Creation, curation and analysis of Protein
and RNA alignments with Jalview
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What is Jalview ?
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Curating Alignments

— Alignments sometimes need manual curation

— Correct alignments conserve common properties

— Shading can highlight differences
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Alignments are central ...
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Autoinhibitory

A Results at each stage require analysis: >__TRD__1551
mDNMT1 P insferase domain o
1 manual verification 16021620

V74 799

Analysis involves lots of different kinds of i
data:

Sequences, alignments, trees, structures,
functional assays, literature.

N A stage may be repeated several times with ‘
dn‘ferent methods and parameters

(C Data analysis, evidence and results must
be properly recorded

BAH1 1 S
Fig. 1 Structural overview of mMDNMT1(650-1602)-DNA 19-nucleotide oligomer complex with
bound AdoHcy. Sci
J Song et al. Science 2011;331:1036-1040 cience
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Alignment
on Web

!

e Key qualities for a workbench

— Undo and Redo!

— Archival of data, results and all display

settings

— Filtering & Multiple views
— Easy access to to databases and

programs

Jalview

Illustrator

Word/LaTeX..
Etc...
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Launching the jalview desktop

Jalview 2.8
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Authors: Jim Procter, Andrew Waterhouse, Jan Engelhardt, Lauren Lui, Michele Clamp, James Cuff, Steve Searle, David
Martin & Geoff Barton

Development managed by The Barton Group, University of Dundee, Scotland. UK.

For help, see the FAQ at www_jalview.org and/or join the jalview-discuss@jalview.org mailing list
If you use Jalview, please cite:

Waterhouse, A.M., Procter, J.B., Martin, D.M.A, Clamp, M. and Barton, G. 1. (2009)

Jalview Version 2 - a multiple sequence alignment editor and analysis workbench
Bioinformatics doi: 10.1093/bioinformatics/btp033
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Total launches by continent (Sep 2012)
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25,161 2012
21,612 2011

Americas
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Asia
| 15,395 2012
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Africa
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Jalview News
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A Jan 4, 2013 Jalview in 2012 and 2013

@ Nov 12, 2012 Jalview 2.8 release and the new look www.jalview.org

G Oct 18, 2012 Registration now open for 3rd Jalview Residential Training Course anc
@ Sep 22, 2011 Welcome to the Jalview Desktop news channel

1C ) R

Jalview in 2012 and 2013
http://www jalview.org/General/General-news/Jalview-in-2012-and-2013

2012 was quite a year here at jalview.org. A number of long running projects finally bore fruit
with the launch of our new website and logo, and the release of Jalview Version 2.8. The
November release of Jalview was the first to support JABAWS 2. which was launched in
December 2011, and to include RNA visualization features developed by our 2010 and 2011
Google Summer of Code students: Lauren Lui and Jan Engelhart.

atahaca Fatrhare

/feeds/desktop/rss




How accurate are the Google Analytics
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Year on Year increase in Desktop Launches as
measured by Google Analytics vs our web server logs

1in 4 users say ‘no’
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Jalview Desktop monthly usage from 2007-2012
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Typical jalview workflow

Import sequence or alignment
— Drag/drop, Paste, or URL

Decorate sequences with references & annotation
from external databases

Create alignment

Use built in shading, conservation analysis, tree and
PCA capabilities to explore

— Also use annotation and structure data if available
Select regions for refinement or further analysis

Import trees, annotation, etc. created with other
programs to explore further

Prepare annotated views for publication



Phylogenetic analysis and Jalview

* Built in tree methods
— UPGMA
* Fast, simple, but not reliable for phylogenetic inferrence
— Neighbour joining
* Slower than UPGMA

* Perhaps useful for a first approximation
— Jalview’s implementation is not the most efficient

* Import trees for subgroup analysis

— Load any number of Newick/NH Extended files onto an
alignment from another program

* Bootstraps are displayed
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Typical jalview workflow

Save as

. Jalview project
Import sequence or allgnment at strategic points

— Drag/drop, Paste, or URL

Decorate sequences with references & annotation
from external databases

Create alignment

Use built in shading, conservation analysis, tree and
PCA capabilities to explore

— Also use annotation and structure data if available
Select regions for refinement or further analysis

Import trees, annotation, etc. created with other
programs to explore further

Prepare annotated views for publication



eSO Jalview 2.8

File Edit Select View Format Colour Calculate Web Service M M O Average distance tree using B...

