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Outline
● How I-TASSER generates protein structure and function predictions 

using XSEDE Comet?
● How to use the I-TASSER Gateway and interpret the output results?
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Protein sequence Protein structure

Structure 
prediction

Protein structure and function prediction
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I-TASSER Gateway: structure and function prediction

Structure
analogs
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I-TASSER Gateway: energy function for structure prediction

I-TASSER energy function:

EI-TASSER= Eknowledge-based
            + Ethreading-template-derived
            + Euser-specified

https://zhanglab.ccmb.med.umich.edu/potential/

https://zhanglab.ccmb.med.umich.edu/potential/
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I-TASSER Gateway: integration with XSEDE Comet

Deposit user input 
by CGI script.

Pre-process,
transfer and post-
process data files
by crontab script.

Submit simulation 
job and clean up

old data by crontab.



I-TASSER Gateway: popularity
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Distribution of 87,223 gateway
users among 134 countries.
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● How I-TASSER generates protein structure and function predictions
using XSEDE Comet?

● How to use the I-TASSER Gateway and interpret the output results?
https://zhanglab.ccmb.med.umich.edu/I-TASSER/

Outline
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I-TASSER Gateway: citations
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MCR-1 
(phospho-

ethanolamine 
transferases)

Liu, Yi-Yun, et al. 
The Lancet infectious diseases
16.2 (2016): 161-168.



How to submit I-TASSER jobs? http://zhanglab.ccmb.med.umich.edu/I-TASSER/
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http://zhanglab.ccmb.med.umich.edu/I-TASSER/example/
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DIST 124 CA 84 CA 17.4
CONTACT 37 345

How to introduce 
external restraints?



How to interpret I-TASSER result?

http://zhanglab.ccmb.med.umich.edu/I-TASSER/example/ 13

http://zhanglab.ccmb.med.umich.edu/I-TASSER/example/


How to interpret I-TASSER result?

http://zhanglab.ccmb.med.umich.edu/I-TASSER/example/ 14

http://zhanglab.ccmb.med.umich.edu/I-TASSER/example/


How to interpret I-TASSER results?
http://zhanglab.ccmb.med.umich.edu/I-TASSER/example/
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Top 10 threading templates used by I-TASSER

http://zhanglab.ccmb.med.umich.edu/I-TASSER/example/


How to interpret I-TASSER results?
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Top 5 final models predicted by I-TASSER http://zhanglab.ccmb.med.umich.edu/I-TASSER/example/

http://zhanglab.ccmb.med.umich.edu/I-TASSER/example/


How to interpret I-TASSER results?

http://zhanglab.ccmb.med.umich.edu/I-TASSER/example/ 17

http://zhanglab.ccmb.med.umich.edu/I-TASSER/example/


How to interpret I-TASSER results?

18

Ligand binding sites http://zhanglab.ccmb.med.umich.edu/I-TASSER/example/

http://zhanglab.ccmb.med.umich.edu/I-TASSER/example/


Outline
● How I-TASSER generates protein structure and function predictions

using XSEDE Comet?
● How to use the I-TASSER Gateway and interpret the output results?
● How to improve the quality of the I-TASSER model?

○ Multi-domain protein structure prediction. (Domain partition, domain structure prediction, 
domain assembly)
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EGF-like repeat discoidin I-like 
domain

discoidin I-like 
domain

How to predict multi-domain protein structure?
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http://zhanglab.ccmb.med.umich.edu/ThreaDom/ http://zhanglab.ccmb.med.umich.edu/ThreaDomEx/

Top 10 threading templates used by I-TASSER

http://zhanglab.ccmb.med.umich.edu/ThreaDom/
http://zhanglab.ccmb.med.umich.edu/ThreaDom/


How to predict multi-domain protein structure?
DEL1 (UniProt EDIL3_HUMAN)

EGF-like repeat
(well modelled)

discoidin 
I-like 
domain

discoidin 
I-like 

domain

Full length model assembled
from individual domains

EGF-like repeat (poorly modelled)

discoidin 
I-like 
domain

discoidin 
I-like 

domain

Full length model directly
predicted by I-TASSER

EGF-like repeat discoidin I-like 
domain

discoidin I-like 
domain
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How to predict multi-domain protein structure?

DEL1 (UniProt EDIL3_HUMAN)

EGF-like repeat

discoidin 
I-like 
domain

discoidin 
I-like 

domain

Full length model

EGF-like repeat discoidin I-like 
domain

discoidin I-like 
domain
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amino acid 
1-156 amino acid 157-480

Domain
assembly



What is C-score?

23



Why does I-TASSER generates < 5 models?
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