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What will you learn?	



Joana Pereira	



1	

 Automatically build a protein 
model from your electron density	



2	

 Use several model-viewing 
options	



3	

 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	
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Classic 
building	



Secondary 
structure 
building	



Tutorial pdf 
file	





What do you need?	



•  MTZ file (e.g, PSP.mtz)	



•  Sequence file (e.g, PSP.fasta or PSP.pir)	



•  Number of residues on the asymmetric unit (e.g., 475)	



•  Number of molecules on the asymmetric unit (e.g., 1)	



>Protein_name	


PROTEINSEQUENCE	



>Protein_type;protein_IDcode	


Description of the protein	


PROTEINSEQUENCE	



Fasta format	

 Pir format	



Joana Pereira	



O
nl

y 
fo

r 
pr

ot
ei

n 
ch

ai
n 

tr
ac

in
g	



Fo
r 

ev
er

yt
hi

ng
	



(the number of NCS related molecules)	





One thing to have into account…	
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The sequence file when you have a hetero-multimer:	



>Protein_A!
GPGSGPGRGFGKRRHPKKLTPLAYKQFIPNVAEKTLGASG
RYEGKITRNSERFKELTPNYNPDIIFKDEENTGADRLMTQ!
RCKDKLNALAISVMNQWPGVKLRVTEGWDEDGHHSEESLH
YEGRAVDITTSDRDRSKYGMLARLAVEAGFDWVYYESKAH!
IHCSVKAE!
!
>Protein_B!
GSTPITGPHIAYTEAVSDTQIMLKWTYIPSSNNNTPIQGF
YIYYRPTDSDNDSDYKRDVVEGSKQWHMIGHLQPETSYDI!
KMQCFNEGGESEFSNVMICETK!

>Sequence!
!
GPGSGPGRGFGKRRHPKKLTPLAYKQFIPNVAEKTLGASG
RYEGKITRNSERFKELTPNYNPDIIFKDEENTGADRLMTQ!
RCKDKLNALAISVMNQWPGVKLRVTEGWDEDGHHSEESLH
YEGRAVDITTSDRDRSKYGMLARLAVEAGFDWVYYESKAH!
IHCSVKAEAAAAAAAAAAAGSTPITGPHIAYTEAVSDTQI
MLKWTYIPSSNNNTPIQGFYIYYRPTDSDNDSDYKRDVVE
GSKQWHMIGHLQPETSYDIKMQCFNEGGESEFSNVMICET
K!

At least 10 alanines between both sequences!	





How to start it?	



3 ways:	



ArpNavigator	

 CCP4 Suite	

 Terminal	
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Check the user 
guide! This tutorial! 



Classic Automated Model Building 
With ArpNavigator


Hamburg 

A Click-on Tutorial




Where	
  to	
  go…	
  

Joana Pereira      

Click! 

ArpNavigator Tutorials 



ARP/wARP:	
  Classic	
  Model	
  Building	
  (arp_tracing)	
  

Click! 
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ARP/wARP:	
  Classic	
  Model	
  Building	
  (arp_tracing)	
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ARP/wARP:	
  Classic	
  Model	
  Building	
  (arp_tracing)	
  

Testcase:	
  
	
  

PSP	
  /	
  PDBID	
  1lml	
  (Leishmanolysin)	
  
	
  
Residues:	
  
	
  

1	
  x	
  475	
  AA	
  
	
  
Resolution:	
  
	
  

2.0	
  Å	
  
	
  
Files	
  to	
  use:	
  
	
  

psp.mtz,	
  psp.pir	
  
	
  
MTS	
  labels	
  to	
  use:	
  
	
  

FP,	
  SIGFP,	
  PHIDM,	
  FOMDM	
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Click! 

ARP/wARP:	
  Classic	
  Model	
  Building	
  (arp_tracing)	
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ARP/wARP:	
  Classic	
  Model	
  Building	
  (arp_tracing)	
  

2.	
  Molecular	
  Replacement	
  
1.	
  No	
  Molecular	
  
Replacement	
  

Joana Pereira      ArpNavigator Tutorials 



1.	
  From	
  Experimental	
  Phases	
  

Click! 
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  1.1.	
  Input	
  Files:	
  MTZ	
  File	
  

Click! 
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  1.1.	
  Input	
  Files:	
  MTZ	
  File	
  

Click! 

Search	
  for	
  the	
  file	
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  1.1.	
  Input	
  Files:	
  MTZ	
  File	
  

Filled	
  
automatically	
  (if	
  
defaults	
  are	
  
available	
  in	
  mtz).	
  
	
  
If	
  not,	
  click	
  on	
  
the	
  button	
  and	
  
search	
  the	
  list.	
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  1.1.	
  Input	
  Files:	
  Sequence	
  

Click! 
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  1.1.	
  Input	
  Files:	
  Sequence	
  

Click! 