< fesare : ) !
—— 1+ Jalview projects store key data
soecisl for g session

FER3_RAPSA/1-96
FER1_ARATH/1-148

/ 5 ' — 1_SPIO
=y — Alignments

Q93260 _ARATH/1-1 — FER1_MESCR
FER1_MAIZE/1-150

«oend  — Annotation & Database IDs I

u . StrUCtU res L FER1_MAIZE
— Trees

Cons

— Display settings
* New Jalview versions are tested
=== TOr backwards compatibility
— Archival record of your analysis

Co




Retrieval from External Databases

Fle Edi Selec Vew Format Colour Callae e Ser
p—

70

P KV S ROC PIEFOCRBOVYREDRAEEAGHDE v - CkAcs o s )
MAs\KVK TPDGP I EFDCPDNVY | LDQAEEAGHDLPYS
skuwpchlnchnnvwwuuucnmu;,
TPDGPIEFECPDDVY [ LDQAEEEGHDLPYSCR
cracr GIDLPYSCRAGSCSS(|
PQEFDCPDDVY | LDHAEEVGIELPYSCRAGSCSSC|
MAAVKVTLVTPECKQELECPDDVVH.DAAEEACIDI.P' CRAGSC.
UTLVTPTCNVEFoc
EQE

Secondary ! 2

ron Sulphur Contacts

G

Fie View Coows Hep

FeRLsP0L
FERLMESCR

FER2 ARATH

FER RAPSA

FeRLMAIZE

Jmols

e £t Sk Ve omt_Cow_ Cletae e

Btaurus.1

D.melanogaster.2

Suucurss asger

ey st v

s

secondary structure (with gaps)

Pfam

Ahgnrnents

Structures

Standard DBs

PROTEIN DATA BANK EUROPE

Prot
ENA%

ropean Nucleotide Archive

Sequences

Distributed
O.

~@Annotatign

Features

Annotation

Trees




DAS allows Jalview access to
Over 270 Sequence Databases...

eSO Select Database Retrieval Source
| Latimeria_chalumnae.LatChal.reference (LatCha Scaffold 1) (DAS) I
" Schistosoma_mansoni.sma_v3.1.reference (sma_v Scaffold 3.1) (DAS)
» [ RGSC [D
» [ TREESHREW
_| RFAM (Ful) * New database dialogin 2.8.x
) PDB series
v 1 UniPrat * Cross source querying
Cosmic_Protein_Mutation (UniProt Protein Sequence) (DA
merops (UniProt Protein Sequence) (DAS) * ENSEMBL sources

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




@ JDAS - JAXB DAS Client Library

JProject Home | Downloads  Wiki Issues  Source  Administer

Summary People

Tip: Project owners, see our Getting Started guide for steps to configure your project. X
Project Information
JDAS is a Java DAS client library which simplifies DAS queries and maps Java classes to DAS XML
g +1/ Recommend this on Google representations. JDAS includes JAVA classes generated from DAS RNG schemas. These Java
classes are used through the JAXB API to store and retrieve data in memory without the need to
Starred by 1 user implement a specific set of XML loading and saving routines. JAXB provides two main features: the
Project feeds ability to marshal Java objects into XML and the inverse, to unmarshal XML into Java objects. JDAS
) additionally implements adaptor classes which are used to refactor generated classes with a complex
Code license structure. Finally JDAS implements client classes to facilitate querying DAS information.
Apache License 2.0
Labels v
DAS, JDAS
Jonathan Warren and other Java Table Of Contents
4% Members developers in DAS Communty
rajido, gustavoadolfo.salazar, B .
leylajael, warren.jonathan, ' Java classes representingthe DAS schema :
andy.jenkinson, macias.jr, ' |
foreveremain | |
1 committer : R N G ' J ava
Your role schema classes |
Ousicr , schema .
Featured ! Mapping Java classes to XML representations "_"""""_""“““““i
B pownloads application I
jdas-1.0.1.jar !
idas-1.02.r : Java JAXB :
all » ; |

objects




Sequence Features

e NSV ST ILILIYSS SIS S AT T L S

Phosporylation Site Predictions

7;0 ' 8|0 . 9l0

D EFDCPDDVY D AEEAGHD

D EFDCPDNVY D AEEAGHD

- EFECPDDVY D AEE GHD

D EFECPDDVY D AEE GHD

D EFE DVY DHAEE D

E EFD DDVY DHAEE E

£ ELECPDD DAAEE D

EG v EF oc PP D |

E EVE DD D EE D ILY.S!C RAGS , a

- PHOSPHORYLATION (¥) 73; High confidence server. Only hits with scores over 0.8 are reported, Link
2 - L : ‘ S—

Fe




Sources of sequence feature data

Jalview sequence annotation files
DAS sources
GFF files

Certain ‘rich’” alignment formats
— Stockholm
— AMSA



Sequence Features Dialog box

Sequence Feature Settings EJ@D

Feature Settings | DAS Settings

Nickname Us... - Nickname: uniprot A
Canis_taminans.... b URL: =
Canis_familiaris ) http:/fwww.ebi.ac.uk/das-srefuniprot/das/aristo

= tlef

Gallus_gallus, WA...

Admin Email: uniprot-das@ebi.ac.uk
Gallus_gallus, WA...

