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http://anm.csb.pitt.edu/

Anisotropic Network Model Web Server 2.0

Go to http://anm.csb.pitt.edu/ =

Enter PDB id | 1. Inputs & ANM calculation
(Enter) Cutoff, etc.

Click Calculate

Automatically go to output page: eigenvalues, eigenvectors, movies, etc. _
Accept Java running

(1) Change movie and save snapshot

(2) Click Download files = | 2. Outputs & Analyses

(3) Click Create PDB (motion)

(4) Click Create PyMol script

(5) Click B-factors/mode fluctuations

(6) Click Correlations -

Additional options: custom PDB, ligands
Click Submit your own protein
Click Proceed with advanced input options



Input & ANM calculation & Output
Input Calculation Output

Lower frequency

113 positions Connect spring: Global motion

(PDB 1XPA) Ca pairs within 15 A

Model9
Normal Mode Analysis

Higher frequency
Local motion

* Each mode has a vector (3N components, N=113) & a frequency.

Mode333 (3N-6, N=113)

-> eigenvector & eigenvalue




1. Inputs & ANM calculation
Anisotropic Network Model Web Server 2.0 (2014) A ©

What's new in this version? Having Java problems?

Enter

Enter the PDB id of ywsur protein

|‘1XPA \ @ pdb codrdinates ' biological unit

or

Submit your own protein

| Browse... | No file selected.

Enter chain (default: all polypeptide chains)|:* |

Enter model (for multi-model files such as from NMR) ]'all

Enter cutoff for interaction between Ca atoms (A) ] 15 \

Enter distance weight factor for interaction between Ca atoms ]'O

Enter number of normal modes to calculate | 20 |

Click

oiver @ Matlab Blzpack

nter engine for el

| Calculate || Proceeiwith advanced input options |

Theory and documentation ANM source code

References

Jmol site

Related links

Contact us

Sponsorship




2. Outputs & Analyses: (1) Change movie and save snapshot

What's new in this
version?

Having Java problems?

O vibrations [
Modes | 2 * |

Frequency | 0.25hz = |
Amplitude scaling '
|05 2]

EVEC’EOTS
Length 1 = |
Width | 10 * |

Color | yellow = |

Display
Atoms | 0

a‘ b
o

0o = (1) Change movie
. (display options)

all el

-

Color | Color = |
- |

Note! the color might not match the
vibrational mode!

) ANM model cutoff 10
A

") ANM model cutoff 15
A

'_! Chain connectivity
@ Select all

" get snapshot ] /

\' restore default setting |

— Save snapshot

ick these!

—(2)

(3)

(a)

(5)

(6)

Download
files

Create PDB
(motion)

Create
PyMol script

B-factors/mode
fluctuations

Correlations

Distance fluctuations and
deformation energy

GNM

Submit new
structure




2. Outputs & Analyses: (2) Download files

ANM calculation for 1xpa
First 30 eigenvalues (from 7 to 36)

Small Eigenvalues €=

Slow eigenvectors G

— X, Y, Z vector components at 113 positions (total 339 lines)
for first 20 modes (from 2 to 21 columns)

X components of slow eigenvectors
Y components of slow eigenvectors
Z components of slow eigenvectors
Normalized slow modes. Fluctuations of residues in each individual mode
Hessian matrix in a coordinates format (x y value)

Theoretical and experimental b-factors

Correlation between theoretical and experimental b-factors

Estimated value of spring constant

XYZ-format file including Ca coordinates and eigenvectors

A gamess-format file including Ca coordinates and eigenvectors

input PDB coordinates file used for the calculations

index file (corespondance between residues in the PDB and their indices in the model)



2. Outputs & Analyses: (3) Create PDB (motion)

Create your own PDB file for a selected vibration mode

- |

mode: | 2

number of frames (define resolution of motion): |20 |

scale (define the amplitude of the motion): |15 |

-

1xpa.pdb.15.2.15.20.pdb

mode 2 | cutoff: 15 | number of frames: 20 | scale: 15

Note, the following options are for visualization only and will not alter the PDB file

! Animation Vibration frequency | 5 - | Display | backbone I |

Wﬁle of vibrational motio@

Color | fluctuations = ‘

Click



2. Outputs & Analyses: (4) Create PyMol script

Create PyMol scripts to vizualise vibrations

Define modes (you will get a script for each of the modes in the range). from \ P | to 2 -

number of frames (determine resolution of motion, must be integer, even number prefered): | 20 ° \

scale (define the amplitude of the motion):; |15 |

number of arrows (vectors indicate size and directiocn of motion) per chain : |5 |

| submit | Click

To explore the dynamics of each mode using PyMol:

Download the 3 files below associated with the mode to one folder on your local computer
Open PyMol

From the main menu choose the "Run" option

In the dialog box choose the script with the suffix ".pml" that you just downloaded

You will now see that the molecule appear on the screen. To start the animation just press on the play (triangle) bottun on the lower right
side of the session.

e Use the other buttons to stop the animation and go back and forth between the frames. You can also control the speed of the animation by
choosing the "Speed" option from the "Movie" manu in the upper tool bar in the consule page.

