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WHAT IF Web Interface

Nov 23-25 2007 a small WHAT IF workshop will be held at the CMBI. This worshop is meant for a few
experienced WHAT IF users. The goals of the workshop are to go over a series recent WHAT IF
extensions, and to discuss the next twenty years of WHAT IF development.

If you want to participate, please contact Gert Vriend

Click on one of the classes in the left side column to activate those servers.

You can also read the help page, or you can read about the output formats used by all servers. We
also made one page with notes for people who want to make their own servers.

WA RNIN G. Results are only kept on this server till Saturday, midnight in The Netherlands. This
is mainly a safety feature, but also saves us disk space. Feel free to look at the WHAT IF writeup
too.

In case a server fails, first check your input PDB file "List sequence of a PDB file" server that can be
found in the "Administration" section of the servers. If this server gives you a long list of
administrative information, and no obvious error messages, then look at the PDBREPORT database
to see if there are other obvious problems with the PDB file. If that also does not provide an answer,
mail the PDB file (and other files when needed) to Gert Vriend. Please mention the server class
(mentioned in the left-hand column of the server page) and the title of the actual server (you click
on that in the right-hand part of the server page to get at that server).

But PLEASE, do not submit the same file over and over again! If the thing fails once, it fails twice,
and if it is very slow, submitting more jobs will make it even slower. Remember that the servers run
just on my private machine and not some supercomputer at a big centre....

Done
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Administration

List a residue — informace o vybraném residuu

[ ist a file = zakladni informace o residuich v
souboru -

List sequence of PDB file — sekvence AK z PDB
souboru — z hlavicky souboru

Make sequence from PDB file — sekvence AK
vytvorena z PDB souboru

Renumber a PBD file from 1 — precislovani I’CSIdlll
v souboru od 1
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Build, check, repair model

Homology modelling

Template structure check

Protein structure check

Complete a structure

Remove bumps from structure

Compare a model to a solvated structure
Prepare pdb file for docking programs

Prepare files for Gromacs MD run



File Edit View

O

History Bookmarks ScrapBook Tools Help

@ £ |l http://swift.cmbi.ru.nl/servers/html/index.html

i | |v |authorization mandriva®,

Most Visited =

English - Czech Dict... | EdNeviditelny pes EABritské listy SSeznam ElSupport~ SunSITE Czech Rep...

¥

lel The WHAT IF Web Int... % |S Seznam % | M
Classes =
| Protein Model Check

e Administration

¢ Build/check/repair model

e Structure validation
e Analyse a residue

e Protein analysis

« 2-D graphics

e 3-D graphics

» Hydrogen (bonds)

» Accessibility

« Atomic contacts

+ Coordinate manipulations
+ Rotamer related

e Cysteine related

+ Water

» lons

» Docking

« Crystal symmetry

» mutation prediction
« NMR

« Other options

5D

Introduction

A set of WHAT IF checks will be run on the model.
Methods

Modelling proteins by homology is becoming a routine technique and many people rely on black-box
like WWW based modelling servers as their only source of structural information. The fully
automatic Swiss-Model server is a good example.

The server listed higher up in this page is less automatic, and therefore more aimed at the
experienced modeler.

However, when a model is made, one needs to get an impression about the quality of the template
and the quality of the model. This server checks the model for you, the previous server is meant for
validation of the template structure. The difference is that in this model validation server several of
the typical Xray checks (symmetry contacts; B-factors) are switched of.

Browse... |

Upload your file |

Send | Clear Form |

: If wvon have detacted anv erraor _ar have anv aneetinn nor enaaeetinn nleaces eand an Fmail tn Gert =
] Downluads“ ~ fixed.pdb | ‘Clear
Done & |
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Classes

» Help

« Administration

« Build/check/repair model
« Structure validation
e Analvse a residue
 Protein analysis

e 2-D graphics

" + 3-D graphics

« Hvdrogen (bonds)

¢ Accessibility

+ Atomic contacts

» Coordinate manipulations
« Rotamer related

» Cysteine related

+ Water

» lons

» Docking

« Crystal s et

+ mutation prediction
+ NMR

¢ Other options
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Remove bumps from a structure

Introduction

Atomic clashes (bumps) will be removed by rotating side chain torsion angles.

Methods

Side chains torsion angles will first be rotated around in steps of 120 degrees. In a second round
steps of 2, 4 or 6 degrees will be used.

The rotamer that leads to the smallest overlap with the rest of the molecule will be kept.

There is no guarantee that the molecule will be "bump-free” after this operation.

It sometimes helps to send the output of this server once again to the server.

Either Choose a pdb-file, |

Or Choose your own file |!h0me!zdenekaesktopf1 PW Browse... |

Send | Clear Form

If you have detected any error, or have any question or suggestion, please send an Email to Gert
Vriend.
Roland Krause. Iens Erik Nielsen. Gert Vriend

@ Downloads“ ~ fixed.pdb |

‘ Clear

Done

¢ |



[

File Edit View History Bookmarks ScrapBook Tools Help

@ EJ [l http://swift.cmbi.ru.nl/servers/html/index.html

ﬂ |v |auth0rization mandriva®,

5 Most Visited~ [¢/English - Czech Dict... | EANeviditelny pes EBritské listy SSeznam FISupport~ SunSITE Czech Rep...

¥

o] The WHAT IF Web Int... ¥ |5 Seznam

% |

b

Classes

» Help

« Administration

« Build/check/repair model
« Structure validation
e Analvse a residue
 Protein analysis

e 2-D graphics

" + 3-D graphics
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» lons

» Docking

« Crystal s et

+ mutation prediction
+ NMR

¢ Other options

G

i

Remove bumps from a structure

Introduction

Atomic clashes (bumps) will be removed by rotating side chain torsion angles.

Methods

Side chains torsion angles will first be rotated around in steps of 120 degrees. In a second round
steps of 2, 4 or 6 degrees will be used.

The rotamer that leads to the smallest overlap with the rest of the molecule will be kept.

There is no guarantee that the molecule will be "bump-free” after this operation.

It sometimes helps to send the output of this server once again to the server.

Either Choose a pdb-file, |

Or Choose your own file |!h0me!zdenekaesktopf1 PW Browse... |

Send | Clear Form

If you have detected any error, or have any question or suggestion, please send an Email to Gert
Vriend.
Roland Krause. Iens Erik Nielsen. Gert Vriend

@ Downloads“ ~ fixed.pdb |

‘ Clear

Done
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Structure validation

Name check

Coarse packing quality control
Anomalous bond lengths
Planarity

Fine packing quality control
Collisions with symmetry axes

Hand check
Omega

- Proline puckering
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Classes

« Help
e Administration

¢ Build/check/repair model

e Structure validation
 Analyse a residue

e Protein analysis

¢ 2-D graphics

¢ 3-D graphics

« Hydrogen (bonds)

o Accessibility

¢ Atomic contacts

¢ Coordinate manipulations
¢ Rotamer related

¢ Cysteine related

» Water

« Jons

« Docking

e Crystal symmetry

« mutation prediction
« NMR

o Other options

D

Ramachandran plot evaluation.

Prolines with funny puckers:

Date= 2009-02-23 13:30:32

Ramachandran Z-score : -0.355

The score expressing how well the backbone conformations of all residues
are corresponding to the known allowed areas in the Ramachandran plot is
within expected ranges for well-refined structures.

Ramachandran Z-score : -0.355

See also the Ramachandran plot server in the 2D-graphic class.

If you have detected any error, or have any question or suggestion, please send an Email to Gert
Vriend.
Roland Krause, Jens Erik Nielsen, Gert Vriend.