Registered at: Sun Feb 11 17:15:51 GMT 2007
Ornithorhynchus_... Last successful test: Sun Feb 11 17:15:51
Ornithorhynchus_... GMT 2007

Saccharomvces c.. Labels: ENSEMBL, BioSapiens =
ts,

JCOOEE

eSelect specific sources |
eFiltered list

e Add user defined
sources s

|€

Use Registry l http://www.dasreqistry.org/dasi/sources/ ‘ [Reset]

[ Refresh Available Sources ][ Add Local Source ]

Sequence Feature Settings E]@@
uniprot [[] Pfam Other Features
PDBsum_protprot chs_total

Feature Type
DISULFID
Protein-protein contact
OD_RES
OFORM
HOSPHORYLATION (S)
PHOSPHORYLATION (Y)
INIT_MET
PHOSPHORYLATION (T)
ES-SIGNAL

Colour Display

N

HEREEEEELE]

eGroup features by source
eType==colour

eHighlight start-end
eOrder for optimal display

ERR2[O[F

] Invert Selection

eQuery matches ID to Authority

eMap to local reference frame

DITGK
omc <] *Mouse over for feature
L DDLGK

Ls=s@vcx| name, links and scores

rLQPGSEDQGR

Save Colours

O — =1 —1 1

UniProt/Swiss-Prot|P32122 P -
UniProt/Swiss-Prot|PO8168 P -

UniProt/Swiss-Prot| Q09885 P -
UniProt/Swiss-Prot|P30647 P -
UniProt/Swiss-Prot|O4578ZP -
UniProt/Swiss-Prot| O7T6685P -
UniProt/Swiss-Prot| O1781ZP -

ASS

oL

UniProt/Swiss-Prot|P53179P RGR G M

PD I
LNC
KSL
I NV
ENI

PSSVTLQPGDDDQGKPL-GVEYSVKTWVGDHA - -
PcsvMLQPAPEBVGKSEE-cvDFE I MAEATHSTH -

LSS -------- KFERG-SITYFLSCTLESLNNI
PDS I - - - - ---- EGIPGCHIIYTLTASLERATAQ-
PSSY - - - - - - -- ESQFG-SIRYQMKVELRASTD -
PSSF-------- EGEFG-HIRYTCKAICERPWD -
PPSF-------- EGKYG-YLRYSVTAEVDRPWR -

PQSF - - - - ---- EGPFG-FIRFYIKVHMDRPHA -




Shading, thresholding, colour by label.

v il 1

R & T o LA L

Max: -

Mo Threshold w |

Threshold is Min/Max

HAEEWVG |

-+ S5LFGLKS-

| Adjust threshold |
Feature Type Colour Display
—~4metal ion-binding site L |
*"0-phosphorylated L-serine ]
O-phosphorylated L-threonine |
{04'-phosphorylated L-tyrosine =
"

Cptimise Order

Invert Selection

Seq sort by Score

Seq Sort by density




A
\

alignment of millions

of sequences Mafft PROBCONS
TCoffee MuscLE

; -
File Edit Se ]pre r 3)our CaNb Service

Incorporating Jnet

% Alignment »
“————=—doxin Stru

W‘u | o Secondary Structure Prediction *

FRCEBBVY ___ Protein Disorder >
GLOSB~PLOT 2 g
I 3
- P N W /Analysm
FER1_ARATH1-148 0| C t >
FER_BRANA/1-96 VY onservatuon

FE M -
A S Envision 2 >

Fetch DB References >

JABAWS 2 services

conservation
calculations

in Jalview 2.8




Alienment Web Services: JABAWS:MSA

Replaces original Jalview 2 services:
* Extensible framework for wrapping command line

programs

« Can beinstalled on user’ s own machine/cluster

See Troshin et al. application note in Bioinformatics for

more details.

Peter Troshin .

ces b

4 120
Mafftws — »
DQLE
PRQEs  (Clustalws »

DQE
EQlE TcoffeeWws »

EQIE Probconsws »

DQIKEGWVLTCVAY
DQIDEGWVLTCAAN
DQIAEGFVLTCAAY
EQIGEGFVLTCAAY
DQIAEGFVLTCAAYN
EQMSEGYVLTCWVAY

SQ1IADGWYLTCHAYPTSDVVIETHKEEELTG
NQVADGWVLTCAAYPTSDVVIETHKEDDLL .

zntatives | Spinach Feredoxin Structure |

140 150

DACSCHRIUT IETUIL EALCL (A Al
http:/ fvaww . compbio.dundee. ac.ukfjabaws
Muscle Defaults
Muscle pdit and run ...

Muscle [view and change the parameters before alignment, |

http:/localhost:8089/jaba-windows r FER1_MES
Muscle Defaults ~ FER1_ARA
Muscle Edit and run ... - FER3_RAP

Muscle Presets

/I/D

-
N )

~ %

N %

N 50N
> 7

|

ﬁ%!

