file input ’ {Applicationsfarp_warp_7.4/examples/Secstruct/1o014.mtz .

F Flled
automatically (if
defaults are

Limit the resolution _{ ' available in mtz),

MNumber of residues in the asymmetric unit ‘ 0

If not, click on
Keep all settings of this interface 7 Show results in real time & the button and

search the list.

Please cite: Langer GG, Hazle@hne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Vlsu.al automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ArpNavigator
Navigator Files Actions Disp

e 0 N\ Build helices and strands

Build ... -1 helices and strands and start from
MTZ file input | /Applications/arp_warp_7.4/fexamples/Secstruct/1014.mtz .
:

Limit the resolution

MNumber of residues in the asymmetric unit | 0

Keep all settings of this interface 7 Show results in real time &

Run now Cancel

Please cite: Langer GG, Hazle@hne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Visual automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ArpNavigator
Navigator Files Actions Disp Options Help

ArpNavigator

e 0 N\ Build helices and strands

Build ... _1 helices and strands and start from

MTZ file input | /Applications/arp_warp_7.4/fexamples/Secstruct/1014.mtz

'
I Limit resolution if

F you want to

Limit the resolution 7 Use reflections between | 29.13  and :3:.'2|:||:|| A

MNumber of residues in the asymmetric unit ‘ 0

Keep all settings of this interface 7 Show results in real time & Resolution: 3.2 A

Please cite: Langer GG, Hazle@hne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Vlsu.al automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ArpNavigator
Navigator Files Actions Disp

e 0 N\ Build helices and strands

Build ... -1 helices and strands and start from
MTZ file input | /Applications/arp_warp_7.4/fexamples/Secstruct/1014.mtz .
:

Limit the resolution 7 Use reflections between | 29.13  and | 3.200 A

MNumber of residues in the asymmetric unit H._| é\

Keep all settings of this interface Show results in real .
? . = Total of 662 residues

on the asymmetric
.
unit

Please cite: Langer GG, Hazle@hne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Vlsu.al automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ArpNavigator
Navigator Files Actions Disp

e 0 N\ Build helices and strands

Build ... -1 helices and strands and start from
MTZ file input | /Applications/arp_warp_7.4/fexamples/Secstruct/1014.mtz .
:

Limit the resolution & Use reflections between | 29.13  and | 3.200 A

MNumber of residues in the asymmetric unit | 662

Keep all settings of this interface 7 Show results in real time &

o]

Please cite: Langer GG, Hazle@hne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Visual automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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1014 _warp_albe.map

Joana Pereira

ArpNavigator
Actions Disp Options Help

e 0 N\ Build helices and strands

auto_albe has created the parameter file ...

19 helical and 22 stranded fragments

242 helical CAs, 162 stranded CAs and 363 candidate peptide connections

The longest chain comprises 16 peptides

Residues 402 Chain fragments 41 Connectivity index 0.7729 Tracing score 0.5443

Mormal termination of warp_albe

Kill Job

’\

2% || 1014_warp_albe_built pdb £ || 1014 _warp_albe_clean pdb

ArpNavigator Tutorials

- Fragmemnts
found

- Sec
structure

found

- gk,

M
=
W
=



® 00 N\ ArpNavigator
Actions Disp Options Help

1014 _warp_albe map 2% || 1014_warp_albe_built pdb e || 1014_warp_albe_clean pdb St Il 1014 _alphabeta pdb
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ArpNavigator
Navigator Files Actions Disp

N\ Build helices and strands

1 helices and strands and start from a miz file
amap file 1
MTZ file input =

F 1 none

Limit the resolution |

MNumber of residues in the asymmetric unit

Keep all settings of this interface |7 Show results in real time &

Run now Cancel

Please cite: Langer GG, Hazle@ne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Visual automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ArpNavigator
Navigator Files Actions Disp

.DOES V\OE \| Build helices and strands

V\?.Qd: Build ... _1 helices and strands and start from
MAP file input '. Browse [
- MTS LabeLs " » \ Search for

MNumber of residues in the asymmetric unit K_/ Asin1.1.3 map file

Keep all settings of this interface & Show results in real time &

Does not
allow:

- Resolubion
reskrickion

Please cite: Langer GG, Hazle@ne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Visual automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ArpNavigator
Navigator Files Actions Disp

N\ Build helices and strands

helices and strands and start from

only helices

|
- none I

Limit the resolution |
MNumber of residues in the asymmetric unit

Keep all settings of this interface |7 Show results in real time &

Run now ‘ Cancel

Please cite: Langer GG, Hazle@ne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Visual automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ArpNavigator

2
ArpNavigator

Navigator Files Actions Disp Options Help

N\ Build helices and strands

Build ... 1 only helices and start from m A4 Asin1.1.

P r1.2
MTZ file input ©

F _1 none

Limit the resolution |
MNumber of residues in the asymmetric unit

Keep all settings of this interface |7 Show results in real time &

Run now Cancel

Please cite: Langer GG, Hazle@ne S, Wiegels T, Carolap€, Lamzin VS. (2013)
Visual automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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Build Secondary Structure and Skeletons Quickly

e OO X ArpNavigator
ArpNavigator Fi'es Actions Displa Options Help

Clicke! » - -
ArpNavigator

-

A

Use the Files menu to open files. ,

-
Use the Actions menu to build a protein model, fit a ligand,
build helices and strands, model solvent or start CCPA4.