Last modified Mon Feb 23 13:30:37 2009

# Downloads | fixedipdd.___
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Classes

« Help
e Administration

¢ Build/check/repair model

Coarse Packing Quality Control

The packing quality control per amino acid:

Date= 2009-02-23 13:33:18

e Structure validation 1 MET ( 1) : -3.553
» Analyse a residue 2 GU [ 2): -2.469
e el 3OASN [ 3): -0.423
5 4 PHE [ 4): 2.892
e 2-D gra h}cs 5 Gl 5): -1.131
" ¢ 3-D graphics 6 LYS [ &) : -1.653
.« Hydrogen (bonds) TOVAL (7)o -3.040
e 8 GU ( 8): 0.161
. Acces_smﬂlty 9 LYS ( 9): -3.525
¢ Atomic contacts 10 ILE ( 10) : -2.501
. e Coordinate manipulations 11 6y ( 11) : -1.549
o« Rotamer related Rt I
b - N YA
- e Cysteine related W OTR (W) . -3.767
o Water 15 TYR ( 15) : -3.046
e IoNS 16 oY ( 16) : -0.380
; 17 vaL ( 170 : 0.351
'% N 18 VAL ( 18) : 2.007
e 19 TR ( 19) : 4.388
« mutation prediction 20 LYS ( 28) : 0.865
« NMR 21 ALA [ 21) :  5.908
SiThe q 22 ARG [ 22) : 2.815
» Other options 23 AN ( 23) :  2.948
24 LYS [ 24) : -4.026
AR 25 LEU ( 25) : -6.203
26 THR [ 26) : -1.280
27 Gy ([ 27) :  0.811
2% G0 [ 28): 0.085 -
# Duwnloads‘ ~ fixed.pdb ‘Clear
Done < ([0
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Classes Anomalous bond lengths.

« Help Bond lengths that deviate more than 4 sigma:
e Date= 2009-02-23 13:34:45

» Build/chec B ai—T model A1l bond lengths are in agreement with standard bond lengths using
¢ Structure validation a tolerance of 4 sigma (both standard values and sigma for amino

. Anah@e a residue acid residues have been taken from Engh and Huber [REF], for

. ; DHA/RNA from Parkinson et al [REF])
* Protein analysis Bond lengths were found to deviate less than normal from the mean

¢ 2-D gra h.iCS Engh and Huber [REF] and/or Parkinson et al [REF] standard bond
s 3-D graphics lengths. The RMS Z-score given below is expected to be around 1.0

+ Hydrogen (bonds) for a normally restrained data set. The fact that it is lower than
Thals 0,667 in this structure might indicate that too-strong constraints
* Accessibilit have been used in the refinement. This can only be a problem

+ Atomic contacts for high resolution X-ray structures.
+ Coordinate manipulations

« Rotamer related RMS Z-score for bond lengths: ©.258
« Cysteine related RMS-deviation in bond distances: 0,006

Comparison of bond distances with Engh and Huber [REF] standard
» Water values for protein residues and Parkinson et al [REF] values for
« [ONS DNA/RNA does not show significant systematic deviations.

+ Docking
¢ Crystal symmetry If you have detected any error, or have any question or suggestion, please send an Email to Gert

+ mutation prediction Vriend.
« NMR Roland Krause, Jens Erik Nielsen, Gert Vriend.

« Other options
% Last modified Mon Feb 23 13:34:47 2009

 Downioads | fixedpdb__
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Classes Fine Packing Quality Control
« Help The packing quality control per amino acid:
o Administration
—— Date= 2009-02-23 13:37:15
 Build/check/repair model
o Structure validation ---Residug------- State  AUIALlL  BB-BBE BB-S5C  SC-BB  5C-SC
e Analyse a residue t ----- } ----------------------------------------------------------
3 ] 1 MET 1)4A 2 0.000 0.000 ©£.000 ©0.000 0,000
* Protein aﬂal L 26U (2 A 3 -0.498 -0.504 0,727 -0.619 -0.967
e 2-D gra ics IASH [ 3)A 3 -0.989 -0.269 ©.233 -1.920 -1.054
; 3-D graphics APHE | 4 ) A 3 -0.240  0.003 -0.842 0.697 -0.677
« Hydrogen (bonds) SGN [ 5)A 1 0.000 0.000 0£.000 0.000 0,000
e 6LYS ( 6 A 3 -0.441 -0.775 -1.169 -0.756  1.378
. Acces.sﬂ}]llt FVAL ( 7 A 3 -0.320 -0.248 -1.370 ©0.834 -0.091
.« Atomic contacts BolU [ 8)A 1 0.000 0.000 0.000 0.000  0.000
« Coordinate manipulations 9LYS ( 9)A 3 1.081 -0.162 0.645 -0.033  3.297
« Rotamer related 0IE ( 10)A 3 0.677 -0.032 -0.320 1.610  0.698
b - 1WGEY ( 11) A 3 -0.873 -0.424 -0,965 ©0.000  0.000
» Cysteine related 26U [ 12)4A 3 0.552 -0D.964 0.096 -1.166  0.753
» Water Boy ( 13)A 3 -1.295 -1.024 -0.812 ©.000  0.000
s« lons WTHR ( 14)A 3 -1325  -1.161 -0.517 -2.872  0.047
e I5TYR ( 15) A 3 -0.570 -0.841 -0.115 -0.692  0.486
mg t 6GY ( 16) A 3 -9.001 -0.600 ©0.846 ©0.000  0.000
O LS CLIy 17VAL ( 17 ) A 3 -1.332  -0.328 -1.163 -2.148 -1.012
+ mutation prediction 1BVAL ( 18 ) A 1 0,000 0.000 0,000 ©.000 0,000
« NMR 19TYR ( 19 ) A 1 0.000 0.000 £.000 ©0.000 0,000
e ] 0LYS ( 20) A 1 0.000  0.008 ©.000 ©0.000  ©.000
« Other options ZLALA [ 21) A 1 0.000 0.000 £.000 ©0.000 0,000
ZZARG [ 22 ) A 1 0.000  0.008 ©.000 ©0.000  ©.000
% BASH [ 23)A 3 1.773 2.106 ©.233 1347  0.388
LYs (244 3 -0.247 -0.493 -1.566 1.352 -0.924
BSLEU [ 25 ) A 3 -1.806 -1.409 -1.325 -1.076 -0.843
26 THR ( 26 ) A 3 9.859  0.391 ©0.453 0.698  1.635 o
& Downloads‘ ~ fixed.pdb ‘Clear
Done ¢ |
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« Help Omega validation results:
¢ Administration
W o del Date= 2000-02-23 13:39:19
¢ bulla/chec B a.l.l.f' mode Omega average and std. deviation= 179,926 1.141
¢ Structure validation Significant deviations from expected 5.5!1!

. Ana.lg@e a residue The omega angles for trans-peptide bonds in a structure are
¢ Protein analvsis expected to gilve a gaussian distribution with the average around

i +178 degrees and a standard deviation around 5.5 degrees. These
» 2-D gra IICS expected values were obtained from very accurately determined
¢ 3-D graphics structures., Many protein structures are too tightly constrained.

« Hydrogen (bonds) This seems to be the case with the current structure too, as the
« Accessibilit observed standard deviation is below 4.0 degrees.

+ Atomic contacts Standard deviation of omega values : 0.207
s Coordinate manipulations

. Rutamer related If you have detected any error, or have any question or suggestion, please send an Email to Gert
e Cysteine related Vriend.

. }ﬁm Roland Krause, Jens Erik Nielsen, Gert Vriend.
o lons

Docking
N Last modified Mon Feb 23 13:39:22 2009

« mutation prediction
« NMR

¢ Other options

ESD

# Duwnloads“ ~ fixed.pdb
Done
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Classes Anomalous bond angles.
« Help Bond angles that deviate more than 4 sigma:
* W ] del Date= 2000-02-23 13:40:44
* H_,LBC]{,@}M The bond angles listed in the table below were found to deviate
e Structure validation more than 4 signa from standard bond angles (both standard values
. Ana]g@e a residue and sigma for protein residues have been taken from Engh and Huber
- - [REF], for DNA/RNA from Parkinson et al [REF]). In the table below
» Protein a11_alv515 for each strange angle the bond angle and the number of standard
e 2-D gra hIICS deviations 1t differs from the standard values is given. Please
v » 3-D graphics note that disulphide bridges are neglected. Atoms starting with "-"
« Hydrogen (bonds) belong to the previous residue in the sequence,
- * Accessibilit LY [ 20) A N CA C 9863 -4.5
« Atomic contacts Bond angles were found to deviate less than normal from the
s Coordinate manipulations standard bond angles (normal values for protein residues were taken
e Rotamer related from Engh and Huber [REF], for DNA/RNA from Parkinson et al
i ; [REF]1). The RMS Z-score given below 1s expected to be around 1.0
» Cysteine related for a normally restrained data set. More common values are around
= Water 1.55. The fact that it is lower than 0.667 in this structure might
« lons indicate that too-strong constraints have been used in the
- refinement. This can only be a problem for high resolution X-ray
* M‘g’ structures.
 Crystal symmetry
« mutation prediction RMS Z-score for bond angles: 0.601
+ NMR RMS-deviation in bond angles: 1.310
» Other options
If you have detected any error, or have any question or suggestion, please send an Email to Gert
) Vriend.
Roland Krause, Jens Erik Nielsen, Gert Vriend.
- &4 i 1= 1 i — 1 fa A A Ay ﬂ
@ Duwnluads“ ~ fixed.pdb | ‘Clear