9
5%
[es

{n_l]’nmlm@

N HT

=
O




www.compbio.dundee.ac.uk/jabaws

JABAWS:MSA Troshin et al. 2011, Bioinformatics.

of Retrieved from Uniprot

..IABA WS 2 In Pf'epal’aﬁOn. fulabe  'Web Service

Mafftws  »

http://springtail. compbio.dundee.ac.uk:8080/jaba
Mafft with Defaults

Jalview Web | T s i
TcoffeeWs Run Mafft with preset »  FFT-NS-i(
ProbconsWs » L-INS- (A

: http://localhost:8080/jabaws )
S e rVI Ce G U I Mafft with Defaults E-INS-i (A

MuscleWS »

e v p G-INS-i (A
- it sp:tt;;gs»ahn run ... , NW-NS-P.
un Mafft with preset FFT-NS-1

http://vww.compbio.dundee.ac.uk/jabaws

JABAWS Mot v oot

Java Client g ~~1

\ p.
JABAWS Virtual Native JABAWS installs JABAWS Amazon

Appliance for on a range of platforms Machine Image

5 On EC2 powered by
amazon

your private use.

#

: |
j webservices™
4 S - the

@ DRMAA I [ Cloud




Jalview’s JABAWS Configuration Panel

[ 4 Connections Output Editing DAS Settings - Web Services |

~Web Service Discovery URLS

Service URL Status
http:/ /www.compbio.dundee.ac.... B
http://localhost:8080/jabaws [

( newservice URL ) ( EditService URL ) ( Delete Service URL )

("] Index by host [ Index by type ™ Enable JABAWS Services

(| Enable Enfin Services [ | Display warnings

( Refresh Services ) ( Reset Services )

( OK ) (Cancel)




Jalview’ s Alignment Methods

BT Y http://www.compbio.dundee.ac.uk/jabaws
Secondary Structure Prediction » Tcoffee with Defaults
Protein Disorder » Edit settings and run ...
Analysis > Run Tcoffee with preset
Conservation 3

Probcons with Defaults
Edit settings and run ...

Fetch DB References

.................... Muscle with Defaults

 JABWS alignment services Edit settings and run ...

Run Muscle with preset

. Mafft with Defaults
— Preset aligment modes Edit settings and run ...

— User defined setl'ings Run Mafft with preset

Clustal
Realign with Clustal

* Pairwise alignment Clustalo

— Needleman and Wunsch Realign with ClustalO
* Mostly used internally



_ ¢T-8ny
- z1-unr
- ZT-4dy
- ¢1-9°4
_ TT-29a
- TT-320
- T1-8ny
- TT-unr
- 1T-4dy
- TT-9°4
- 0T-22Q
- 0T-30
- 01-8ny
- oT-unr
- 0T-4dy
- 0T-9°4
- 60-22Q
- 60-1°0
- 60-8ny
_~ 60-unr
- 60-4dy
- 60-9°4
_ 80-29Q
- 80-1°0
_ 80-8ny
_ g0-unr
_ g0-4dy
- 80-9°4
_ /0-22Q
- L0-1P0
_ /0-8ny
- L0-unr
- £0-1dy
- £0-9°4
- 90-93d
- 90-1°0
_ 90-3ny
_ 90-unr
_ 90-4dy
- 90-9°4
- G0-22Q
- S0-1°0
- G0-8ny
SOo-unr

P

93939 Alignments and 8789 Jpred3 Jobs
From September 2011 — August 2012

ProbconsWS
MuscleWsS
ClustalOWS

JNet MSA Predictions
Clustal Alignments
Muscle Alignments

ClustalWs
H JNet Sequence Predictions

& Mafft Alignments

B TcoffeeWS
= Mafftws

_Jalvie

10000
8000
6000
4000
2000



Common types of alighment algorthm

Hitl b — Hit1 c Hit1
Query L___—=Query Query
Hits— \ Hits — / | x .
Hit2 | it2 |
Hit3 712 Hiea (s Hit4 it4

Figure adapted from
Procter et al. (2010) Nature Methods 7 S16 - S25

a. Sequence database searches — optimal alighnhment between query
and hit

e.g. Blast (single sequence), PSI-Blast and HMMER

b. Progressive — optimise alignment between branches on guide tree
e.g. Clustalw

c. Transitive — optimise MSA to maximise consistency between pairs
e.g. T-COFFEE, ProbCons

Profile methods — e.g. Muscle and MAFFT are hybrid of b and c.

Latest methods, e.g. ClustalO, are hybrids — employ sampling
strategies to speed up tree building & refinement.



