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Precise Alignment
3D-1D compatibility search (threading)

Search for Homolog
FASTA, BLAST, psi-BLAST

Backbone modeling: Loops
loop search, conf. sampling

Side-chain modeling:
Combinatorial problem

Dead End Elimination (DEE)

with high homology

with low homology

Goal of the Tutorial: 
To construct the homology model of hERG channel  



Step 1. Get amino-acid sequence of hERG channel from NCBI.
Access to NCBI (http://www.ncbi.nlm.nih.gov/),  and 
get an amino acid sequence of Q12809
(region from S5 to S6: residues from 550 to 671).

Step 2. Make the alignment by threading.
Access to SFAS: Sequence to Function Annotation Server
(http://sysimm100.protein.osaka-u.ac.jp/sfas/), and
get the best alignment to the putative template structure.

The query may take several minutes to hours depending on 
the status of the Web site, please visit the example result page:
(http://sysimm100.protein.osaka-u.ac.jp/tmp/SFAS16483/hERG_top.html)

Step 3. Make the tetramer structure and see the result.
Access to Quarternary Structure Service
(http://sysimm100.protein.osaka-u.ac.jp/pdb_quat/), and 
get & see the tetramer model structure of hERG channel.



Step1: Get amino-acid sequence of hERG channel from NCBI
(http://www.ncbi.nlm.nih.gov/)



(http://sysimm100.protein.osaka-u.ac.jp/sfas/)

(http://sysimm100.protein.osaka-u.ac.jp/tmp/SFAS16483/hERG_top.html)

Step2: Get homologs in PDB and have alignments with 3D modes.

Input your e-mail address



Step2: Result of SFAS: The best template is 2r9rB



Template: 2r9rB 
(550-670)

Model structure
(monomer)

(http://sysimm100.protein.osaka-u.ac.jp/pdb_quat/) Model structure
(tetramer)

Step3: Make the tetramer structure



Other options

Step O1. Search PDB structures with similar amino acid sequences.
Access to Sequence Navigator (http://www.pdbj.org/),  and 
get the PDBID information for the homologs.

Step O2. Collect the strutural information of the homologs.
Access to PDBj (http://www.pdbj.org/), and
get the structural information for the above PDBIDs.

Step O3. Make the sequences-structures multiple alignment.
Access to MAFFTash (http://www.pdbj.org/), and 
input the PDBIDs and the sequence of the hERG channel,
to get the multiple alignment.

Step O4. Make the homology model with the alignment.
Access to Spanner (http://www.pdbj.org/spanner/), and 
input the template structure with the above PDBID and
the alignment information to get the homology model.



Step O1: Search for a Homolog protein in PDB
Use of Sequence Navigator at PDBj (http://www.pdbj.org/)



Step O2: Get Entry Data from PDBj
(http://www.pdbj.org/)

Summary for each PDBID 

Graphic viewer: jV
http://www.pdbj.org/jV/



Step O3: Alignment of Sequences and Structures(i)
(http://sysimm100.protein.osaka-u.ac.jp/MAFFTash.3/)

>PDBID
2r9rB
>PDBID
1orqC
>Q12809|hERG;550-671
LFLLMCTFALIAHWLACIWY
AIGNMEQPHMDSRIGWLHNL
GDQIGKPYNSSGLGGPSIKD
KYVTALYFTFSSLTSVGFGN
VSPNTNSEKIFSICVMLIGS
LMYASIFGNVSAIIQRLYSG
TA

(input here PDBID 
(s) and sequence(s))



Step O3: Alignment of Sequences and Structures(ii)
(http://sysimm100.protein.osaka-u.ac.jp/MAFFTash.3/)

Use “Prep-MAFFTash” for automatic search of sequences and structures.



Step O4: Homology modeling with the alignment
(http://www.pdbj.org/spanner/)