Done
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Analyse a residue

Residue accessibility
List a residue

Distance dependent contact of one residue with
polar residues
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Protein analysis

Secondary structure, symmetry and accessibility
Torsion angles

Accessible polar fraction

Check for short interatomic distances (bumps)
Relative surface exposure

Analyse proteinQCOfactor contacts

Analyse protem-DNA/RNA contacts

Bond angles
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Classes

« Help

e Administration

¢ Build/check/repair model
e Structure validation
» Analyse a residue

« Protein analysis:

« 2-D graphics

g ¢ 3-D graphics

« Hydrogen (bonds)

. Accessibi]it;d

+ Atomic contacts

+ Coordinate manipulations
« Rotamer related

e Cysteine related

+ Water

 Jons

» Docking

¢ Crystal symmetry

» mutation prediction
» NMR

» Other options

G

Protein analysis

¢ Secondary Structure, symmetry and accessibility
The secondary structure according to DSSP will be listed. Residues that make a symmetry

contact in the crystal and residues that are clearly accessible to solvent (this time not
taking crystal contacts into account) will be indicated.

This is a secondary structure determination from 3D coordinates, and NOT a secondary
structure prediction.

» Torsion angles
The torsion angles in all amino acids in the PDB file will be tabulated. Angles will be in

degrees. A torsion angle of 999 degrees indicates that this torsion angle does not exist
(e.g. phi of the N-terminal residue), or that there is something wrong with at least one of
the atoms involved.

¢ Accessible Polar Fraction
Using this service you can calculate the scores described by Bowie, Luthy and EiseNberg.

_ » Check for Short Interatomic Distances Ad
# Downloads | fixed.pdb | 1PW2_had... | Clear
http://swift.cmbi.ru.nl/servers/html/calc.html (I (1T
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Classes

« Help
e Administration

¢ Build/check/repair model

e Structure validation
e Analyse a residue

¢ Protein analysis

« 2-D graphics

g ¢ 3-D graphics

» Hydrogen (bonds)

» Accessibility

+ Atomic contacts

+ Coordinate manipulations
« Rotamer related

e Cysteine related

+ Water

 Jons

» Docking

¢ Crystal symmetry

» mutation prediction
» NMR

» Other options

G

Secondary Structure, symmetry and
accessibility

Listed fromn top to bottom are the residue number, the secondary structure, every residue involved

in symmetry contacts is labeled with an asterix. Every residue that is clearly solvent accessible is

labeled with a capital A.
Date= 2009-02-23 13:42:47

10 20 30
|
36 MENFQKVEKIGEGTYGVVYKARNKL TGEVVALKKIR
36 TT555555555 5555555TTT 55555
36 HEEE * oddE ok

36 AAA AAAMAA A AAAMAN A A

i

40 50 60 70 80 90
| | | | | |
37 - 96 TEGUPSTAIREISLLKELNHPNIVKLLDVIHTENKLYLVFEFLHQDLKKFMDASAL TGIP
37 - 96 T HHHHHHHHHHTT =TT  555555STTSS55SS  TSSHHHHHHHTTTT

37 - 0 * ok 4% % Hhdk ok ok bbbk Hk *
37 - 96 AA AAAA AAA AA AA AMA A AR AMAAA A A AA AA AMA A
100 110 120 150 140 150

| | | | | |
97 - 156 LPLIKSYLFQLLOGLAFCHSHRVLHROLKPQNLL INTEGATKLADFGLARAFGVPVRTYT

97 - 156 HHHHHHHHHHHHHHHHHHHHTT T 333555 TTT 555 HHHHT T 1T

97 - 156 * ok ok * *
97 - 156 AA A A AMA A A AMA A A AAA AR
160 170 180 190 200 210

| | | | | |
157 - 216 HEVWTLWYRAPEILLGCKYYSTAVDIWSLGCIFAEM/TRRALFPGDSEIDOLFRIFRTLG

157 - 216 TT HHHHTT TT  THHHHHHHHHHHHHHHHTT T TTHHHHHHHHHHHH B
@ Downlaads“ ~ fixed.pdb | ‘Clear
Done < |
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Classes Check for Short Interatomic Distances
« Help The list of all bumps
e Administration
e TP Date= 2009-02-23 13:44:15
» Build/chec B a].l.." model The pairs of atoms listed in the table below have an unusually
e Structure validation short distance.
st ol Th tact dist fall at irs h b hecked. T
: : e contact distances of all atom pairs have been checked. Two
» Protein a11_alv515 atoms are said to "bump' if they are closer than the sum of their
e 2-D gra hIICS Van der Waals radii minus 0.40 Angstrom. For hydrogen bonded pairs
v » 3-D graphics a tolerance of 0.55 Angstrom is used. The first number in the
« Hydrogen (bonds) tabletts%lslyogthm;hmuch shgrggrtthat 5peiafi;lcintactbiiwthantﬁhe
: Tl acceptable limit. The second distance is the distance between the
* ACCBS,SLbﬂlt centers of the two atoms. Although we believe that two water atoms
« Atomic contacts at 2.4 A distance are too close, we only report water pairs that are
» Coordinate manipulations closer than this rather short distance.
' » Rotamer related The last text-item on each line represents the status of the atom
I » Cysteine related pair. The text "INTRA' means that the bump is between atoms that
= Water are explicitly listed in the PDE file. "INTER' means it is an
« lons inter-symmetry bump. If the final column contains the text 'HB',
- the bump criterium was relaxed because there could be a hydrogen
* ]SDC]{E':] t bond. Similarly relaxed criteria are used for 1--3 and 1--4
bl sl = interactions (listed as 'B2' and 'B3', respectively). If the last
« mutation prediction column is 'BF', the sum of the B-factors of the atoms is higher
+ NMR than 80, which makes the appearance of the bump somewhat less
« Other options severe because the atoms probably aren't there anyway.
Bumps between atoms for which the sum of their occupancies is lower
% than one are not reported. In any case, each bump 1s listed in only
one direction. If the MODEL number doesn't exist (like in most X-ray
files), an underscore i1s printed instead.
r T & b T A ma 114 atd i1 LY A P ] e T Y TRLTTULA ﬂ
@ Duwnluads“ ~ fixed.pdb | ‘Clear
Done < |
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Classes

« Help
e Administration

¢ Build/check/repair model

‘Torsion angles

Torsion angles in degrees (phi,psi,omega and chil till chi5)