Alignment Job Parameter Settings

® Edit parameters for Align with MuscleWs

urrent parameter set name : |User Defaults v

[ Revert ] [ Create ]

Details

Options
[] dimer

[] piagonal

[] piagonal 1

Profile scoring mq&h
[0

Parameters le - use log-expectation profile score YTML240 {defau
sequences.) sp - use sum-of-pairs protein profile scor
— Sequence type use sum-of-pairs profile score (YTML240)
PLink

E] auto v

Maxiters

[ Start Job J[ Cancel Job J




‘Realignment’ — adding sequences to

an existing alignment

| Web Service |
BT Y http://www.compbio.dundee.ac.uk/jabaws

Clustal
Realign with Clustal

ClustalO

Clustal Reallgn options: Realign with ClustalO

* Jalview leaves gaps in when
sending sequences to JABAWS

e (Clustalw

— Fixes sequences with gaps, aligns
other sequences to profile

e (ClustalO

— Creates an HMM from sequences
with gaps

— Aligns all sequences to HMM



alignment ! millions

of sequences

ElustalVV; R

PROBCONS
TCoffee MuscLE

R‘J

File Edit Select View Format Colour Calcula \‘(eb Service

MAFFT Alignment Ordering I 4 N\ Alignment
Original Spinach Feredoxin Structure .
E ~ Secondary Structure Prediction *
BIO 70 . g0
Q7XA98_TRIPR/1-152 M T Y RVKL 1 FBIC VY Protein Disorder
FER1_MESCRM-148 MPAAY KRV T LY L@C VY
FER1_SPIOL/-147 MPAAY KRV T LY FQc WY 1
FER3 RAFPSAM-96 - YEWVKF | VC VY] AnaIySIS
FER1_ARATH1-148 I YREVKF | VIBC VY] C t
FER_BRANA/1-96 JATYRVEKF | vIE c BB v onservation
FERZ _ARATH1-148 I YEVEKF | VIlC VY]

econdany ryciure
| Fetch DB References

Iron Sulphur Contacts




18 new alighment conservation
calculations provided as web services

10 20 30 40 50 S‘D ZO 8‘0 QID IIOD lllD 1]20 1‘30
ASYKVKLITPDGP | EFDCPDDVY | LDQOAEEAGHDLPYSCRAGSCSSCAGK | AGGAVDQTDGNFLDDDQL EEGWY

FER_CAPAA
FER_CAPAN --SVSATMISTSFEMPRKPAVISL-KP | PNVGE- - ALFGLKS - A- - NGGKVT CMASYKVKLITPDGP | EFDCPDNVY | LDOAEEAGHDLPYSCRAGSCSSCAGK | AGGAVDQTDGNFLDDDQ L EEGWY
FER1_SOLLC --SISGTMISTSFLPRKPAVESL- KA | SNVGE - - ALEGLKS - G

Q7XA98_TRIPR  MATT - - - PALY GTAVSTS FMRROQPVPMSV-ATTTTTKAFPSGFGLKSVSTKRGD LAVAMATYKVKLITP EGPQEEDCPDDVY 'LDHAEEVGIELPYSCRAGSCSSCAGKVVNGNVNQ EDGSFLDDEQ || ECGWY

RNGR I TCMASYKVKLITPEGP | EFECPDDVY | LDQAEEEGHDLPYSCRAGSCSSCAGKVTAGSVDQSDGNFLDEDQEAAGFV
--SISGTMISTSFLPRKPVVESL-KA | SNVGE- - ALEGLKS - G- - RNGR I TICMASYKVKLITPDGP | EFECPDDVY | LDQAEEEGHDLPYSCRAGSCSSCAGKVTAGTVDQSDGKFLDDDQEAAGFV
-PALYGTAVSTSFLRTQPMPMSV-TTTKAFSN--GFLGLKT-SLKRGDLAVAMASYKVKLVTPDGTQEFECP SDVY | LDHAEEVGIDLPYSCRAGSCSSCAGKVVCGEVDQSDGSFLDDEQIEAGFN /
FER1_MESCR MAAT - - TAALSGATMSTAFAPK--TPPMTAALPTNVGR - -ALFGLKS - SASR- GRVTAMAAYKVTLVTPEGKQELECPDDVY | LDAAEEAGIDLPYSCRAGSCSSCAGKVTSGSVNQDDGSFLDDDQ | K EGWV J_

