Jalview and JPred4
Day 2: Annotation, Structures,
cDNA, RNA, and Jalview clinic
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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 RNAAIiFold
— cDNA from the European Nucleotide Archive
— Aligning by protein and nucelotide

Coffee: 3.30pm — 4pm
Session 8: Jalview clinic
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Anatomy of Jalview: Figure 1.7
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Sequence Features
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Features from selected region
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Feature creation dialog box
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e OO0 Create New Sequence Feature(s) t

Sequence Feature Name: feature_1

Feature Group: Jalview

Feature Colour:  [INMMMMIIS |

CIEN

Description:

(Cancel ) G—OH
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OO0 Sequence Feature Settings

 Feature Settings = DAS Settings |

|| PDBsum_protprot | | chs_total @ Uniprot

Feature Type 'Colour | Display |
modified residue
sequence variant
metal ion-binding site
sequence conflict
turn
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strand

signal peptide
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domain
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)|
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( ok ) [ cancel ) (Load Colours) (Save Colours




Sequence Features
Section 2.8.1-3 & Ex 28

— Annotate the whole or part of a sequence

* Tasks
— Visualise, create, modify, import and export features.



Sequence Features
Section 2.8.1-3 & Ex 28

— Annotate the whole or part of a sequence

* Tasks
— Visualise, create, modify, import and export features.

e Questions

— What are the different types of file formats available
for import and export ?

— How can you create features based on sequence
motifs ?



Getting and working with sequence
features and annotation

* Sequence Databases

* Sequence feature sources
— DAS Sequence feature retrieval
— GFF and Jalview feature files

* Visualizing features

— Highlighting annotated regions

— Shading and reordering based on scores and
labels



Sources of sequence feature
data

Jalview sequence annotation files
DAS sources
GFF files

Certain ‘rich’ alignment formats
— Stockholm
— AMSA



Retrieval from External Databases
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DAS allows Jalview access to

Qver 270 Sequence. Databases...

 Latimeria_chalumnae.LatChal.reference (LatCha Scaffold 1) (DAS)
 Schistosoma_mansoni.sma_v3.1.reference (sma_v Scaffold 3.1) (DAS) m

» [ RGSC
» [ TREESHREW
~ RFAM (Fulb
- PDB
¥ [ UniProt
Cosmic_Protein_Mutation (UniProt Protein Sequence) (DAS)
merops (UniProt Protein Sequence) (DAS)
pfam (UniProt Protein Sequence) (DAS)
Prosite Features (matches) (UniProt Protein Sequence) (DAS)
uniprot (UniProt Protein Sequence) (DAS)
Uniprot 2010_09 (UniProt Protein Sequence) (DAS)
" Trichoplax_adhaerens.TRIAD1.reference (TRIAD Scaffold 1) (DAS)
| Cavia_porcellus.cavPor3.reference (cavPor Scaffold 3) (DAS)
| Petromyzon_marinus.Pmarinus_7.0.reference (Pmarinus_ Scaffold 7.0) (DAS)
" Ciona_savignyi.CSAV2.0.reference (CSAV Reftig 2.0) (DAS)
~ Myotis_lucifugus.Myoluc2.0.reference (Myoluc Scaffold 2.0) (DAS)
-~ Takifugu_rubripes.FUGU4.reference (FUGU Scaffold 4) (DAS) A
» [ MEDAKA L

Database: uniprot (UniProt Protein Sequence) (DAS)
Example: P15498




Sequen
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Feature Settings | DAS Settings

Nickname Us... Nickname: uniprot

Canis_taminans.... LI b URL: ) ) .
Canis_familiaris.... ] ::tt/p:.-"[www.ebl.ac‘uk!das-srv.-"unlprot!dasfansto

= e,

Mf_ Admin Email: uniprot-das@ebi.ac.uk
Gallus_gallus.wA...| [] Registered at: Sun Feb 11 17:15:51 GMT 2007
M7D4 Last successful test: Sun Feb 11 17:15:51
Ornithorhynchus_... O GMT 2007
Saccharomuyces c.. 1 Labels: ENSEMBL, BioSapiens

S
[3

|gmgwmzuczb|2‘g‘a'

*Select specific sources

*Filtered list
*Add user defined
sources

Use Reqgistry | http://www.dasreqistry.org/das1/sources/

[ Refresh Available Sources ][ Add Local Source ]

ce Features Dialo

DAS

ANNOTATION
SERVERS

g DOX

AER)|

Feature Settings | pas Settings
uniprot
PDBsum_proiprot

[] Pfam Other Features
chs_total

Feature Type Colour
DISULFID

Protein-protein contact

Display

<]