Date= 2009-02-23 13:46:03

¢ Structure validation Amino acid Int. Phi  Psi Omega Chil-5
e LMET ( 1) A 999.9 177.6 -179.3 -176.7 178.0 -102.5
B ail_alvms 260 [ 2)A -74.0 -17.8 -179.5 -54.0 67.6 63.8
e 2-D gra 1cs AN O 3 A -81.1  -1.3 -179.2 -69.8 -64.2
8 ¢ 3-D graphics 4PHE [ 4 ) A -132.2 136.6 178.8 -57.0 79.6
« Hydrogen (bonds) 560 ( 5)4A -102.2 117.6 -179.5 63.7 156.3 -55.2
Py BLYS [ 6)A -70.9 107.7 179.9 -66.6 -175.2 -64.2 -178.8
. Acceslsﬂ}ﬂlt TVAL [ 7)A -68.5 -48.5 180.0 175.4
i e Atomic contacts gall ( 8) A  -172.5 169.0 179.5 74.2 -170.3 -52.2
s Coordinate manipulations gLYs ( 9 A -85.8 1204 179.8 -179.3 189.3 -B4.0 -178.3
,  + Dotamer related Nay ( W)A bee-bes ey o
l N . - . .
"« Cysteine related 122G ( 12)A .97.6 125.4 179.7 -42.4 -67.0 -48.8
» Water BGAEY ( 13)4 -95,5 179.1 179.6
» Jons 4 THR ( 14 ) A -67.1 -38.7 -177.7 -62.6
; BLTYR ( 15)A -103.6 -16.0 -179.4 -50.2 -67.0
L] u
gud{;l] t ey ( 16) A 171.6 -179.8 -179.4
bl el = I7VAL [ 17 ) A -61.5 146.5 178.9 -169.8
» mutation prediction IBVAL ( 18 )A -118.3 126.4 -179.4 179.5
+« NMR TR ( 19 ) A -120.9 148.8 174.9 -73.4 -64.9
Atha ; WLYS [ 20) A 91,6 131.9 -179.3 175.5 173.4 -173.5 177.3
» Other options ZLALA [ 21 ) A -145.8 164.6 -179.9
228G [ 22 ) A -118.2 133.4 178.9 -175.0 -174.8 -53.4 -74.0
@ [ASH [ 23 ) A -76.8 116.6 -178.9 -172.3 -46.7
4075 [ 24 ) A -69.1 12,4 179.6 -62.2 178.5 -176.9 -179.8
[LE [ 25 ) A -124.7 -48.5 179.0 -78.7 174.2
26 THR [ 26 ) A 91,5 -18.7 -179.9 59.5 B
@ Downlaads“ ~ fixed.pdb | ‘Clear
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»
Classes Accessible Molecular Surface
« Help Accessbility values and some statistics as function of the amino acid distribution
e Administration
« Build/checkirepair mode] Sates 20096223 1315:53
e Structure validation When applicable, 0, B, or OB is added at the end of the line to indicate
. Anah@e a residue that the residue contains atoms with an occupancy (0) lower than 0.5, or
; ; a B-factor (B) higher than 88.0.
» Protein aiTll.a]VSIS Res# Number of the residue
» 2-D gra 1CS Res Residue type
A e 3-D graphics PDB# Name of the residue in the PDB file
« Hydrogen (bonds) Tot.Acc. Total accessibility of the residue
Tl Back. Accessibility of the backbone of this residue
* ACCES,S]'bﬂlt Side. Accessibility of the sidechain of this residue
+ Atomic contacts {Back. + Side. = Tot.Acc.)!
|| e Coordinate manipulations || -----oo-eoeooiooii
« Rotamer related Res# Res  PDB# Tot. Acc. Back. Side.
b . TMET ( 1) A 21.4092  10.6503 10,7499
+ Cysteine related 26U ( 2)A 38.6079  4.5239 34,1741
» Water 3AH ( 3)A 16,8788 0.3495 16.5294
» Jons 4PHE ( 4 ) A 5.7514  2.4313  3.3201
; 56N ( 5)A 22,0047  1.3979 20,6968
] u
guck;.:] ¢ 6BLYS [ 6)A 37.0271  8.2075 28.8196
B e JVAL ( 7)A 19.7610  8.2280 11.5330
« mutation prediction BGWU ( B)A 26.0431  3.1454 22.8978
« NMR gLYs ( 9 )A 31,9067  6.8889  25.0179
; 1 ILE ( 10 ) A 22.4232  B.7932 13.6209
» Other options WGY ( 11) A 7.3392  7.3392  0.0000
26U ( 12)A 18.0983  5.0185 13.0798
M, Bey ( 13)4 3,404 34040 0.0000
4 THR [ 14 ) A 6.6742  2.7349  3,9303
IR ( 15)A 9.1675  2.0958  7.0717
6 G6Y ( 16 ) A 0.7346  0.7346  0,0000 B
@ Downlaads“ ~ fixed.pdb | ‘Clear
Done & |1
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hd

Classes

« Help
e Administration

» Build/check/repair model

e Structure validation

» Analyse a residue
« Protein analysis

Accessible Polar Fraction

This is the WHAT IF output

Date= 2009-02-23 13:47:50

Accessible Polar Fraction Score. For a reference see:

A Method to Identify Protein Sequences That Fold into a Known
Three-Dimensional Structure. Science, Vol 253, pp 164-170, (1991)
For every residue you this polar fraction score 1s shown.

. LMET ( 1) A 0.6242
» 2-D graphics 260 [ 2)A 0.8312
: « 3-D graphics AN [ 3)A 0.5041
. Jdrugen [hundsl 4PHE [ 4 ) A 0,2965
. Acceslsibi]it 2 E\LJE E g ; i ggggg
: e Atomic contacts FVAL [ 7 A 0,7225
» Coordinate manipulations BGLU [ 8)A 0.7162
.+ Kotanorxclated I
¥ N ,
- o Cysteine related 1WGY ( 11)A 0.6857
» Water 126U ( 12)4 0.7614
« [Ons BeY ( 13)a 0.5546
o Dockin 4 TR ( 14 )4 0.3814
—gc tal s ot 5TR [ 15) 4 0.3816
bl sl = 166Y [ 16) A 0.6335
« mutation prediction 17VAL [ 17 ) A 0.4608
« NMR 1BVAL ( 18 ) A 0.4523
Atha ; 9 TYR [ 19 )4 0.5387
» Other options LYs ( 20) A 0.4752
2LALA [ 21) A 0.4010
) 2286 [ 22 ) A 0.7417
BASH [ 23)A 0.6368
24LYs ( 244 0.8151
[LEU (25 ) A 0.9561 -
@ annluads“ ~ fixed.pdb | ‘Clear
Done < |
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Classes
[ ]

« Help 3-D graphics

¢ Administration

¢ Build/check/repair model

» Structure validation

e Analyse a residue s C-alpha trace

s Protein analysis This server will display an alpha carbon trace.

« Hydrogen (bonds) ¢ The molecule coloured by B-factor
i s Accessibility This server will display your entire molecule. The atoms are coloured linearly as function
e Atomic contacts of the B-factor.
¢ Coordinate manipulations
.« Rotamer related
s Cysteine related « The molecule coloured by B-factor
> e Water This server will display your entire molecule. The atoms are coloured non-linearly as
- » lons function of the B-factor.

e Docking

s Crystal s et

e mutation prediction « Backbone with hydrogen bonds

« NMR The backbone will be displayed and inter-backbone hydrogen bonds will be added.

e Other options

% « An arrow and cylinder drawing
This server will display your molecule as an arrow and cylinder plot.
If you have detected any error, or have any question or suggestion, please send an Email to Gert =]
http://swift.cmbi.ru.nl/servers/html/graph3d.html < |
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| Classes

» Help
« Administration
 Build/check/repair model
« Structure validation

e Analvse a residue
 Protein analysis

e 2-D graphics

+ 3-D graphics

» Hydrogen (bonds)

» Accessibility
+ Atomic contacts

i
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e « Coordinate manipulations
-.l : « Rotamer related
"""_ ) » Cysteine related
l' S|« Water
] » lons
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e 4 s Other options
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« Help

3 ¢ Administration

- e Build/check/repair model
e Structure validation

e Analyse a residue

e Protein analysis

¢ 2-D graphics

e 3-D graphics

« Hydrogen (bonds)

¢ Accessibility

¢ Atomic contacts

e Coordinate manipulations
e Rotamer related

e Cysteine related

« Water

« [ons

« Docking
¢ Crystal symmet

e mutation prediction
« NMR

e Other options
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« Help

+ Administration ;. Ll
- + Build/check/repair model =
T ¢ Structure validation

« Analyse a residue

« Protein analysis

« 2-D graphics

¢ 3-D graphics

« Hvdrogen (bonds)
+ Accessibility e
+ Atomic contacts g R
» Coordinate manipulations '

« Rotamer related

« Cysteine related

« Water

 [ons

» Docking

¢ Crystal symmetry

« mutation prediction
« NMR
« Other options
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Classes

» Help

« Administration
 Build/check/repair model
« Structure validation
e Analvse a residue
 Protein analysis

e 2-D graphics

+ 3-D graphics

» Hydrogen (bonds)

» Accessibilit

+ Atomic contacts

» Coordinate manipulations
« Rotamer related

» Cysteine related

« Water

» lons

« Docking

» Crystal symmet

» mutation prediction
» NMR

¢ Other options
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b

Classes

» Help

» Administration

» Build/check/repair model
s Structure validation

e Analvse a residue
 Protein analysis

e 2-D graphics

; s 3-D graphics

« Hydrogen (bonds)

e Accessibility]

« Atomic contacts

» Coordinate manipulations
« Rotamer related

» Cysteine related

« Water

» [ons

» Docking

e Crystal s et

« mutation prediction
« NMR

e Other options

G

Hydrogen (bonds)

« Hydrogen bonded pairs in DNA/RNA
This server lists the pairs of nucleic acids that are connected by hydrogen bonds.