FER1_SPIOL MAAT - -TTTMMG- -MATTEVP KPQAPPMMAALPSNTGR - - SLEGLKT - GSR- - GCRMTMAAYKVTLVTIPTGNVEFQCPDDVY | LDAAEEEGIDLPYSCRAGSCSSCAGKLKTGS LNQDDQSFLDDDQ | DEGWY
FER3_RAPSA ATYKVKFITPEGEQEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSCAGKVVSGSVDQSDQSFLDDDQIAEGFV
FERI_ARATH MAST- - - -ALSSAIVCTSFIRRSPAP ISLRSLPSANTQ--SLFGLKS- CTARGGRVTAMATYKVKFITPEGELEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSCAGKVVSGSVDQSDQSFLDDEQIGEGFV
FER_BRANA ATYKVKFITPEGEQEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSCAGKVVSGFVDQSDESFLDDDQIAEGFV
FER2_ARATH MAST - - - -ALSSAIVSTSFLRRQQTP ISLRSLP FANTQ--SLFGLKS-STARGGRVTAMATYKVKFITPEGEQEVECEEDVYVLDAAEEAGLDLPYSCRAGSCSSCAGKVVSGS IDQSDQSFLDDEQMSEGYN
Q93260_ARATH MAST- - - - ALS/SAIMSTSELRRQQTP | SLRSLLP FANTQ - - SEEGLKS - STARGGRVTAMATYKVK FII TP EGEQEVECE EDVYVIDAAEEAGLDLPYSCRAGSCSSCAGKVVSGS | DASDASFLDD - - - - - - - - - - - - - -------------------

FER1_MAIZE MATV LGSPIRAPAFFFSSSSLRAAPAPTAV--ALPAAKV--GIMGRSA-SSRR--RLRAQATYNVKLITPEGEVELQVPDDVY | LDQAEEDGIDLPYSCRAGSCSSCAGKVVSGSVDQSDASY LDDGCQTADGWVLTCHAYPTSDVVIFETHKEEELTCA
080429 MAIZE MAAN - - - -~ ~-BWLSMS | lER- - -APPPCFSSPILRLRV--AVAKP LA- APMRRQ L LRAQATY NVKLITPEGEVELQVPDDVY LD FAEEEGIDLPE FSCRAGSCSSCACKVVSGSVDOSDOSFLNDNQVADCWVLTCAAYPTSDVVIEETHKEDDEL - -

LA el o

Conservation

- - e - ==l -
13-----------~ T201010---01000--0000000--211100 010003232221322014312325330010--
oty B Bl B e Sl el i
i n ma
Consensus
MA+T--TPALSGT+VSTSFLRRQPAPTSLRSLPS+VG+--+LFGLKS-STARGGRVTAMATYKVKLITPEGEQEFECPDDVY | LDAAEEAGIDLPYSCRAGSCSSCAGKVVSGSVDQSD+SFLDDDQ IAEGWVLTCVAYPTSDVT I ETHKEEELTA

SHENKIN

ARMON

GERSTEIN

JORES

KABAT I I III '
-]

KARLIN

e Work like built-in calculations

e — ——— == ¢ GQU| to control parameters

-'--"—'h--_—rﬁ_ N Bl

SCHNEIDER

 Settings stored in project file

AYLOR_NO_GAPS

THOMPSON

VALDAR

WILLIAMSON

ZVELIBIL



Are conservation scores trustworthy ?

* Good quality alignments
— Conservation == probable molecular similarity

* Poor alignments

— Conservation == random noise

* How do you measure MSA reliability ?
— Try different methods. Vary parameters
— Compare the results.



Consistent Pairwise Alignments
Score = 740 Length = 17

PID = 100%
0937260 ARATH MASTALSSAIVSTSFLR

NN EREN RN
FER2 ARATH MASTALSSAIVSTSFLR

Score = 160 Length = 17
PID=29.41
FER1 MAIZE LGSPRAPAFFFSSSSLR
. e e T

0937260 ARATH MASTALSSAIVSTSFLR

Score = 160 Lencth = 17
PID=29.41%
FER1 MAIZE LGSPRAPAFFFSSSSLR

e ce kel I
FER2 ARATH MASTALSSAIVSTSFLR

Score = 310 Length = 12
PID = 58.33%
O80429_MAIZE MAATALSMSILR
PO T O |
093Z60 ARATH MASTALSSATIVS

o

Score = 310 Length =1

PID=58.33%

080429 MAIZE MAATALSMSILR
P O T B

FER2 ARATH MASTALSSATVS

Major inconsistency: +4 Shift
Score = 120 Length = 12
PID = 41.67%
O80429_MAIZE MAATALSMSILR
. N
FERl_MAIZE APAFFFSSSSLR

10
1
STALS--y--SA IV
STALS----SAIVST
TVLGSPRAPAFFF
ATAL---------

e Calculate ‘shift’ between all
pairwise aligments and the
multiple sequence alignment

— Higher shifts are less reliable

FER2 ARATH/1-17
Q937Z60 ARATH/1-17
FER1 MAIZE/1-21
080429 MAIZE/1-12

H »n H 9



T-COFFEE alignment reliability scores

1BRG 13 - o Cos ke il =i = = S Txd

ives 34 Easiest to do this is from command line, or from the T-COFFEE ensment
7 .
e | web site OFFRE
1acr ] reliable
T-coffee |« CORE —score an alignment blue.
Quality * http://tcoffee.crg.cat/apps/tcoffee/do:core
Help