YHOSPHORYLATION (S)

PHOSPHORYLATION ()

INIT_MET

QHOSPHORYLATION (T)

HEREEEEE

JES-SIGNAL

(1=

Group features by source |
«Type==colour |

Highlight start-end
= *Order for optimal display

_] Invert Selection

*Query matches ID to Authority
*Map to local reference frame

DTG
r DTGK
r DG K
rL DDLGK
5L sEV G K

FrLQPGSEDQGR

UniProt/Swiss-Prot|P32122P - - ASS-PSSVTLQPGDDDQGKPL-GVEYSVKTWVGDHA - -
UniProt/Swiss-Prot|P08168P - - DL - PcsvmMLaP AR v G & -GVDFE I MAEATHSTD -
UniProt/Swiss-Prot| P53179P RGRGM - LSS | = = = - - - - - KFERG-SITYFLSCTLESLNNI
UniProt/Swiss-Prot| Q09885P - - PD | - PDS | - - - = = - - - EGIPGCHIIYTLTASLERATAQ-
UniProt/Swiss-Prot| P30647P - - LNC - PSSY - - = - - - - - ESQFG-SIRYQMKVELRASTD -
UniProt/Swiss-Prot| O45782P - - KSL - PSSF - - = - - - - - EGEFG-HIRYTCKAICERPWD -
UniProt/Swiss-Prot| OT6685P - - | NV - PP SF - - = - - - - - EGKYG-YLRYSVTAEVDRPWR -
UniProt/Swiss-Protf| O1781ZP - - EN | - PQSF - - - = - - - - EGPFG-FIRFYIKVHMDRPHA -

Save Colours

*Mouse over for feature
name, links and scores




Jalview and Sequence Databases
Sec 2.9.1 Ex. 29

« Can retrieve new sequences or match against
existing records using IDs

« Task

— Recover the Uniprot annotation for the ferredoxin
sequences using their IDs

— Verify retrieval by examining sequence annotation



Cut & Paste input - FAST

File Edit Select View Forma

' Qriginal l View 1J

UniProt/Swiss-Prot| P1787
UniProt/Swiss-Prot| P5148
UniProt/Swiss-Prot| P5146:
UniProt/Swiss-Prot| P5148
UniProt/Swiss-Prot| P5147
UniProt/Swiss-Prot| P5148
UniProt/Swiss-Prot| P3212
UniProt/Swiss-Prot| P0816
UniProt/Swiss-Prot| P5317.
UniProt/Swiss-Prot| Q0988
UniProt/Swiss-Prot| P3064
UniProt/Swiss-Prot|O4578
UniProt/Swiss-Prot| O7668
UniProt/Swiss-Prot|O1781

Sequence 1 ID: UniProt/Swiss

Feature Settings | DAS Settings |

Sequence Feature Settings

Nickname Us... -
(.;ams_ramlllarls....

Canis_familiaris....

Gallus_gallus. wA...

Gallus_gallus. wA...

Ornithorhynchus_...

Ornithorhynchus_...

Saccharomyces_c...

Saccharomyces_c...

L
0l
0l
0l
0l
0l
0l
0l
|

Phobius

Micknarme: uniprot
URL:

http:/fwww.ebi.ac.uk/das-srefuniprot/das/aristo

tle/
Adrmin Ermail: uniprot-das@ebi.ac.uk
Registered at: Sun Feb 11 17:15:51 GMT

2007

Last successful test: Sun Feb 11 17:15:51

GMT 2007
Labels: ENSEMBL, BioSapiens

Capabilities: sequence, features, entry_points,

stylesheet
Coordinates:

/coordsy

= Find Uniprot Accession Ids

Do you want Jalview to find

e S

Uniprot Accession ids For given sequence names?

UniProt
PDBresnum
NCBI
Ensermbl
SGD

MOZ2a
RGSC

MGI

one

Contig
Scaffold

v

Gene_ID
Chromosome

Volume Map

Yes

eFarmily
Predicted
ZFMODELS

erver

frorm

Computationally inferred

eProtein
Manually curated

- Lo

Use Registry l http:/fwww.dasregistry.orgfdasl/sources/

‘ [Reset|

[ Refresh Available Sources ][ Add Local Source ]

KAFCAENL -
KTFVAVTDG
RAFCAKS I

RAYVADSE

KAFSTNNL

KLFIAETE

KTWVGDHA -
KAFATHSTD
SCTLESLNN
TASLERATAQ
KVELRASTD
KAITCERPWD
TAEVDRPWR
KVHMDRPHA

51432330

[ Fetch DAS Features ]

