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Binding hot spots: Antibody-antigen
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Binding hot spots: Antibody-antigen
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Binding hot spots: Antibody-antigen
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Binding hot spots: Antibody-antigen

KOC UNIVERSITY
HOT SPOT PREDICTION SERVER FOR PROTEIN INTERFACES

Please cits the following reference

Tunchag N, Gursay A, Keskin O Identification of computational hotspots in protein interfaces: combining solvent accessibility and inter-residue potentials
improves the accuracy. Bioinformalics. 2009 Jun 15,25{12).1513-20.[Link

Belows you can try aur prediction algorithm by entering the four letter PDB code of a protein or uploading your own structure file that is in the PDB format with

the chain identifiers. Please do not submit PDEB files containing only one chain. This will return an error! Hotpoint requires two chain identifiers which
corresponds to a protein interface

Run our prediction algorithm for a particular input protein.

Enter the four letter PDB code for automatic download from PDB:

Or load your structure file from disk HIEE---

Enter the one letter chain identifiers for interface generation.

Chaint:[]  Chain2[]

Enter the distance threshold to fetch the interface residues

© Default:The sum of van der Waals radii of two atoms + 0,54
€ User defined distance threshold (A)

_Em |

http://prism.ccbb.ku.edu.tr/hotpoint/




Binding hot spots: Antibody-antigen

Mitchell Lab - KFC Server

Login

Here are instructions in case you run into trouble. They will help you avoid common mistakes, such as uploading a file with only one
chain, files with odd naming conventions, or files that contain non-amino/nucleic acid groups at ATOM records,

—Required input

Usernare (or type 'gquest': @ Email Address: @

| AND | Upload

Instructions
Upload Complex: @ OR P08 Code: D Flease register if you wish to
I S

maintain an archive of your KFC
jobs. Users may also submit jobs
using the login name guest,
with ar without an email
address. If you do not provide
an email address, your results
will only be accessible via the
Job Marne: D kit job queue.
|

Pratein 1 Chainlist: @ Protein 2 Chainlist: @

Place your mouse over the @
o . . . i for infi ti bout h
Note: You mmay leave the chaln identifliers blank if vour PDE file containg & complex of Ican farintormation about eac

; o field,
ewactly two chains separated by a TER record. Do not upload structures containing
only 3 single chain, a5 this will return an error.,

—Optional input

Consurf Scores: @ Rosetta AlaScan: D Experimental Data: Q

e .- || ... || ...

Please do not submit PDB files containing only one chain! The KFC model requires a protein interface, meaning two or more chains in
contact with one anather. If you want to predict functional residues for a single protein chain, we highly recommend that you lock inta
Consurf or Evolutionary Trace or one of the many websites mentioned in this paper.

http://kfc.mitchell-lab.org/




Tutorial 3: Ibalizumab

Creating proteins structure:

1.Pdb ID: 302D (TMB355)
2.Submitting 302D file to H++ server

HOME

PROCESS A STRUCTURE
VIEW SUBMISSIONS
CoNTACT Us

EAQ
EXAMPLES
CREDITS

Hello, Wang.

-- Logout

-- Preferences

Fridaw
September zoth 2011
oz:31:31 AM EST

VERIFY YOUR STRUCTURE

The information retrieved frorm wour structure:

Title: 2INUG.1.pdb: unknown

pPH: unknown
IModel Count: 1

ESTIMATED EUMN TIME: o hrs 1 min 19 sec (Actual titne will wary depending on
load on the H++ serwver)

o

Titratable sites (estimated): 44

Model Number: 1
Chain Count: 1
Chain MNumber: 1

Mumber of Armino Acids: 99
Mumber of Neucleic Acids: O

Calculations will be performed using the following physical conditions:

Salinity:
Internal Dielectric:

External Dielectric:

The pdb structure will be protonated assumming pH of:

Correct orientation of ASMN, GLIN and HIS groups, add H atoms, and assign HIS
H atorns to the & or £ O, based on van der Waals contacts and H-bonding.

Cutput Options:

Frepare explicit solwent box topology fcoordinate files

CAMBER):




Tutorial 3: Ibalizumab

Creating proteins structure:

3. Waiting for the H++ server ~10 min

PROCESSING...

HOME

PROCESS A STRUCTURE
VIEW SUBMISSIONS CURRENT STEP : Cleaning Up....

CONTACT US
FAQ PROGRESS:  10%

ExaMPLES [ Y
CREDITS

Starting Process....

Determining Asn, Gln, His flips, adding H atorns, and assigning His default
deprotonation state (delta/epsilon) SUCCESS View Log

Standardizing atorn,/residue names Warning: one or more alternative atom
conformations have been detected and removed from your input structure. Flease
read the following log file for detailz. SUCCEESS View Log

Adding missing atoms from AMBEFR. databases and BABEL databages

Sl WARNING: H++ iz automatically processing vour ligand input. This is alwavys a
tricky business {e.g. ligands mav contain unanticipated characteristics 3, therefore

Hella, Wang.

- Preferences we strongly recomrnended that you closely review the following log messages. In
case of an error, or ifin doubt, prepare the ligand input manually as described in
the FAQ.