* M-COFFEE — combine results from many ‘popular aligners’
* http://tcoffee.crg.cat/apps/tcoffee/do:mcoffee
* Jalview can read the ‘score_ascii’ file for an alignment

Conservation

Consensus
Hope to add functionality to JABAWS in future

1IPHT 5

1BRS 51

1UHC Sl ==--------
1YCs 171 === === ===~
1007 37 mmmmm -
1ABD 35 - - ===
IFYN 3B - - -
1QCF A

T-COFFEE 00100000006877 789999999999889



Multi Harmony — from Jaap Heringa’s Group at

Amsterdam Fr

ee University

MAFFT Multiple Sequence Alignment of Retrieved from Uniprot

File Edit Select View Format Colour Calculate Web Service

f Original Spinach Feredoxin Structure FE2S2 Representatives >

69 79 89 99
KL VTP DCTOFFFCP CDUNY I DHAFFVCIDIPY CCRACCCCC

SRBS client

109

1 n
CAGKVVGGEVD
CAGKVVNGNVN
CACKVTAGSVD
CAGKIAGGAVD
AGKLKTGSLN

FER1_PEA/1-149
Q7XA98_TRIPR/1-152
FER1_SOLLC/1-144
FER_CAPAA/1-97

ASYK
ATYK

submits alignment and [ovse
g CAGKVVSGSVD
00C CACKVVSGSID
Analysis using Sequence Harmony groups to service FACKVYSCS |

Ig ' Analysis using Sequence Harmony - complete ( New Window )

Sequence Harmony
Sequence Harmony and Multl-Rellef (Plroranl, et al. 2007)

Job submitted successfully. Results available at this URL:
http://www.ibi.vu.nl/jobs/e2c8B06f 1 8b866 16e992e74202ead24 1/
Job Complete.

™ O O Analysis using Sequén / mony on visible region of MAFFT Multiple Sequence Alignment...

File Edit Select View F¢ishAt Colour Calculate Web Service
€9 7 89 9 109 119
" . . . .

[FER1_PEA ASYKMKLVTPDGT( DVY | LDHAEEVGIDLPYSCRAGSCSSCAGKVVGGEVDQSDGSF
Q7xA98 TRIPR  ATYKVK L | TP ECadd DDVY | LDHAEEVGIELPYSCRAGSCSSCAGKVVNGNVNQEDGSF
FER1_SOLLC ASYKMKLITPE PDDVY | LDQAEEEGHDLPYSCRAGSCSSCAGKVTAGSVDQSDGNF
FER_CAPAA ASYKMKLITPDGP | PDDVY | LDQAEEAGHDLPYSCRAGSCSSCAGK IAGGAVDQTDGNF
[FER1_SPIOL AAYKMTLVTPTGNVEFQCPDDVY | LDAAEEEGIDLPYSCRAGSCSSCAGKLKTGSLNQDDQSF
FER1_MESCR AAYKMTLVTPEGKQELECPDDVY | LDAAEEAGIDLPYSCRAGSCSSCAGKVTSGSVNQDDGSF
FER1_ARATH ATYKVKFITPEGELEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSCAGKVVSGSVDQSDQSF
FER3_RAPSA ATYKVKFITPEGEQEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSCAGKVVSGSVDQSDQSF
IFERZ_ARATH ATYKMKFITPEGEQEVECEEDVYVLDAAEEAGLDLPYSCRAGSCSSCAGKVVSGSIDQSDQSF
FER1_MAIZE ATYNVKLITPEGEVELQVPDDVY | LDOAEEDGIDLPYSCRAGSCSSCAGKVVSGSVDQSDOSY
_____ — m— — — — == — =
multi-Relief -‘_l-l_I_L

p—

_examp \

@ Paste in your alignmer

Progress monitored in
job service window

or upload your alignment:
CChoose Fi|e> No file chosen

(]
\

@) Provide a list of group sizes:




] re 3)our Calculate

Incorporating Jnet

Web Service

File Edit Se(
| MA_

Original

Q7XA98_TRIPR/1-152
FER1_MESCR/-148
FER1_SPIOL/-147
FER3 RAPSA/1-96
FER1_ARATH/1-148
FER_BRANA/-96
FER2_ARATH/1-148

Secondary Structure

14

Spinach F

L

.<
< LS L L L
-

l

70 80

VY
VY
VY
VY]
VY]
VY]
MY

< &S mE M-

Iron Sulphur Contacts

- —a

% Alignment
eredoxin Stru :

Secondary Structure Prediction
Protein Disorder

Analysis

Conservation

Envision 2

Fetch DB References

v




Ipl‘e Protein Secondary Structure Prediction

[ncorporating Jnet

* Neural network trained on amino acid profiles

e . . . .

r{  — Predicts Helix, shEet, or Coil based on sliding E
e | window |
FER_{ -
ol * Also predicts coiled coils and surface accessibilities \