» Potential Hydrogen Bonds
This module computes all possible hydrogen bonds in your molecule. It will not determine
which bonds would be most favorable; you can use the "Optimal Hydrogen Bonds" server
for that purpose.

¢ Optimal Hydrogen Bonding Network
This server will compute the best possible hydrogen bond network.

+ Add Protons to the Structure
All missing protons will be added to the structure.

¢ J[UPAC atom name validation
This server will read your PDB file, list all atoms and indicate deviations from the IUPAC
nomenclature rules. A PDB file with the corrected nomenclature will be made.

]
# Downloads | fixed.pdb || 1PW2_had... | | Clear
http://swift.cmbi.ru.nl/servers/htmli/hbonds.html < |
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b

Classes

« Help

¢ Administration

¢ Build/check/repair model
¢ Structure validation
e Analyse a residue

« Protein analysis

¢ 2-D graphics

" ¢ 3-D graphics

e Hydrogen (bonds)

« Accessibility

+« Atomic contacts

Potential Hydrogen Bonds

For each hydrogen bond the four geometric parameters will be shown, together with the
corresponding hydrogen coordinates.

WARNIN G. These are not the hydrogen bonds in the molecule(s), but the hydrogen bonds that
could potentially be observed. Some of these hydrogen bonds only exist for a very small fraction of
the time, or contribute only minimally to the stability of the molecule. The 'best' hydrogen bonds,
i.e., the ones that we believe are there most of the time, and that contribute to the stability of the
(macro) molecule are determined by another server.

Date= 2009-02-23 14:02:27

Hydrogen bond related parameters

¢ Coordinate manipulations Maximal donor - acceptor distance ............ 3.50
¢ Rotamer related Maximal hydrogen - acceptor distance ......... 2.50
i Titer Maximal angular error donor - H - acceptor ... 60.00
* eine relate Maximal angular error H - acceptor - xxx ..... 90. 008
e Water
e lonS 4PHE ( 4 ) A N <> 1MET ( 1)A 0
; DI(DA)= 3.40 D(HA)= 2.44 A(H)= 19.5 A(A)= 71.9 H= 23.38 59.44 21.62
. Dr;mkma_1 AN [ 3 ) A NDZ «--> L1MET ([ 1) A 1]
+ Crystal symmetry DIDA)= 3.68 D(HA)= 2.23 AlH)= 38.5 A(A)= 34.9 H= 26.77 58,18 17.88
e mutation prediction 24LYs [ 24 ) A N <-> 3ASN [ 3)A 0
« NMR DI(DA)= 2.96 D(HA)= 1.98 A(H)= 11.3 A(A)= 31.5 H= 20.19 60.89 18.28
. SGN [ 5)A N =--> 22MG ( 22 ) A 0
» Other options D(DA)= 3.07 D(HA)= 2.09 A(H)= 16.1 A(A)= 35.7 H= 19.05 60.08 22.22
22 ARG [ 22 ) A N =-> 5GN ( 5]A 0
R D(DA)= 3.5 D(HA)= 2.11 A(H)= 23.9 A(A)= 44,6 H= 16.80 58.67 22.44
T VAL T)1A N =--> 20LYS ( 20) A 0
DI(DA)= 2.75 D(HA)= 1.98 A(H)=47.9 A(A)= 45.5 H= 15.72 57.71 26.04
8 Gl | 8 ) A N =--> 20LYS ( 20) A 0 j
- mdma 2 23 _minal e =T B WA N e e T | ALY AD o 1L MTA_CA C& 277 50 M
@ Dcwnloads“ ~ fixed.pdb | 1PW2 had... |Clear
Done < |
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b

Classes

» Help

» Administration

» Build/check/repair model
s Structure validation

e Analvse a residue
 Protein analysis

e 2-D graphics

; » 3-D graphics

« Hvdrogen (bonds)

s Accessibility

« Atomic contacts

» Coordinate manipulations
« Rotamer related

» Cysteine related

s Crystal s et

« mutation prediction
« NMR

e Other options

G

1

Add Protons to the Structure

Introduction

All missing protons will be added to the structure.

Methods

The protons will be placed such that an optimal hydrogen bonding network will result.
WARNING. When using files with many waters, please be prepared for a looooong waiting time.

Either Choose a pdb-file, I

» Water
[0S Or Choose your own file | Browse... |
» Docking

Send | Clear Form |

If you have detected any error, or have any question or suggestion, please send an Email to Gert
Vriend.
Roland Krause, Jens Erik Nielsen, Gert Vriend.

Last modified Wed Jan 21 19:41:58 2009

M
# Downloads || fixed.pdb | 1PW2_had... | Clear
Done < |l
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[ ] [ ]
Classes Optimal Hydrogen Bonding Network
« Help This is the WHAT IF output. See: Positioning hydrogen atoms by optimizing hydrogen-bond networks in
« Administration protein structures.
+ Build/check/repair model R.W.W.Hooft, C.Sander, G.Vriend, PROTEINS (1996) 26, 363-376.
» Structure validation for an explanation of the scores and penalties used.
B Date= 2009-02-23 13:58:35
« Protein analysis ates SERSReas Lol
» 2-D graphics
;e 3-D graphics IASN [ 3)A NDZ -> LMET ( 1) A SD Sym= 1Val= ©.107 DA= 3.68 DHA= 38.50
.« Hvdrogen (bonds APHE ( 4 ) A Noo->  LMET [ 1) A 0 Syn= 1Val= 0.479 DA= 3.40 DHA= 19.46
Avd ui_bi]!t ) S5GN ( 5)A N -> 22MRG ([ 22)A 0 Sym= 1Val= ©.772 DA= 3.67 DHA= 16.09
| *4ccesSiDIll VAL [ 7)A Noo-> 20LYs [ 20)A 0 Sym= 1Val= ©.584 DA= 2.75 DHA= 47.02
« Atomic contacts TVAL [ 7)A Noo-> 56N [ 5)A 0 Sym= 1Val= 0.269 DA= 3.08 DHA= 81.44
' e Coordinate manipulations BGLU [ B)A Noo-> 20LYS [ 20) A 0 Sym= 1Val= 0.663 DA= 3.33 DHA= 18.12
0ILE [ 10)A Noo-> 1BVAL [ 18 ) A 0 Sym= 1Val= 0.560 DA= 2.75 DHA= 37.07
Iy —— reiateg 1GY [ 11) A Noo-> 1BVAL [ 18 ) A 0 Sym= 1Val= ©.522 DA= 3.35 DHA= 26.58
 Cysteine relate BAY [ 13)A N> 16GY ( 16) A 0 Sym= 1Val= 0.469 DA= 2.85 DHA= 45.73
« Water 15TYR [ 15) A OH -> 148 PHE [ 152 ) A 0 Sym= 1Val= ©.561 DA= 2.96 DHA= 24.80
« lONs 1BVAL [ 18 ) A Noo-> 11GLY [ 11) A 0 Sym= 1Val= 0.614 DA= 2.99 DHA= 22.32
N 19TYR [ 19 ) A Noo-> 32LE0 [ 32)A 0 Syn= 1Val= ©.783 DA= 2.84 DHA= 6.83
* Dockin 20LYs ([ 20) A N> BGU [ B A 0 Sym= 1Val= 0.714 DA= 2.80 DHA= 13.03
« Crystal s et 2UALA ( 21) A Noo-> 30VAL [ 30) A 0 Sym= 1Val= ©.745 DA= 2.93 DHA= 13.01
« mutation prediction 22 ARG [ 22 ) A N - S5GN [ 5)A 0 Sym= 1Val= 0.645 DA= 3.05 DHA= 23.01
« NMR 2 ARG [ 22 ) A NE -> SGN [ 5)A OE1 Syn= 1 Val= ©.090 DA= 3.37 DHA= 62.67
. 22886 ( 22 ) A NHL -> 27 GLY ( 27 ) A 0 Sym= 1Val= ©.474 DA= 3.22 DHA= 33.44
» Other options ZASN ( 23) A Noo-> 28GLU [ 28)A 0 Syn= 1Val= ©.770 DA= 2.82 DHA= 9.43
4LYs ( 24 ) A Noo->  3ASH [ 3)A 0 Sym= 1Val= 0.786 DA= 2.96 DHA= 11.26
M, 5LEU [ 25) A Noo-> 23ASH [ 23 ) A D1 Sym= 1 Val= ©.644 DA= 2.79 DHA= 43.06
26 THR ( 26 ) A Noo-> 26THR [ 26 ) A 0G1 Syn= 1 Val= ©.257 DA= 2.90 DHA= 82.32
26 THR ( 26 ) A Noo-> 23ASH [ 23 ) A D1 Sym= 1 Val= ©.212 DA= 3.32 DHA= 20.88
276Y ( 27)A Noo-> 23ASH [ 23)A 0 Sym= 1Val= ©.509 DA= 2.72 DHA= 48.58
- 20 2l i 22 %A Kl q6_TUDR i b T-S T | N1 Curm— 1 Ual— fM_TRE DA — 2_2E NUA—=_132 07 j
# Downloads || fixed.pdb || 1PW2 had... | | Clear
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hd