Cancel Fetch [ Save as default ]




New in Jalview 2.8.2
Select column by feature

nment of Retrieved from Unif @ O 6O Sequence Feature Settings
Calculate Web Service 1 DAS Settings |
tons __ IVEUT YT R e & netphas

i 0 ™ 1a70

DDVY | LDHAEEVG I ELZ A0
DDVRJ| LDAAEEACI DLz A0
DDVis ECG I DLEASY
DDVRVLDAAEEACI DLz A0

Feature Type | Colour | Display |
RESNUM l

DDVIV LDAAEEAGIDLA e MOD_RES
DDVIVLDAAEEAGIDLZ M8 VARIANT
EDVIVLDAAEEAGLDLISASME METAL

EDVRIVLDAAEEAGLD LSS
DD V| (£ EDGININP Y S (
DDVY | LDFAEEEG | DL

PHOSPHORYLATION (S)
PHOSPHORYLATION (T)

PHOSPHORYLATION (Y) S

REREEE

3 r ort by Score
—— —) CONFLICT
¢ |TURN Sort by Density
‘ HELIX Graduated Colour
' - Select columns containing
x . El : Select columns that do not contain

I . [ Invert Selection ™
l/ \; » ' .



Flanking alignments and
“Trim retrieved sequences’

* New feature for Proteomic hit analysis

First create a new FASTA file subsequences
>FER1_PEA

ASYKVKLVTPDGTQEFECPSDVYILDHAEEVGIDLPYSCRAGSCSSCAGKVVGGEVDQS
DGSFLDD

1. Make sure ‘Trim retrieved sequences’ is
unticked

2. Hit the ‘Retrieve from standard databases’
option

3. Once finished, apply the ‘Calculations->Show
flanking regions’ option



3D STRUCTURE IN JALVIEW



000 MAFFT Multiple Sequence Alignment of Retrieved from Uniprot
File Edit Select View Format Colour Calculate Web Service

[ Original pory Site Predictions =~ MAFFT Ali Ordering = FE2S2 Rep i Spinach Feredoxin Structure ]
60 70 80 90 100
FER_CAPAA/1-97 BASYKVKLITPDGPIEFDCPDDVY | LDQAEEAGHDLPYSCRAGSCSSC

27 X VLIS B V2R AS Y KVK L | TPDGP I EFDCPDNVY | LDQAEEAGHDLPYSCRAGSCSSC
(2 TNl S TV BN AS Y K VKL | TPEGP I EFECPDDVY | LDQAEEEGHDLPYSCRAGSCSSC
Lo LENL I OR(I/ABSEYAVAS Y KVKL | TPDGP I EFECPDDVY | LDQAEEEGHDLPYSCRAGSCSSC
FERI_PEA/1-149 MASYKVKLVTPDGTQEFECPSDVY | LDHAEEVGIDLPYSCRAGSCSSC
(0Yo XL S LPAVMATY KVKL I TPEGPQEFDCPDDVY | LDHAEEVGIELPYSCRAGSCSSC
FTIW e VA EST AAAY KVTLVTPEGKQELECPDDVY I LDAAEEAGIDLPYSCRAGSCSSC
23T WSV AIAAY KVT LVTPTGNVEFQCPDDVYIBDAMEBEG IDLPYSCRAGSCSSC
FER3_RAPSA/1-96 BATYKVKF I TPEGEQEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSC
ZTIWNIY A VT INAT Y KVKF | TPEGELEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSC
FER_BRANA/1-96 BMATYKVKFITPEGEQEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSC
2T Y WNTY A VT INAT Y KVKF | TPEGEQEVECEEDVYVLDAAEEAGLDLPYSCRAGSCSSC
oLV IN L ASBEAMAT Y KVKF | TPEGEQEVECEEDVYVLDAAEEAGLDLPYSCRAGSCSSC
TSNV S /I OATYNVKLITPEGEVELQVPDDVYNMBB@ACEEDCIDLPYSCRAGSCSSC
(LI PP LRIV A T4 @ EUJQOATYNVKL I TPEGEVELQVPDDVY | LDFAEEEGIDLPFSCRAGSC

e
stctare L2 3 P Fe Linked Jmol viewer

. . Fe
Linked tree viewer il 1 . Wi I shows one or more
allows subgroups to L structures coloured
be identified in by alignment

KVKLITPEGEQEFECPDDVYILDAAEEAGIDLPYSCRAGSCSSC

alignment

= Group —~ Colours and -
selections mouseovers

) O O Average distance tree usin o0

ile  View File View Colours Help

FERL_SFIUL.LA/U

FER1_SPIOL

H

FER1_MESCR
FER1_ARATH
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FER2_ARATH

