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COMMENTS AND QUESTIONS 
FROM SESSION 1 ?





3D Structure & Prediction 
Exercises in The Jalview Tutorial

Superimposing Structures

Working with 3D Structures

Disorder Prediction

Secondary Structure Prediction



Session 6:
3D structures in Jalview

Learning objective:
Ø Viewers supported by Jalview
Ø Configuring default structure viewer
Ø Methods of importing structures in Jalview
Ø Structure to Sequence mapping and 

methods
Ø Structure coloring and annotations
Ø Superimposing structures with MSAs



Features are 
annotations on 

sequences

Annotation area shows 
graphs and symbols

Calculated 
from 

alignment

Manually
created



Group 
selections

Colours and 
mouseovers



Associating structures with 
sequences

• Structures in the PDB database
– Auto-discovered using database references
– Provide PDB ID(and chain) for sequence

• Local PDB file
– Drag and drop to map files & sequences by ID
– Attach PDB file to sequence manually



jmol.sourceforge.net

Integrated with Jalview

3D Structure Visualization in the 
Jalview Desktop

www.rbvi.ucsf.edu

External program called 
by Jalview

http://www.rbvi.ucsf.edu


Which viewer to use for the 
exercises ?

• Both support:
• Colour by alignment
• Superposition
• Mouseover highlighting
• Saving to Jalview Projects

• Jmol is easier if you are new to structure
• If you have Chimera – see Exercise 24!



Secondary structure annotation 
tracks from 3D Structure

• Jalview ‘Structure’ preferences tab

Enable Jmol’s DSSP

Tick to add ‘reference 
annotation’ tracks



Protein Structures in Jalview
Exercise 22

• Task
– Discover PDB structures for ferredoxin

sequence(s)
– Save and load structures and manipulate 

colouring

Remember to configure secondary structure 
preferences !

Section 7.3 
Page 71



Protein Structures in Jalview
Exercise 22

• Task
– Discover PDB structures for ferredoxin sequence(s)
– Save and load structures and manipulate colouring

• Questions
– What happens if there are lots of structures ?
– How does Jalview match up sequence data to 

structural data
– What annotation & features come from structure ?

Section 7.3 
Page 71



Toggle to inverse 
auto-selected option 

Selection criteria
Show additional info 

from PDB

Create New 3D View for 
selected  structure(s) or 
Add to existing 3D view

Choosing a structure to view



Structure unavailable?

Switch manual 
association method



Protein Structures in Jalview
Exercise 22

• Task
– Discover PDB structures for ferredoxin sequence(s)
– Save and load structures and manipulate colouring

• Questions
– What happens if there are lots of structures ?
– How does Jalview match up sequence data to 

structural data
– What annotation & features come from structure ?

Section 7.3 
Page 71



Sequence Features are 
visualised over the alignment



Customising Feature Display
View => Feature Settings…

• Drag features to 
reorder on 
alignment
– Or make 

transparent
• Change colour
• Enable/disable by 

name and group



Customising Feature Display
Right-click on feature => Popup menu

Select
or Hide

columns



Customising Feature Display
Complex Colour Schemes & filters



Sources of sequence features

• Sequence databases
• 3D Structure associations
• Stockholm & AMSA Alignment files
• GFF2/3 (Generalised Feature Format)
• Jalview format feature files

– Like GFF
– can create GFF in Excel
– Allows scores to be added



Viewing sequence-structure mapping

Mapping 
method

Mapping 
summary

Mappings



Protein sequence -> 3D Structure



2.10 – Accurate Uniprot <> PDB 
mapping for multimers

SEC2_YEAST
Asymetic homodimer

SIFTS explicitly maps all chainsNW map picks ‘best’ chain(s)



Protein Structures in Jalview
Exercise 22

• Task
– Discover PDB structures for ferredoxin sequence(s)
– Save and load structures and manipulate colouring

• Questions
– What happens if there are lots of structures ?
– How does Jalview match up sequence data to 

structural data
– What annotation & features come from structure ?

Section 7.3 
Page 71









Colour -> Colour By Annotation



Exercise 23 Superposing Structures 
using Alignments

• Task
– Align structures using the ferredoxin alignment

Typo: For FER1_MAIZE structure use 1GAQ
– Experiment with views to control what part of the 

alignment is used to superimpose the structures

Section 7.3 
Page 72



many 
structures can 
be shown in a 
single view

Structures can be 
Superimposed 
using the visible 
region of 
alignment



Exercise 23 Superposing Structures 
using Alignments

• Task
– Align structures using the ferredoxin alignment

Typo: For FER1_MAIZE structure use 1GAQ
– Experiment with views to control what part of the 

alignment is used to superimpose the structures

Section 7.3 
Page 72



Exercise 23 Superposing Structures 
using Alignments

• Task
– Align structures using the ferredoxin alignment
Typo: For FER1_MAIZE structure use 1GAQ
– Experiment with views to control what part of the 

alignment is used to superimpose the structures

• Questions
– What colourscheme would highlight the conserved 

parts of the structures ?
– Which view gave the ‘best’ structure superposition ?

• How did you decide this ?