Right click and drag to move objects.
Right click on a loaded file to change its parameters.
Right click on the background for quick actions.

Keyboard shortcuts (with left mouse button):
r - Rotate .s.- Scale d - Deptl: f - Front b - Back
»

Please cife: Langer GG, Hazle@line'S, Wiegels T, Carolagli€, Lamzin VS. (2013)
Visu:l automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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® OO0 \| ArpNavigator
Navigator Files Actions Disp Options Help
Open MTZ File

Open MAP File . ) . *

Open PDB File
Open SDF File ArpNaVlgatOF
Open SMILES File e

Open Other File

Sl > the Files menu to open files.

Close File : -
AER- the Actions menu to build a protein model, fit a Ilgand »

Save File As Id helices and strands, model solvent or start CCPA4.
Open Status File

Save Stat
— Right click and drag to move objects.

Right click on a loaded file to change its parameters.
Right click on the background for quick actions.

Keyboard shortcuts (with left mouse button):

r - Rotate .s.- Scale d - Depth. f - Front b - Back
.

Please cite: Langer GG, Hazlefline'S, Wiegels T, Carolafli€, Lamzin VS. (2013)
\ﬁsu.al automated macromolecular model building. Acta tallogr D Biol Crystallogr. 69, 635-641
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ArpNavigator
Navigator Files Actions Disp Options Help

: (@) x| load MTZ file

~1 Current path | /Applicationsfarp_warp_7.4fexamples/Secstruct
Go to parent dir Filter files & | *.mtz *MTZ

1fou.mtz
1014.mtz
1f7.mtz

Remember current path 7

Current file selection ‘ 1014.mtz

r. 69, 635-641
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ArpNavigator
Navigator Files Actions Disp Options Help

X load MTZ file

F -1 ZFOFCWT

PHI -1 PHZFOFCWT

FOM _1 None

Resolution 29.198 | | 3.200
Contour level | 1.500 hap extent | 10.000
Choose map colour automatically |
R:1 1.000
G:| 1.000

B:| 1.000

r. 69, 635-641
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ArpNavigator
Navigator Files Actions Disp

Resolution
Contour level hap extent

Choose map colour automatically |

Cancel

r. 69, 635-641
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ArpNavigator

Navigator Files Actions Disp Options Help

X load MTZ file

F -1 ZFOFCWT
PHI -1 PHZFOFCWT

FOM | 1 FOM

Resolution 29.198 3.200

Contour level | 1.500 hap extent | 10.000

Choose map colour automatically |

R:! 1.000
&G:] 1.000

B:| 1.000

r. 69, 635-641
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ArpNavigator

Navigator Files Actions Disp Options Help

X load MTZ file

F -1 ZFOFCWT
PHI -1 PHZFOFCWT

FOM | 1 FOM

Resolution 29.198 3.200

Contour level | 1.500 hap extent | 10.000

Choose map colour automatically

Rl 1.000

&G:] 1.000

css 01" 'Ch : B:| 1.000
a color! -

Please

Vlsw;a r. 69, 635-641
|-

A
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ArpNavigator
igator Files Actions Disp Help

X load MTZ file

F -1 ZFOFCWT
PHI -1 PHZFOFCWT

FOM | 1 FOM

Resolution 29.198 3.200

Contour level | 1.500 hap extent | 10.000

Choose map colour automatically |

R: ! 0.001
Gl 0.737

B:| 1.000

r. 69, 635-641
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® OO0 X ArpNavigator
ArpNavigator Files Actions i Options Help

B 1.50 © (0.355 e/A3)

Extend wap:
£ + left button + mouse moved

1014 mtz
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2. Build Helices (Only) or Skeletons

|X| ArpNavigator
Actions Display Options Help

Right Ciwk' . -

Be sure this is visible
and selected!

1014 mtz
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2. Build Helices (Only) or Skeletons

X ArpNavigator
ArpNavigator Files Actions Display Options Help

Choose one
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2.1. Build Helices (Only)

X ArpNavigator
ArpNavigator Files Actions Display Options Help

1014.mtz 2
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2.1. Build Helices (Only)

® 00 X' ArpNavigator
ArpNavigator Files Disp i Help

B 168 G (0.413 e/A?)

1014 mtz I
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2.2. Build Skeletons

ArpNavigator Files Actions Display Options Help

X ArpNavigator

1014.mtz 2
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2.2. Build Skeletons

e OO0 X| ArpNavigator
ArpNavigator Files Actions

-

B 1.76 © (0.433 e/A?)
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For any questions...

The Developers

Contact us ahjf:ime!

Victor Lamzin Philipp Heuser
loan Vancea Joana Pereira

Daria Beshnova

Or just visit our website!

http://www.embl-hamburg.de/ARP/

A4

User guide
Frequently asked questions
Tutorials
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