Friday WO LIGAWD_WET_CHARGE iz availabe from the INFUT FDE. Assuming o

September zoth zo11
oz:aziaz AMEST




Tutorial 3: Ibalizumab

Creating proteins structure:

4. Downloading GB and TIP3 files

HOME

PROCESS A STRUCTURE
VIEW SUBMISSIONS
CONTACT Us

FAQ

EXAMPLES

CREDITS

———— ]
Hello, Wang.

- Logout

-- Preferences

Friday
September qoth zo11
n2:32:32 AM EST

PROCESSING...

CURRENT STEP: Done.

PROGRESS:  100%
T —

Starting Process....

Determining Asn, Gln, His flips, adding H atoms, and assigning His default
deprotonation state {delta/epsilon) SUCCESS View Log

Standardizing atom,/residus narmes Warning: one or more alternative atom
conformations have been detected and removed from wour input structure. Please
read the following log file for details. SUCCESE View Log

Adding missing atoms from AMBER databases and BABEL databases

WARNING: H++ is autormatically processing ywour ligand input. This is always a
tricky business (e.g. ligands may contain unanticipated characteristics J, therefore
we strongly recommended that you closely review the following log messages. In
case of an error, or if in doubt, prepare the ligand input manually as described in
the FAG.

WO LIGAND_MNET_CHARGE is availabe from the INFUT PDB. Assuming o
SUCCESE View Log

Optimizing positions of the added hydrogens SUCCESS View Log

Adding atomic charges and radii from AMBER databaszes SUCCESE View Log
Checking file for consistency SUCCESE View Log

Identifying titratable sites... BUCCESE: found 46 sites. View Log

Setting up Electrostatic Caleulations SUCCESE View Log

Calculating using Poisson-Boltzman... SUCCESE View Loz

Computing partition sum wia clustering algorithm... SUCCESE View Log
Number of zites is more than 25, no energy diagram available Adding/Removing
protong according to the computed pEz... Preparing AMBER coordinate/topology
files... Re-optimizing positions of the added hydrogens... SUCCESE View Log
Beindexing... Collecting data ... SUCCESS

DOME

Structure has been processed. VIEW RESULTS.




Tutorial 3: Ibalizumab

Creating proteins structure:

4. GB and Tip3 water box simulations (the same as before)

Reference to the files

(gb.md.in gb.min.in polyAT _wat_mdl.in polyAT wat_md2.in polyAT wat_minl.in

polyAT wat_min2.in 302D.sh 302D.TIP3.sh)

5. $BRIMM_ROOT/bin/sietraj -pt 302D.top -trj 302D.md.x -sf 1 -ef 100 -inc 10 -tr 1-6633 -Ir
6634-9434 -0 gb.sie.out -sie

6. $BRIMM_ROOT/bin/sietraj -ave gh.sie.out

Energies in koal/mol:

StdErr
Inter wdll
Inter Coulomb
Feaction Field
Cavity

¥
U

L] [ [ [ M i
o m - g
[

[Nn]

Constant




Tutorial
further study

- Ibalizumab

1.Mutating the residues of CDR loops/ binding-hot spots residues and running MD simulations.

2.Using the same methods to analyze the potential energies and RMSD profiles.

HOUPOINT

HOTSPOTPREDICTION SERVER FOR PROTEIN INTERFACES

KOC UNIVI

of computational
009 Jun 15,25(12) 151320
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3 3 it Galbirrdl PDE Nles containng
rterface

2

Run our prodiction aigorithm for & particulas input protain

Enter tha four laties PDB ¢

o for automatic download from FOE

Orload yoir siuctura bl from disk [~ e

f chain iderifisrs for in

Chant [T Chain2 [T

1 N
T

ssibibty and intor-residus patentals

i structure file that is inthe POB format wi

il which

af the

 Default
© Usr dol

nca threshold to tatch the interfa

he surm of van o radii of two stoms + 0.54

Mitchell Lab - KFC Server

Here are instructions in case you run into trouble. They will help you aveid common mistakes, such as uploading a file with only one
chain, files with odd naming conventions, o files that contain non-amino/nucleic acid groups at ATOM records

Required input

or type ‘questy;, @ @

Username {or t =] uest! AND Email address

Upload Complex: @ OR PDBE Code @
RS-

Protein 1 Chainlist, &

Protein 2 Chainlis

. @
1ob Hame: S

Note: Vou may leave the chain identifiers blank if your PDB file contains 3 complex of
exactly two chains separated by & TER record. Do not upload structurss containing
only & single chain, as this will return an error,

Upload
Instructions

Please register if you wish to
maintain an archive of your KFC
jobs. Users may alsa submit jobs
using the login name guest,
with or without an email
address. If you do not provide
an smail address, your results
will only be accessible via the
job gueue.

Place your mouse over the &
icon for information about each
field

[~ Optional input

Rosetta alascan: & Experimental Data: @

- || e -

consurf scores: @

Please do not submit PDB filss containing only one chain! The KFC model requires a protein interface, meaning twa or more chains in
contact with one another. If you want to predict functional residues for a single protein chain, we highly recommend that you look into

Consurf or Evalutionary Trace or one of the many websites mentioned in this paper,




