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1) Search for ncbi and NM_number (e.g. NM_000531.1)

2) Go to NCBİ (https://www.ncbi.nlm.nih.gov/)-> Nucleotide search NM_number there



1) Search for ncbi and NM_number (e.g. NM_000531.1)

2) Go to NCBİ (https://www.ncbi.nlm.nih.gov/)-> Nucleotide search NM_number there



3) Search for CDS and click NP_number



4) Get FASTA from NP_number

Copy FASTA to Notepad



To search for protein structures to our protein of interst use BLASTP module of NCBI:

https://blast.ncbi.nlm.nih.gov/Blast.cgi?PAGE=Proteins

Select «Protein Data Bank»  as Database to  Get FASTA from NP_number

Paste FASTA

https://blast.ncbi.nlm.nih.gov/Blast.cgi?PAGE=Proteins


>NP_233195.1 hypothetical protein VCA0809 [Vibrio cholerae O1 biovar El Tor str. N16961]
MRYSVVRLILGDQLNHAHSWFSEHRDDVLYLIAELHQEQEYVRHHIQKQCAFFAAMQAFADYLSAEGHHV
WHLDLDASAQYNDLPDLIAQICQQVQADAFQYQRPDEYRLLEQMANLRLSGITIGCVDTEHFLLPFAEIP
EQFPASKAVLMEHFYRRMRKRFGYLMTADGKPEGGQWNFDADNRNKLKSPDLLQLPTPLCFDNPVASIKA
RIERHRIPSIGQVGESLLWPINRAQALSLLAHFCQICLPNFGRFQDAMTAQHPHRWSLYHSRLSFALNSK
LLSPREVIEATISAYRAAQGQISLAQVEGFVRQILGWREYVRGMYWSNMPHYQTRNHLGAQRPLPSYFWN
GQTKMRCLQQAITQSLDFGYAHHIQRLMVTGNFALLTECDPDQVDAWYLGIYIDAIEWVELPNTRGMALF
ADGGLIATKPYSASGSYINKMSDYCASCAYQVKLKSGEKACPLNSLYWRFMLKHRDRLANNPRIGMLYKT
WDKMTSDSQQAILSTADAYLSQIESL

Sequence1

Modelling w Swiss Model

1) Go to https://swissmodel.expasy.org/
Paste sequence search for templates

2) BlastP the sequence; choose PDB to search for similar 
structures

3) Choose the best fit template recognized in BlastP for 
modelling

https://swissmodel.expasy.org/


Modelling w Swiss Model

1) «Build models» => will build depending 
on the selected PDBs

2) Evaluate models



Evaluating Models
Reflecting the expected 
accuracy of a model built
GMQE score is 0-1
Alignment; template; 
coverage

The QMEAN Z-score provides an 
estimate of the «degree of nativeness»
QMEAN Z-scores ~0 indicate good 
agreement; If QMEAN <  -4.0 low
quality

Expected values for experimental
structure with similar size
QMEAN is calculated based on 4-
terms; e.g. interaction potentais of 
these terms

Interatomic distance in 
model vs homologous
proteins; <0.6 poor model 

Normalized
QMEAN 
value wrt
residue
number



Evaluating Models
1) Ramachandran plot 2)   Evaluation of plot; rotamers; bond angles-bonds

3)   Evaluate models with «SAVES» server



Phyre links:

Normal Mode: http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/425381f5c127e597/summary.html

Intensive Mode: http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/8d49f93928e4c273/summary.html

http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/425381f5c127e597/summary.html
http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/8d49f93928e4c273/summary.html


Modelling w Phyre2

Normal vs Intensive Mode

Sequence2: 
>NP_001124495.1 peroxisomal biogenesis factor 5 isoform a [Homo sapiens] 
MAMRELVEAECGGANPLMKLAGHFTQDKALRQEGLRPGPWPPGAPAS
EAVSVLEVESPGAASEAASKPLGVASEDELVAEFLQDQNAPLVSRAPQTF
KMDDLLAEMQQIEQSNFRQAPQRAPGVADLALSENWAQEFLAAGDAV
DVTQDYNETDWSQEFISEVTDPLSVSPARWAEEYLEQSEEKLWLGEPEGT
ATDRWYDEYHPEEDLQHTASDFVAKVDDPKLANSEFLKFVRQIGEGQVS
LESGAGSGRAQAEQWAAEFIQQQGTSDAWVDQFTRPVNTSALDMEFER
AKSAIESDVDFWDKLQAELEEMAKRDAEAHPWLSDYDDLTSATYDKGY
QFEEENPLRDHPQPFEEGLRRLQEGDLPNAVLLFEAAVQQDPKHMEAW
QYLGTTQAENEQELLAISALRRCLELKPDNQTALMALAVSFTNESLQRQA
CETLRDWLRYTPAYAHLVTPAEEGAGGAGLGPSKRILGSLLSDSLFLEVKE
LFLAAVRLDPTSIDPDVQCGLGVLFNLSGEYDKAVDCFTAALSVRPNDYL
LWNKLGATLANGNQSEEAVAAYRRALELQPGYIRSRYNLGISCINLGAH
REAVEHFLEALNMQRKSRGPRGEGGAMSENIWSTLRLALSMLGQSDAYG
AADARDLSTLLTMFGLPQ

Phyre links:

Normal Mode: http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/425381f5c127e597/summary.html

Intensive Mode: http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/8d49f93928e4c273/summary.html

http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/425381f5c127e597/summary.html
http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/8d49f93928e4c273/summary.html
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Modelling w Phyre2

Download both models and
evaluate with «SAVES»



Analysing the Phyre2 Models



Analysing the Phyre2 Models

Info section

3D structure and analyses
section

Sequence view



Analysing the Phyre2 Models
Mostly based on predictions from DBs

❖ Quality
ProQ2 quality
Clashes
Rotamers
Ramachandran
Alignment confidence
Disorder

❖ Function
Conservation
PI-Site Interface
Pocket detection
Mutational sensitivity

❖ Sequence profile

❖ Mutations



1) Download and install Python2.7 for 64 (https://www.python.org/download/releases/2.7/)

2) Download / Install Pymol Open Source

http://tubiana.me/how-to-install-and-compile-pymol-windows-linux-mac/
Download Pymol_win_64 or Pymol_win_32

3) Copy unzipped folder to C:\

Start    => command;
«dir» shows all files in current directory
«cd ../../»
«cd Pymol_win_64»

Open «install_pymol.bat» in text editor

Now, in command prompt
Follow installation steps in «install_pymol.bat»

C:\Python27\Scripts\pip.exe install wheel
C:\Python27\Scripts\pip.exe install --upgrade pip
C:\Python27\Scripts\pip.exe install Pmw-2.0.1-py2-none-any.whl
C:\Python27\Scripts\pip.exe install numpy-1.10.4+mkl-cp27-cp27m-win_amd64.whl
C:\Python27\Scripts\pip.exe install pymol-1.8.2.0-cp27-cp27m-win_amd64.whl
C:\Python27\Scripts\pip.exe install pymol_launcher-1.0-cp27-none-win_amd64.whl
Pymol.exe is in the C:\Python27

PyMOL Installation



Case Study
Dr. Ergoren identified series of mutation on a gene in one of rare diseases. NM number of the gene is: NM_007055.4
Mutation is c.3568C>T (p.Gln1190Ter)

1) Find the sequence of protein 

2) Model the protein with your favorite modeling tool

3) Visualize with Pymol

4) Discuss the effect of mutation