Classes

« Help
e Administration

¢ Build/check/repair model

e Structure validation
e Analyse a residue

¢ Protein analysis

« 2-D graphics

g ¢ 3-D graphics

« Hydrogen (bonds)

» Accessibility

+ Atomic contacts

+ Coordinate manipulations
« Rotamer related

e Cysteine related

+ Water

 Jons

» Docking

¢ Crystal symmetry

» mutation prediction
» NMR

» Other options

G

Accessibility

» Accessibility
Calculate the accessible molecular surface. Output per atom.

+ Buried surface.
Calculate the surface buried relative to the residue in vacuum.

¢ Accessible Molecular Surface
Calculate the accessible molecular surface. Output per residue.

» Relative Surface exposure.

Often normal accessibility calculations exaggerate things. This server calculates for every
residue what its accessibility would be if you would have mutated it into an alanine.

» Surface buried by a ligand.
This server calculates the molecular surface area that is buried because a ligand is bound
to a macromolecule.

Ad
@ Downloads | fixed.pdb | 1PW2_had... | Clear
Done < |l
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Classes Accessibility
» Help This is the WHAT IF output:
¢ Administration
I —— Date= 2009-62-23 14:11:43
« Build/check/repair model
e Structure validation Residue: TMET ( 1) A (Prp= ©.00)
IAIIHJJEB a residue Atom X ¥ Z Acc B OWT  vdw Colr AtOK Vwal
; : N 25.6 56.2 23.7 5.666.5 1.0 1.7 340  + 37.00 N
-Prutemailgl 15 A 266 57.1 23.0 1.9 658 1.0 1.8 240  + 40.00  CA
e 2-D gra 1cs C 6.0 58.6 22.9 1.263.8 1.0 1.8 240 + 3100 C
;e 3-D graphics 0 249 58.8 234 19648 1.0 1.4 120 + 30.00 O
.« Hydrogen (bonds) (B 26.8 56.6 21.6 0.567.1 1.0 1.8 240  + 37.00 (B
é EE (G 27.8 57.5 20.8 0.369.4 1.0 1.8 240  + 33.00 (G
. Accessibilit SO 28.1 56.9 19.1 3.272.8 1.0 2.0 189  + 34.00  SD
e Atomic contacts CE 207 56.1 19.3 6.670.7 1.0 1.8 240  + 27.00 CE
. e Coordinate manipulations _
.« Hotamer related :iﬂdue: X 2$LU tz EA} g B ‘ﬁ?’z Sdsmu AtOK Val
b . om cC oLr d
» Cysteine related N 26.8 59.5 22.4 0.0623 1.0 1.7 348  + 31.08 N
+ Water CA 264 60.9 22.3 2.460.1 1.0 1.8 240  + 32.00  CA
« Tons C 253 61.1 21.2 0.258.4 1.0 1.8 240  + 37.00 C
; 0 246 62.1 21.2 1.957.7 1.0 1.4 120 + 3100 O
L]
DC—QDCI{E':J t (6 27.6 61.7 21.9 7.360.1 1.0 1.8 240  + 24.00 (B
Cbesllbidile sl e (G 28,8 616 22.811.460.6 1.0 1.8 240 + 17.00 (G
« mutation prediction (0 29.4 60.2 22.7 3.36l4 1.0 1.8 240 + 19.00 D
« NMR OE1 20.9 59.9 21.6 5.660.8 1.0 1.4 120  + 16.00  OFl
« Other options OE2 29.4 59.5 23.7 6.662.1 1.0 1.4 120  + 16.00  OF2
Residue: JAN L 3)A (Prp= 0.00)
Ry AMtom X Y Z Acc B WD Vdw Colr AtOK val
N 25.1 60.1 203 0.055.8 1.0 1.7 340  + 40.00 N
A 241 60.2 19.3 0.354.0 1.0 1.8 240  + 48.00  CA
C 227 59.8 19.8 0.053.0 1.0 1.8 240  + 50.00 C -
# Downloads|| —_ fixed.pdb || 1PW2_had... | | Clear

Done < |l
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[ ]
Classes Buried surface.
» Help This is the WHAT IF output:
» Administration
s s Date= 2009-02-23 14:06:53
« Build/check/repair model
» Structure validation Residue: TMET ( 1)A (Prp= 0.00)
. Analjﬁe a residue Phi= 999.9 Psi= 177.6 Omega=-179.3
: : Atom X ¥ Z Acc B OWT  VWdw Colr OK Use Vac %
-Pruteman_a]vs'ls N 25.6 56.2 23.7 5.666.5 1.0 17340 + - 167 33.6
I » 2-D gra h}cs CA 26,6 57.1 23.0 19658 1.0 18240 + - 4.2 458
;e 3-D graphics C 260 58.6 229 12638 1.0 1.8240 + - 19 E3.6
.« Hydrogen (bonds) 0 249 58.8 23.4 1.964.8 1.0 1.4 120 + - 6.6 20.0
é ey 6B 26.8 56,6 21.6 0.567.1 1.0 18240 + - 7.0 7.5
.~ Accessibilit G 27.8 57.5 20.8 0.369.4 1.0 1.8280 + - 3.3 10.5
» Atomic contacts sD 28,1 569 19.1 3.272.8 1.0 2.0180 + - 19.4 16.7
» Coordinate manipulations CE 29.7 56,1 19.3 6,670.7 1.0 1.8240 + - 21.7 30.6
~ » Rotamer related 214 80.7 26.5
I » Cysteine related Residue: 260 [ 2)A (Prp= 0.00)
» Water Phi= -74.0 Psi= -17.8 Omega=-179.5
e lONS Atom X Y Z Acc BOWT vdW Colr  OK Use Vac, %
; N 268 50.5 22.4 0.062.3 1.0 1.7340 + - 0.5 0.0
[ ]
EDCI%:J t (A 264 60.9 22,3 2.460.1 1.0 1.8240 + - 2.6 093.3
B € 253 611 21.2 0.258.4 1.0 18240 + - 0.9 200
« mutation prediction 0 246 62,1 21.2 19577 1.0 1.4 120 + - 7.4 25.7
« NMR (B 27.6 61.7 21.9 7.360.1 1.0 1.8240 + - 8.2 89.4
- (G 28.8 61.6 22.8 11.4 60.6 1.0 1.8 240 + - 11.4 100.0
» Other options (0 29.4 60.2 22.7 3.36L.4 1.0 1.8240 + - 3.3100.0
0E1 29.9 59.9 21.6 5.660.8 1.0 1.4120 + - 0.2 60.9
Bl 0E2 29.4 59.5 23.7 6.662.1 1.0 14120 + - 6.7 98.4
38.7 50.1 77.2
Residue: 3ASN ( 3 )A (Prp= 8.00) i+
# annluads“ " fixedpdo | 1PW2 had... ‘Clear

Done o ([
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»

o] The WHAT IF Web Int... 3 |SSeznam

X |

b

Classes

» Help

« Administration

« Build/check/repair model
« Structure validation

e Analvse a residue
 Protein analysis

e 2-D graphics

" + 3-D graphics

« Hvdrogen (bonds)

o Accessibility
« Atomic contacts

» Coordinate manipulations
« Rotamer related

» Cysteine related

+ Water

» lons

» Docking

« Crystal s et

+ mutation prediction

+ NMR

¢ Other options

G

Atomic contacts

« Interatomic bumps.
Check for (too) short interatomic distances (bumps).