Search	
  for	
  the	
  file	
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Required	
  format	
  
(.pir):	
  
	
  
-­‐ 	
  The	
  first	
  line	
  starts	
  
with	
  ‘>’	
  
-­‐ 	
  The	
  second	
  line	
  
should	
  be	
  blank	
  
-­‐ 	
  1	
  letter	
  code	
  
-­‐ 	
  In	
  the	
  case	
  of	
  
heteromers,	
  
separate	
  different	
  
sequences	
  with	
  
around	
  10	
  alanines	
  



	
  	
  	
  	
  1.2.	
  Required	
  Parameters	
  

Total	
  of	
  475	
  residues	
  
on	
  the	
  asymetric	
  
unit	
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  1.2.	
  Required	
  Parameters	
  

1	
  molecule	
  on	
  the	
  
asymetric	
  unit	
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  1.2.	
  Required	
  Parameters	
  

Define	
  the	
  number	
  
of	
  cycles	
  of	
  building	
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  1.3.	
  ResoluLon	
  

Click! 
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  1.3.	
  ResoluLon	
  

Limit	
  resolution	
  if	
  
you	
  want	
  to	
  

Resolution:	
  2.0	
  Å	
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  1.4.	
  Flow	
  Parameters	
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Default	
  for	
  resolution	
  
of	
  2.7	
  Å	
  or	
  worse	
  

Attempt	
  to	
  correct	
  for	
  
data	
  collected	
  from	
  a	
  
twinned	
  crystal	
  

Allows	
  restraints	
  to	
  be	
  
used	
  to	
  keep	
  free	
  
atoms	
  in	
  reasonable	
  
places	
  



	
  	
  	
  	
  1.4.	
  Flow	
  Parameters	
  

Click on 
what you 
want or 
leave it as 
default! 
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  1.5.	
  Run	
  The	
  Job	
  

Click! 
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  1.5.	
  Run	
  The	
  Job	
  –	
  Log	
  File	
  

Automated 
model 
building did 
not start 
yet… 
 
-  Input files  
-  List of 
parameters 
-  Resolution 
-  Wilson plot 
B factor 
-  etc… 

Joana Pereira      ArpNavigator Tutorials 



	
  	
  	
  	
  1.5.	
  Run	
  The	
  Job	
  –	
  Log	
  File	
  

Automated 
model building 
started! 
 
-  Model 
evolution 
-  Model 
completeness 
-  Fragments 
-  Residues 
docked into 
sequence 
-  Loop building 
-  R-factor 
-  Sequence 
coverage 

Click! 
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  1.5.	
  Run	
  The	
  Job	
  –	
  Live	
  Model	
  Building	
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  1.5.	
  Run	
  The	
  Job	
  –	
  Live	
  Model	
  Building	
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2.	
  Molecular	
  Replacement	
  

Click! 
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2.	
  Molecular	
  Replacement	
  

As	
  in	
  1.1	
  

As	
  in	
  1.2	
  

As	
  in	
  1.3	
  

As	
  in	
  1.4	
  

As	
  in	
  1.1	
  

As	
  in	
  1.5	
  

Search	
  for	
  
the	
  model	
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For	
  any	
  quesLons…	
  

The Developers 

Victor	
  Lamzin	
  

Ioan	
  Vancea	
  

Philipp	
  Heuser	
  

Joana	
  Pereira	
  

Contact us anytime! 

h7p://www.embl-­‐hamburg.de/ARP/	
  

User	
  guide	
  
Frequently	
  asked	
  quesGons	
  

Tutorials	
  

Or just visit our website! 
We are here! 

Daria	
  Beshnova	
  

Joana Pereira      ArpNavigator Tutorials 

EMBL @ Desy Hamburg 



Automated Building of Secondary 
Structure Elements With ArpNavigator


Hamburg 

A Click-on Tutorial




Where	
  to	
  go…	
  

Joana Pereira      

Click! 

ArpNavigator Tutorials 



ARP/wARP:	
  Secondary	
  Structure	
  (albe)	
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Click! 
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ARP/wARP:	
  Secondary	
  Structure	
  (albe)	
  



Testcase:	
  
	
  

PDBID	
  1o14	
  (possible	
  1-­‐phosphofructokinase	
  
(TM0828)	
  from	
  Thermotoga	
  maritima)	
  

	
  

Residues:	
  
	
  

2	
  x	
  331	
  (662)	
  AA	
  
	
  

Resolution:	
  
	
  

3.2	
  angs.	
  