FER1_MAIZE
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Biomolecular Structure Visualization
in the Jalview Desktop

VARNA

Visual Analysis of
RNA

varna.lri.fr

UCSF CHIMER

an Extensible Molecular Modeling System

www.rbvi.ucsf.edu




Configure Jalview and Chimera

 Jalview ‘Structure’ preferences tab

P s

i ® 00

111 L

Preferences

LR AL Ry 1 1 |

)

L e

. Visual Colours Structure

Connections

Output Editing » | *

~Structure Options

.| Process secondary structure from PDB

Use RNAView for secondary structure

Add secondary structure annotation to alignmeg

Add Temperature Factor annotation to ajj

Default structure viewer A LIS

CHIMERA

Path to Chimera program

Structure viewers

ors 0 ODdI'a

\Chimera\biﬁ\chimera



Associating structures with
sequences

 Local PDB file

— Attach PDB file to sequence manually

— drag and drop to match files to sequences by
ID

« Structures in the PDB database
— Provide PDB id (and chain) for sequence
— Discover references via sequence database

Associate Structure with Sequence »

Hide Sequences View Structure
WhgiLdal f i Ly L B DMV LDAL R TR
e DU | | Do Ee D -

AV KAV LV F

FERl _SPIOL 46




Secondary structure from 3D data

 Jmol includes a
Java port of DSSP

— Courtesy of the
Vriend Lab

« Jalview 2.8.2 now
employs Jmol to
parse PDB data
— Display residue

level structure data
on sequences




Secondary structure annotation
tracks from 3D Structure
 Jalview ‘Structure’ preferences tab

=L s

Y-

Lo AL oy

. Visual Colours ns Output Editing  » |

Structure Options

I M Process secondary structure from PDB

v Use RNAView for secondary structure

@ Add secondary structure annotation to alignment
| tracks to alignment
@ Add Temperature Factor annotation to alignment




Protein Structures in Jalview
Sec 2.1. Exercise 14

 Task
— Discover PDB structures for ferredoxin
sequence(s)
Fetch Database Refs->UNIPROT->Uniprot

— Save and load structures and manipulate
colouring



Protein Structures in Jalview
Sec 2.1. Exercise 14

e Task

— Discover PDB structures for ferredoxin
sequence(s)

— Save and load structures and manipulate
colouring

e Questions

— How does Jalview match up sequence data to
structural data



Hiding and showing sequence
associated annotation

Not yet in manual

‘Show reference annotation’

— Option in Sequence |ID popup menu
— Individual sequence & Selection

Annotation ID popup menu
— Show/hide by type

Annotations dropdown menu
— Order annotations by alignment order
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Superposing Structures using Alignments
Sec 2.1.4 — Exercise 15

e Task

— Align structures using the ferredoxin alignment

If ‘View all N structures’ doesn’t align structures:
« Use Jmol/Structure Viewer->Align menu

— Experiment with views to control what part of the
alignment is used to superimpose the structures



Superposing Structures using Alignments
Sec 2.1.4 — Exercise 15

e Task

— Align structures using the ferredoxin alignment

— Experiment with views to control what part of the
alignment is used to superimpose the structures

e Questions

— What colourscheme would highlight the conserved
parts of the structures ?

— Which view gave the ‘best’ structure superposition ?
How did you decide this ?



D1_MoU:
WYL PHYIN
FWILACLA
NMé_DROSH

KI¥8_BOVIN
SQHO_XENLA
MV2_XENA
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AND NOW: SOME DISORDER
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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 (IlUPred,
GlobPlot)



Disorder Predictions from JABAWS
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Exercise 27 — |[UPred and
Disembl Disorder predictions

e Task

— Apply the Disembl and IUPred disorder
predictors to a set of protein sequences

— Compare disordered predictions and available
3D data



Exercise 27 — |[UPred and
Disembl Disorder predictions

e Task

— Apply the Disembl and IUPred disorder
predictors to a set of protein sequences

— Compare disordered predictions and available
3D data

e Question

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



Disorder in Interleukin 7

Jalview Test
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Disorder prediction on orthologs
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Creating, editing and using annotation.
Exercise 29 (Sec. 2.8.4)

« Tasks

— Manually annotate some columns using the
interactive editing functions

— Learn about jalview annotation files
« How to change the appearance of quantitative data.
» Understand how to create sequence associated annotation

e Questions

— What other things can be defined in jalview annotation
files ?