« Residue contact diagonal plot
A two dimensional plot is generated. The sequence is placed along each of the axes. Little
squares indicate that the corresponding residues on the two axes make at least one
atomic contact in the PDB file.

¢ Interatomic contacts.
This server calculates contacts between all atoms in your PDB file, including water. All
contacts are listed only once. Symmetry contacts are excluded. Contact distance 0.25
Angstrom.

¢ Interatomic contacts.
This server calculates contacts between all atoms in your PDB file, including water. All
contacts are listed only once. Symmetry contacts are excluded. Contact distance 1.0

Angstrom.
. Al
# Downloads | fixed.pdb || 1PW2_had... | Clear
http://swift.cmbi.ru.nl/servers/html/contac.html < |
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[0l The WHAT IF Web Int... & |S Seznam % | M
Cl Int t i tact
asses nteractomicC contacts.
« Help The list of contacting atom pairs:
e Administration
- . Date= 2009-02-23 14:41:21
« Build/check/repair model
e Structure validation Calculate contacts 1 - 295 -» 1 - 295 d= ©.250
¢ Analvse a residue 1 1MET ( 1)A C == 3AN ( 3)A N = 3.17 H-ene= -- 0 Sym= (B-B)
: : 2 1MET ( 1)A SD < 3ASH ( 3)A ND2 D= 3.08 H-ene= .11 Syn= (5-5)
e aﬂal L 3 OLMET ( 1)A CE <= G6ILE ( 70) A (G2 D= 3.68 H-ene= -- 0 Syn= (5-5)
_ e« 2D gra ics 4 26W ( 2)aA C < 4PHE ( 4)A N D= 3.16 H-ene= -- 0 Syn= (B-B)
" e 3-D graphics 5 26 (21 A 0 <= 4PHE ( 4 )A N = 3.35 H-ene= -- 0 Syn= (B-B)
« Hvdrogen (bonds) 6 3ASN ( 3)A 0 < 24LYs ( 24)A N D= 2.95 H-ene= 0.71 Syn= (B-B)
e 7 3ASN ( 3)A €6 <> 295 HOH ( 635 ) - 0 = 3.32 H-ene= -- 0 Sym= (5-W)
* ACCBF’_SLb'ht B 3ASH ( 3)A NDZ <> 295 HOH ( 635 ) - 0 D= 2.80 H-ene= 0.68 Syn= (5-W)
» Atomic contacts 9 4PHE ( 4)A CA < 22 ARG ( 22 ) A 0 D= 3.34 H-ene= -- 0 Syn= [B-B)
e Coordinate manipulations 1 4PHE [ 4 ) A B <> 32 LEU [ 32)A (D1 D= 3.62 H-ene= -- 0 Sym= (5-5)
b 5 12 4PHE ( 4)a (El< 66ILE ( 70 ) A (DL D= 3.57 H-ene= -- O Syn= (5-5)
» Cysteine related 13 56N ( 5)4A C < TVAL ( 7)A N D= 3.57 H-ene= -- 0 Syn= (B-B)
» Water 14 56N ( 5)A 0 <« 7JVAL ( 7)A N D= 3.08 H-ene= 0.27 Syn= [B-B)
« [ons 5 56N ( 5)A 0 < 21AA ( 21)A CA D= 3.22 H-ene= -- 0 Syn= (B-B)
v 16 56N ( 5)A 0 < 21AA ( 21)A (B D= 3.32 H-ene= -- 0 Syn= (B-5)
mg t 17 56N ( 5)A N < 22ARG ( 22 ) A 0 = 3.07 H-ene= 0.77 Syn= (B-B)
. LS CLry 1B 56N ( 5)A 0 < 22ARG ( 22 )A N D= 3.05 H-ene= 0.64 Syn= (B-B)
 mutation prediction 19 56N ( 5)A G <= 22 ARG [ 22 ) A (B D= 3.50 H-ene= -- © Sym= (5-5)
« NMR 200 560 ( 5)A OEl <> 22 ARG ( 22 ) A (0 D= 3.32 H-ene= -- 0 Syn= (5-5)
: 21 56N ( 5)4A (B < 24LYS ( 24) A CE D= 3.68 H-ene= -- 0 Syn= (5-5)
» Other options 22 6LYS [ 6)A C < B8GU ( 8)A N D= 3.46 H-ene= -- O Syn= (B-B)
3 6LYS ( 6)A M < 1OTR ( 19)A G D= 3.79 H-ene= -- 0 Syn= (5-5)
R 24 6LYs ( 6)A (M <= 19 TR ( 19) A (D2 D= 3.47 H-ene= -- 0 Syn= (5-5)
35 6LYS ( 6)A M < 1OTR ( 19)A CE2 D= 3.65 H-ene= -- 0 Syn= (5-5)
26 TVAL ([ T7)A N o< 20LYs ( 20) A 0 D= 2.75 H-ene= 0.58 Syn= (B-B)
27 TVAL ( T7)A (B < 20LYS ( 20) A 0 = 3.36 H-ene= -- 0 Sym= (5-B) <
] Dcwnlaads“"l NAS200 V1... | |C|ear
Done e |



Coordinate manipulation

2/ 01 The WHAT IF Web Interface - Mozilla Firefox

File Edit View History Bookmarks ScrapBook Tools Help
» & B |l http:/swift.cmbi.ru.nl/servers/html/index.html _~ | [G~Tauthorization mandriva®,

S Most Visited~ [o/English - Czech Dict... | EINeviditelny pes EdBritské listy SSeznam FISupport~ SunSITE Czech Rep... »
lel The WHAT IF Web Int... |SSeznam % | B

Classes
+ Help Coordinate manipulations

¢ Administration

¢ Build/check/repair model

¢ Structure validation

e Analyse a residue s Center a structure

« Protein analysis Put the center of gravity of a structure in the origin.

e 2-D graphics

¢ 3-D graphics

e Hydrogen (bonds) ¢ Center of a structure

« Accessibility Determines the center of gravity.
Atomic contacts =~

¢ Coordinate manipulations

« Rotamer related

» Cysteine related If you have detected any error, or have any question or suggestion, please send an Email to Gert
o Water Vriend.

» lons Roland Krause, Jens Erik Nielsen, Gert Vriend.
» Docking
¢ Crystal s et

« NMR
¢ Other options

GEED

(% Downloads| %) NAS200_V1... | _centerpdb
http://swift.cmbi.ru.nl/servers/html/coords.html
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B

[e| The WHAT IF Web Int... |fm Sarkozy vyznamenal... i< |

h

Classes

« Help

e Administration

» Build/check/repair model
« Structure validation

» Analyse a residue

» Protein analysis

e 2-D graphics

I » 3-D graphics

*  » Hydrogen (bonds)

» Accessibility

e [Atomic contacts

e Coordinate manipulations
e« Rotamer related

# e Cysteine related

o Crystal symmetry

» mutation prediction
s NMR

e Other options

D

Crystal symmetry

« Contacts with symmetry related molecules in a crystal
This server calculates contacts between pairs of atoms. Pairs of atoms are analysed only if
both atoms sit in different asymmetric units. The contact cutoff is 0.5 Angstrom.

« Contacts with symmetry related molecules in a crystal
This server calculates contacts between pairs of atoms. Pairs of atoms are analysed only if
both atoms sit in different asymmetric units. The contact cutoff is 2.5 Angstrom.

» Contacts with symmetry related molecules in a crystal
This server calculates contacts between pairs of atoms. Pairs of atoms are analysed only if
both atoms sit in different asymmetric units. The contact cutoff is 5.0 Angstrom.

+ Add shell of symmetry related residues
This server will add a 1.0 Angstrom shell of symmetry related residues around the
molecule read from the PDB file.