	
  

Files	
  to	
  use:	
  
	
  

1o14.mtz	
  
	
  

MTS	
  labels	
  to	
  use:	
  
	
  

F,	
  PHIC,	
  FOM	
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ARP/wARP:	
  Secondary	
  Structure	
  (albe)	
  



Click! 
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ARP/wARP:	
  Secondary	
  Structure	
  (albe)	
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ARP/wARP:	
  Secondary	
  Structure	
  (albe)	
  

Choose	
  one	
  



1.	
  Building	
  of	
  Helixes	
  and	
  Strands	
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Click! 



1.	
  Building	
  of	
  Helixes	
  and	
  Strands	
  

Joana Pereira      ArpNavigator Tutorials 

Click! 



1.	
  Building	
  of	
  Helixes	
  and	
  Strands	
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Choose	
  one	
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  1.1.	
  Start	
  From	
  MTZ	
  File	
  

Click! 
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  1.1.1.	
  Input	
  Files:	
  MTZ	
  File	
  

Click! 
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  1.1.1.	
  Input	
  Files:	
  MTZ	
  File	
  

Click! 

Search	
  for	
  the	
  file	
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  1.1.1.	
  Input	
  Files:	
  MTZ	
  File	
  

Filled	
  
automatically	
  (if	
  
defaults	
  are	
  
available	
  in	
  mtz).	
  
	
  
If	
  not,	
  click	
  on	
  
the	
  button	
  and	
  
search	
  the	
  list.	
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  1.1.2.	
  ResoluKon	
  

Click! 
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  1.1.2.	
  ResoluKon	
  

Limit	
  resolution	
  if	
  
you	
  want	
  to	
  

Resolution:	
  3.2	
  Å	
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  1.1.3.	
  Required	
  Parameters	
  

Total	
  of	
  662	
  residues	
  
on	
  the	
  asymmetric	
  
unit	
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  1.1.4.	
  Run	
  The	
  Job	
  

Click! 
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  1.1.4.	
  Run	
  The	
  Job	
  –	
  Log	
  File	
  

-  Fragments 
found 
-  Sec 
structure 
found 
-  Etc.  

Click! 
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  1.1.4.	
  Run	
  The	
  Job	
  –	
  Live	
  Model	
  Building	
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  1.2.	
  Start	
  From	
  MAP	
  File	
  

Click! 
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  1.2.1.	
  Input	
  Files:	
  MAP	
  File	
  

Does not 
need: 
 
- MTS labels 

As	
  in	
  1.1.4.	
  

Search	
  for	
  
map	
  file	
  

Does not 
allow: 
 
- Resolution 
restriction 

As	
  in	
  1.1.3.	
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2.	
  Building	
  of	
  Helixes	
  Only	
  

Click! 
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2.	
  Building	
  of	
  Helixes	
  Only	
  

As	
  in	
  1.1.	
  
or	
  1.2	
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Click! 

Build	
  Secondary	
  Structure	
  and	
  Skeletons	
  Quickly	
  



	
  	
  	
  	
  1.	
  Load	
  MTZ	
  File	
  

Joana Pereira      ArpNavigator Tutorials 

Click! 



	
  	
  	
  	
  1.	
  Load	
  MTZ	
  File	
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Click! 

Search	
  for	
  the	
  file	
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Click! 

	
  	
  	
  	
  1.	
  Load	
  MTZ	
  File	
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Click! 

	
  	
  	
  	
  1.	
  Load	
  MTZ	
  File	
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Change 
as you 
wish 

	
  	
  	
  	
  1.	
  Load	
  MTZ	
  File	
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… Or choose 
a color! 

Click! 

	
  	
  	
  	
  1.	
  Loading	
  MTZ	
  File	
  



Joana Pereira      ArpNavigator Tutorials 

Click! 

	
  	
  	
  	
  1.	
  Load	
  MTZ	
  File	
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  1.	
  Load	
  MTZ	
  File	
  

Extend map: 
E + left button + mouse moved 
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  2.	
  Build	
  Helices	
  (Only)	
  or	
  Skeletons	
  

Be	
  sure	
  this	
  is	
  visible	
  
and	
  selected!	
  

Right Click! 
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  2.	
  Build	
  Helices	
  (Only)	
  or	
  Skeletons	
  

Choose	
  one	
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  2.1.	
  Build	
  Helices	
  (Only)	
  

Click! 
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  2.1.	
  Build	
  Helices	
  (Only)	
  

Click! 
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  2.2.	
  Build	
  Skeletons	
  

Click! 
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  2.2.	
  Build	
  Skeletons	
  

Click! 



For	
  any	
  quesKons…	
  

The Developers 

Victor	
  Lamzin	
  

Ioan	
  Vancea	
  

Philipp	
  Heuser	
  

Joana	
  Pereira	
  

Contact us anytime! 

h7p://www.embl-­‐hamburg.de/ARP/	
  

User	
  guide	
  
Frequently	
  asked	
  quesGons	
  

Tutorials	
  

Or just visit our website! 
We are here! 

Daria	
  Beshnova	
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