
NUCLEOTIDE SEQUENCES 
AND JALVIEW 



DNA and Protein in Jalview 

•  Discussed in Section 2.10 of manual 
– From DNA to Protein 

•  Calculations => Translate cDNA 
•  View protein annotation on exons using EMBL 

(European Nucleotide Archive) records 
– From protein to DNA 

•  Recover DNA for proteins using EMBL cross 
references 

•  Defer till later: New features Jalview 2.9! 
 



Introduction to RNA structure 

Slides from Yann Ponty 
VIZBI RNA Visualisation tutorial 2012 
www.lix.polytechnique.fr/~ponty/talks/

VIZBI-2012-Tutorial-RNA.pptx 



RNA structure(s) 



RNA structure(s) 



How RNA folds 

5s rRNA (PDB ID: 1UN6) 

RNA folding = Hierarchical stochastic process driven by/
resulting in the pairing (hydrogen bonds) of a subset of its 
bases. 
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RNA nucleotides bind through edge/edge interactions. 
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Non canonical interactions 

Non canonical are weaker, but cluster into modules that 
are structurally constrained, evolutionarily conserved, and 
functionally essential. 
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Non canonical interactions 
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Non Canonical G/C pair  
(Sugar/WC trans) 

Canonical G/C pair  
(WC/WC cis) 

RNA nucleotides bind through edge/edge interactions. 

Non canonical are weaker, but cluster into modules that 
are structurally constrained, evolutionarily conserved, and 
functionally essential. 



Leontis/Westhof, 
NAR 2002 

Leontis/Westhof nomenclature: 
A visual grammar for tertiary motifs 

+ Tools to infer base-pairs from experimentally-derived 3D 
models 

RNAView, MC-Annotate… 



Jalview 2.8 and RNA 2nd-ary 
Structure 

Structure Consensus Logo: 
Shows base pair distribution at 
each paired position in a given 
RNA secondary structure.

Linked VARNA RNA 
Secondary Structure 
viewer and editor.

RALEE style 
colouring highlights 
distinct stems and 

helices 



RNA 2nd-ary Structure Prediction 

ViennaRNA



RNAAliFold: A Consensus Method 

•  Quick 
•  Predictions update 

when alignment 
changes 

•  settings & results 
saved in Jalview 
project 

ViennaRNA



When ‘partition function’ 
enabled, the contact 
probabilities are 
displayed 



Tooltips provide additional 
RNAAliFold information 



“2.5D” RNA structure 
RNAView, pyRNA 

•  Fabrice Jossinet’s 
pyRNA server 
includes RNAView* 

–  Identify and 
characterise base pair 
interactions in 3D 
structure 

•  Used by Jalview to 
obtain secondary 
structure for RNA 3D 
data * RNAView will shortly be 

replaced by DSSR (Xiang-Jun 
Lu) 
http://x3dna.org/index.php 



Exercise 33 

•  Viewing RNA structures 
– RFAM alignment 
– Colour by helices 
– Apply RNAAliFold 
– View 3D structure and 2.5D structure 



Protein Feature visualization on DNA 
Section 2.10, exercise 33 

•  Task 
– Retrieve a DNA contig and visualize features 

from UNIPROT at their coding positions. 
•  Question 

– What fields in an EMBL sequence record can 
Jalview use ? 



Semantic Processing: Database Reference 
Tracing 

 ‘get me the sequences from database blah for the 
selected sequences’ 

1.  Is this reference a 
cross reference ? 

2.  Is there already a 
sequence 
associated with 
this reference ?  

 If not: Retrieve it. 

3.  Copy associated 
sequence to new 
alignment. 



Supplementary exercises 

•  cDNA and Protein splitframe 





Day 1 
9.30-9.40am. Overview of the Course 
Session 1: Introduction to Jalview 

–  starting the application, importing and exporting alignments and sequence data 

Coffee: 10.30am - 11am 
Session 1: Continues 

–  Selection, colouring, basic editing and creating figures. 

12.30pm to 1.30pm. Lunch 
1.45pm to 2.30pm Geoff Barton – Multiple alignment and analysis 
Session 2: Creating, editing and analysing alignments. 

–  Jalview alignment methods 
–  Creating sequence alignments 

Coffee: 3.30pm – 4pm 
Session 3: Alignment and analysis 

-  importing and calculating trees and PCA 
-  Tree based alignment analysis 
-  working with group associated alignment annotation. 

5.15pm – 5.30pm: Wrap up and plan for tomorrow 
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One alignment, 
many views 

Sequence features on 
sequences shown to 

highlighted key regions 

Alignment annotation area 
shows graphs and symbols 

from calculations and manual 
curation 



Linked Jmol viewer 
shows one or more 
structures coloured 

by alignment  

Linked tree viewer 
allows subgroups to 

be identified in 
alignment 

Group 
selections 

Colours and 
mouseovers 



Day 2 
9.30am.- 9.40am Where did we get to ? 
Session 4 Annotating sequences and alignments 

–  Database references, sequence features and DAS 

Coffee: 10.30am - 11am 
Talk from Geoff: A quick intro to protein structure 
Session 5: Working with Structures 

–  Jmol and Chimera: Viewing 3D structures and superposing them using the alignment 
–  Alignment annotation tracks from PDB data 

Session 6: Disorder prediction 
–  Protein disorder prediction 

Lunch: 12.30am-1.30pm 
Session 7: RNA, cDNA and Jalview 

–  Viewing RNA structure & Predicting RNA srtructure in VARNA and RNAAliFold 
–  cDNA from the European Nucleotide Archive 
–  Aligning by protein and nucelotide 

Coffee: 3.30pm – 4pm 
Session 8: Jalview clinic 



VARNA 
Visual Analysis of 
RNA 
 http://jmol.sourceforge.net/ http://varna.lri.fr/ 

Desktop Structure Visualization 
3D structures and 2D RNA diagrams 



Clustal Fasta Pile-Up 
BLC Stockholm 
PIR ..etc..  

Newick & 
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Features & 
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Distributed 
Annotation 
System 
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NEW FOR 2014 

MSAprobs: multiple alignment with pair HMMs 
Yongchao Liu, Bertil Schmidt, and Douglas L. 
Maskell Bioinformatics 2010 26 1958 -1964 
 
GLProbs – adaptive sequence alignment 
Yongtao Ye et al. Proc. ACM BCB, 2013 pp.
152-160 
http://sourceforge.net/projects/glprobs/ 

ViennaRNA  
Ronny Lorenz et al. Algorithms for Molecular 
Biology, 2011 doi:10.1186/1748-7188-6-26 
 
JPred3 
Chris Cole, Jon Barber and Geoff Barton 
NAR Web Server Issue 2008 doi:10.1093/nar/
gkn238 