PyMol movie

A zipped directory with all files for modes 2 - 2
Mode 2:

m 00002.pml

1xpa_Mode_00002_Arrows.py

a_Mode_00002.pdb

e 3 files above

A zipped




2. Outputs & Analyses: (5) B-factors/mode fluctuations

@h‘i me ™ Click for explanation

Chain A

0.05

T

0.04

0.03
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T

Mean Squared Fluctations

0.01

“Save image as”
using right
button of mouse
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exp B factors -calc B factors —Hode 2

& B-factors —

" normalized
B factors

@Calculated
B-factors

" IMode 1
& Mode 2
I Mode 3
I Mode 4
IMode 5
I Mode 6
"I Mode 7

'Mode 8 S— Change options

" I'Mode 9

" IMode 10
. Mode 11
" IMode 12
 IMode 13
I Mode 14
_Mode 15
I Mode 16
| 'Mode 17
_IMode 18
I Mode 19
I Mode 20 ==

Click




Check
-
movie
| Reset graphics | Mode:
fpI—
= Select range of modes for
covariance analysis:
Change Low  High |
o 2 - |2
options | - '|
|| Calculation of covariance
based on all modes
Click Cuome)

2. Outputs & Analyses: (6) Correlations

W in to a specific region of interest. Download
mageortext ) Save image or text

Press o
matrix

CHLOOA
CHLOSA
CHLOGEA
CA1o9A
CrallzhA
CA115A
CH118A
CrlZ1A
CH1Z4A
CRLZ7A
CAL30A
CH133A
CH136A
CHL39A
Crldzh
CAld5h
Crldan
CA151A
CH1T4A
CH1S7A
CH1G0A
Crlasn
CAlE6A
CH1G9A
CH172A
CHL7SA
CH17SA
CAl51A
CHlGdA
CH1E7A
CH19OA
CH193A
CHL96A
CH1S997
CAZ0ZA
CHZ0SA

Click for explana

tioif

CALO0A
CALO3A
CALOEA
CALO9A
CAlizA
CA115A

4

2

<

CALZ1A

_|Cptzdn

e CAL15A

J-

B criz7n
CALI0A
CALI3A
CAL3EA
CALIZA
CALd2A
CALATA

- CALAEA
CALS1A
CALG4A
CAL7A
CALGOA
CALE3A
CALEEA
CALEDA
CAL72A
CAL7SA
CALTSA
CALELA
CALEdA
CALETA
CALI0A
CALI3A
CALSEA
CALIZA
CAZOZA
CAZOSA
CAZOBA

3

| Correlated
= Anti-correlated



Additional options
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What's new in this version? Having Java problems? Select nodes and distance cutoffs for your molecule. The nodes are the atoms which participate in the
) ] elastic network and for which dynamic information will be available following the calculations. cutoff
Enter the PDB id of your protein distances (which in starting from version 2.0 can be assigned separately to each atom type) determine

which pairs of those nodes will be inter-connected with harmonic spring in this network.See also here.

AN ‘ pdb coordinates blolagical unit Select protein nodes and insert half distance cutoff:

7 \55 |

CIiCk & ‘ & ca ‘75 ‘
Submit D | @5 ‘

]

or

Submit your own protein

| Browse... | No file selecte 7.5 3

Ll c
Enter chain (default: all polypeptide chains)\* ] ‘

Select ligand nodes and insert half distance cutoff:

Enter model (for multi-model files such as from NMR) |all \

N |
Enter cutoff for interaction between Ca atoms (A) ]15 ]

: ; . . pr— If you want to use precalculated modes, submit the files corresponding to the X,Y,Z components of
Enter distance weight factor for interaction between Ca atoms |0 ] these modes (see example for the format)

Enter number of normal modes to calculate |20 | X values: | Browse... | No file selected.
® - Y values: | Browse... | No file selected.

Enter engine for eigensolver Matlab "' Blzpack e N
ler engine joreigensolve ZIE, HaC Zvalues:\ Browse... | No file selected.

| Calculate }(@ith advanced input options
Click ~—_ ‘ ewm ) Click

Theory and documentation ANM source code References Jmol site Related links Contact us Sponsorship