» Add shell of symmetry related residues
This server will add a 5.0 Angstrom shell of symmetry related residues around the
molecule read from the PDB file.

http://swift.cmbi.ru.nl/servers/html/sy mmetry.html O

Bl
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*

lo| The WHAT IF Web Int... |ﬁ7|53rkozy vyznamenal... i | M
[ ] ]
Classes Contacts with symmetry related molecules in a
« Help crystal
¢ Administration
¢ Build/check/repair model The list of contacting atom pairs:
o Structure validation Dates 2009.02.23 15:26:00
¢ Analyse a residue ates SRRRenad Dreb
« Protein analysis You are prompted for the first range
s 2-D graphics
: Calculate contacts 1 - 295 -= 1 - 285 d= 2.500
. -
ISjID L hui)s d 1 1MET { 1)4 G <175 TYR (179 ) A (B D= 539 Hene= -- 0 Sym= 9 (5-5)
y Sl 2 1KET ( 1)A (G < 175 YR (179 ) A (G D= 5.72 H-ene= -- 0 Syn= 0§ (5-5)
» Accessibilit 3 L1KET ( 1)4 (G <= 175 VR (179 ) A (Ol D= 5.68 H-ene= -- O Sym= 9 (5-5)
¥
« Atomic contacts 4 1T : 1 ; A SD <> 175 TYR : 179 g A N D= 594 Hene= --0 Sym= 9 Es-ag
- : - 5 1 FET 1)A SD <175 YR (179 ) A CA D= 4,62 Hene= -- 0 Sym= 9 (5-B
. Cuurdmatelmandl ulations 6 1MET ( 1)A  SD < 175TYR (179 JA  C D= 4.8 Heene= -- 0 Syn= O (S-B)
* Rotamer relate 7 LMET [ 1)4A SD <175 TYR (179 ) A 0 D= 534 Hene= --0 Sym= 9 (5-B)
¢ Cysteine related B OLMET [ 1) SD == 175 TYR ( 179 ) A (B D= 3.6¢ H-ene= -- 0 Sym= 9 (5-5)
¥
¢ Water 9 LMET ( 1)A SD <175 TYR (179 ) A CG D= 4,15 H-ene= -- 0 Sym= 9 (5-5)
o lons B LMET [ 1)4A SD <175 TYR (179 ) A (Ol D= 4.37 H-ene= -- 0 Sym= 9 (5-5)
— 1 1MET [ 1) A SD <> 175 TYR (179 ) A (D2 D= 5.85 H-ene= -- O Sym= 9§ (5-5)
» Dockin 12 1MET [ 1)4A SD <175 YR (179 ) A CEl D= 5.39 H-ene= -- 0 Sym= 9 (5-5)
e Crystal s et 13 1MET ( 1)A 5D <> 175 YR (179 ) A (E? D= 5.96 H-ene= -- @ Sym= 9 (5-5)
« mutation prediction 4 1MET ( 1)A SO == 175 TYR (179 ) A CZ D= 6.10 H-ene= -- @ Sym= 9 (5-5)
NMR 15 1MET [ 1) A (E <175 TYR (179 ) A €A D= 5.10 H-ene= -- 0 Sym= 9 (5-B)
¢ S _ B LMET ( 1)A CE <175 VR (179 ) A C D= 4,85 H-ene= -- 0 Sym= 9 (5-B)
¢ Other options 17 1MET ( 1)4A CE <= 175 TYR (179 ) A 0 D= 4.98 Henes -- 0 Sym= 9 (5-B)
1B 1MET [ 1) A (E <175 TYR (179 ) A (B D= 4,19 H-ene= -- ® Sym= 9§ (5-5)
% 19 LMET ( 1) A CE <= 175 TYR (179 ) A G D= 5.10 H-ene= -- @ Sym= O (5-5)
20 TMET ( 1)A (E <175 TYR (179 ) A (Dl D= 5.60 H-ene= -- © Sym= 9§ (5-5)
21 LMET ( 1)4 (E <175 VR (179 ) A (02 D= 5.83 H-ene= -- 0 Sym= 9 (5-5)
22 TMET ( 1)A (G <176 TYR ( 180 ) A 0 D= 523 Hene= -- 0 Sym= 9 (5-B)
23 LMET ( 1)A4 SD <176 TYR ( 180 ) A N D= 500 H-ene= -- 0 Sym= 9 (5-B)
24 TMET [ 1)A SD <> 176 TYR ( 180 ) A €A D= 5.77 H-ene= -- 0 Sym= 9 (5-B)
25 1 MET 1.0 A cn 176 TVE [ 1om 3 A i M- G 18 U.ono— £ Swm— [¥] [c.pl j
Done e |
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[o| The WHAT IF Web Int... |$ Seznam % | M
Classes Average B factors
e Help Residue with secondary structure, averaged B factor for backbone, side chain, and all (heavy)
¢ Administration atoms:
* Build/ checkfrt_anau_" model Date= 2009-02-23 14:55:20
. M‘mm B-factors averaged over:
¢ Analyse a residue Residue  Chain Backbone Side chain All
« Protein analysis TVET ( 1)A 64.9725 69.7275 67.4750
; 26 ( 2)A T 59.3700 60,7980 60.2744
[ *2-Dgra h.u:s 3ASN (3 )A T 53.6350 52.0100 52.9475
r o 3-D graphics 4PHE ( 4 ) A S 50.3975 42.3129 45.3436
¢ Hydrogen (bonds) S5GN ( 5)A S 50,3000 59.4240 55.4800
o Accessibility 6LYS ( 6)A 5 488750 50,7200 50,0111
: : FVAL [ 7)A S 47.7400 45.4633 46,9071
¢ %‘m : BGLU ( 8)A S 462275 50.8320 48.9244
. e Coordinate manipulations 9LYS ( 9)A S 47.0050 49.6160 48.5667
é e Rotamer related 0ILE ( 10)A 5§ 48,0375 47.0000 47.6838
; o Cvsteine related 1WGEY ( 11)A 5 475375 -1.0000 47.5375
« Water 12GU ( 12)A 5 454225 53.7880 50,1811
Sedetb BGY ( 13)A 38.9275 -1.0000 38.9275
e JOns WTHR ( 14 )A T 356600 37.1467 36.4400
« Docking 15TYR ( 15)A T 31.0475 32,5175 32.1108
o Crvstal & ot 6GY ( 16)A T 27.7700 -1.0000 27.7700
: . VAL ( 17 ) A 5 28.6475 32,2900 30.3514
» mutation prediction VAL ( 183)A 5 27.0100 26.8700 27.0929
« NMR 19 TYR ( 19 ) A S 25,7900 45,1838 38,8025
¢ Other options 0LYS { 200 A 5 24,5725 25,5140 25,2067
20ALA { 21 ) A S 264075 25,9700  26.5200
% 22ARG ( 22 ) A 5 32,2350 35.0171 34.0064
23ASN { 23 ) A S 416075 43.5675 42.7125
24LYS ( 24 ) A T 485050 47.2500 47.9189
2BLEU ( 25 ) A T 52,7225 55.7525 54.3625
26THR ( 26 ) A T 50,7999 52,4533 51,6457 =l
# Downloads % NAS200 V1...|| _center.pdb | Clear

Done

¢ |l
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Classes Residue contact diagonal plot

« Help Residue-residue contact plot.
e Administration
« Build/check/repair model If you have detected any error, or have any question or suggestion, please send an Email to Gert
« Structure validation Vriend.

» Analyse a residue Roland Krause, Jens Erik Nielsen, Gert Vriend.

e Protein analysis
e 2-D graphics Last modified Mon Feb 23 14:38:58 2009
¢ 3-D graphics

+ Hydrogen (bonds)

¢ Accessibility

¢ Atomic contacts

» Coordinate manipulations
» Rotamer related

« Cysteine related

« Water

¢ lons

» Docking
¢ Crystal s et

« mutation prediction
« NMR

¢ Other options

@D

' ¥ Downloads||**, NAS200 V1...
Done




Ukoly:

Vykreslete Ramachandrantiv diagram pro molekulu
s PDB kodem 3S2P

Zj1stéte kontakty residui teto molekuly s ligandem
Vypiste sekvencit AK v proteinu

Vytvorte graf kontakti mezi residui v proteimnu
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