Section 7.3 
Page 72



For Chimera Users (Ex 24)



Configure Jalview and 
Chimera

• Jalview ‘Structure’ preferences tab

Toggle between 
structure viewers

Set path to 
C:\Programs\Chimera\bin\c

himera



Chimera selection highlighting

Selection in chimera

Selection highlighted 
in Jalview

Press B to select 
columns!



Pass annotation between 
Jalview and Chimera

• Write jalview features
– Sequence Feature 

added to Chimera’s 
Attribute set

• Fetch Attributes
– Import as a Jalview

feature



Many MSAs : 1 Structure View



Colouring structures using many 
multiple alignments

Exercise 25 Section 7.3.3
Page 76



Colouring structures using many 
multiple alignments

Exercise 25

• Get used to loading your own structural 
data

• Explore the View => Colour by submenu
• WARNING! Instructions are out of date!

– Step 25.d and 25.e
• Use the ‘Add’ button to associate each domain 

alignment view with the MOUSE_DNMT1 
structure.

Section 7.3.3
Page 76



End of Session 6:
3D structures in Jalview

What we covered:
Ø Viewers supported by Jalview
Ø Configuring default structure viewer
Ø Methods of importing structures in Jalview
Ø Structure to Sequence mapping and 

methods
Ø Structure coloring and annotations
Ø Superimposing structures with MSAs



Session 7 & 8:
Secondary Structure and Disorder

Learning objective:
Ø Jalview Features and Annotation
Ø Secondary Structure Prediction Methods
Ø Running JPred Predictions
Ø Protein Disorder Prediction
Ø Different kinds of results from Disorder 

Predictors



Features are 
annotations on 

sequences

Annotation area shows 
graphs and symbols

Calculated 
from 

alignment

Manually
created



Select by annotation



Sequence Features are 
visualised over the alignment



Customising Feature Display
View => Feature Settings…

• Drag features to 
reorder on 
alignment
– Or make 

transparent
• Change colour
• Enable/disable by 

name and group



Customising Feature Display
Right-click on feature => Popup menu

Select
or Hide

columns



Customising Feature Display
Complex Colour Schemes & filters



Sources of sequence features

• Sequence databases
• 3D Structure associations
• Stockholm & AMSA Alignment files
• GFF2/3 (Generalised Feature Format)
• Jalview format feature files

– Like GFF
– can create GFF in Excel
– Allows scores to be added



RNAAliFold
Not today!



http://www.compbio.dundee.ac.uk/jpred



Protein Secondary Structure Prediction 
Section 8.1

• Neural network trained on amino acid profiles
– Predicts Helix, shEet, or Coil based on sliding window

• Also predicts coiled coils and surface accessibilities

• Server can take
– Single Sequence

• Service find homologs with PSI-Blast
– Alignment

• Service uses MSA to calculate profile for prediction



Exercise 26

• Tasks
– Perform a variety of Jpred4 predictions

• Note the effect of hidden regions
• Learn about sequence associated annotation
• Learn about reference sequence views

• Questions
– …



Exercise 26

• Tasks
– Perform a variety of Jpred4 predictions

• Note the effect of hidden regions
• Learn about sequence associated annotation
• Learn about reference sequence views

• Questions
– What other data does Jnet provide ?
– Which is better – a PSI blast prediction or an MSA 

based prediction ?
– What happens when you have hidden regions ?



AND NOW: SOME DISORDER





Protein Disorder prediction
• Complementary problem to secondary 

structure prediction
– Recognise structured & unstructured domains
– Predict holes in density maps (REM450)
– Detect flexible loops (‘HOTLOOPS’)

• Programs provided by JABAWS 2 employ
– Machine learning methods (DisEMBL)
– Similarity to disordered sequences (RONN)
– Empirical amino acid statistics (IUPred, 
GlobPlot)



Disorder Predictions from JABAWS
Jalview

JABAWS 2.0
Client

Process results into 
both annotation and 

features

JABAWS
Analysis
Service

Features highlight 
disordered region or 

structured domain 
predictions

Use Threshold & Per-sequence 
option on ‘Colour by Annotation’ 

dialog to shade alignment using raw 
scores



Exercise 27 – IUPred and 
Disembl Disorder predictions

• Task
– Apply the Disembl and IUPred disorder 

predictors to a set of protein sequences
– Compare disordered predictions and available 

3D data



Exercise 27 – IUPred and 
Disembl Disorder predictions

• Task
– Apply the Disembl and IUPred disorder 

predictors to a set of protein sequences
– Compare disordered predictions and available 

3D data
• Question

– How do you decide which regions are 
‘significantly disordered’ ?



Disorder in Interleukin 7

Human Interleukin-7 structure 
in Chimera coloured according 
to IUPred disorder prediction 
made in Jalview, with a 
glutamate sidechain
highlighted.



Disorder prediction on orthologs



End of Session 7 & 8:
Secondary Structure and Disorder

Learning objective:
Ø Jalview Features and Annotation
Ø Secondary Structure Prediction Methods
Ø Running JPred Predictions
Ø Protein Disorder Prediction
Ø Different kinds of results from Disorder 

Predictors
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