T T

= * Server can take

T T T =

=  — Single Sequence
Q93] * Service find homologs with PSI-Blast |
— Alignment

* Service uses MSA to calculate profile for prediction




Sequence features are

Just to reca P... overlaid on alignment
MAFFT Multiple Sequence Alignment of Retrie

File Edit Select View Format Colour Calculate Web Service \lo hlghl'ght key reg|0ns

—_— Original =~ Phosporylation Site Predictions = MAFFT Alignment Ordering =~ FE2S2 Representatives 7

60 70 80

FER_CAPAA/1-97 MASYKVKLITPDGPIEFDCPDDVY |
1 N2V TZ A AS Y KVKL | TPDGP I EFDCPDNVY I

Z1 I ANy SV I ASYKVKLI TPEGPIEFECPDDVY I

O LEVILO RIS LY AMAS Y KVKL I TPDGPIEFECPDDVY I

FERI_PEA/1-149 MASYKVKLVTPDGTQEFECPSDVY |

oY IR L SV AMATY KVKLI TPEGPQEFDCPDDVY | ZOHAEEVGIELPYSCRAGSCSSC
LT3N VS VMM AAY KVTLVTPEGKQELECPDDVY i LDAAEEAGIDLPYSCRAGSCSSC
LTINS YA AAY KVTLVTPTGNVEFQCPDDVYBDAREBEEGIDLPYSCRAGSCSSC
FER3_RAPSA/1-96 BMATYKVKFITPEGEQEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSC
LTINS MMATY KVKF I TPEGELEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSC
FER_BRANA/1-96 BMATYKVKFITPEGEQEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSC
LYW TN AV ATY KVKF I TPEGEQEVECEEDVYVLDAAEEAGLDLPYSCRAGSCSSC
O LEV LI TN AR REAMAT Y KVKF I TPEGEQEVECEEDVYVLDAAEEAGLDLPYSCRAGSCSSC
T3NS LV EOATY NV K LITPECEVELQVPDD VY IREEGMN E £ DGID :

Annotation like
T-COFFEE scores can be
used to shade alignment

Secondary Structure
Iron Sulphur Contacts

Conservation

076689 7367779568 9 3 3 59 )

itylu_LLu

Alignment annotation area shows
graphs and symbols from /‘l -

calculations and manual curation




File Edit Select View Format Colour Calculate

Web Service

MAFFT Alignment Ordering

oxin Structure

Regional Order Neural Network

FER1_ARATH/1-148
FER_BRANAM-36
FERZ2 ARATH1-148

Secondary Structure - ——.

Iron Sulphur Contacts

Alignment

Secondary Structure Prediction

——— Protein Disorder

Analysis
Conservation
Envision 2

Fetch DB References

v




Protein Disorder prediction

e 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

JABAW_S ] W DisembIWs W GlobPlotWs W] IUPredws
Analysis Jalview T = -
) eature Type Colour isplay
Service JABAWS 2.0 Protein Disorder ] v
Client COILS =
: REM465 e B
Process results into both HOTLOOPS ] 0
annotation and features Globular Domain | U

] 00011000101,

GlobPlotWS (Dydx)

\ Features highlight disordered

region or structured domain
predictions

UPreds (shor) . NN
IUPredWs (Long) vzl 'imww\mm

JronnWS (JRonn) fm\\
on ‘Colour by Annotation’ dialog to

Use Threshold & Per-sequence option

shade alignment using raw scores




1)/1-177
20.21/1-177
8018.1//1-177
41603.1//1-158
9.1//1-176
1//1-154
2.2//1-154

R R R REEe

Conservation

Quality

Consensus

11/1-177 103
20.21/1-177 103
8018.1//1-177 103
41603.1//1-158 102

9.1//1-176 102
1//1-154 102
2.21/1-154 102

Conservation

Quality

Consensus

GO

order in Interleukin 7 Orthologs

ND- |
D -

\
\
\
|
\
|
|
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HLLKVS+GTT+LLNCT+KVKGRKPAALGEAOPTKSLEENKSLKEOKKLNDLCFLKRLLOEIKTCWNKILMG+KEH



Jalview and Nucleotide data

Basic by current standards

Built in cDNA->Amino acid translation
— Works with Aligned cDNA

— Preserves alignment annotation

— Does not backtranslate

European nucleotide archive records

— Parse cDNA annotation in contigs

Display of WUSS or VIENNA RNA secondary
structure notation

— Stockholm file import
— LocaRNA Clustal files



ranslation of annotated cDNA alighnment

File Edt Sels &t Colour

Calculabe  Web Service

Colour by Annotation E @|E|

" e i 0 0 PAML Sites 1:M2 F | Col |:|

i i i ' ites 1:M2a W Use Criginal Colours -
LNIPROTIGSSESIcONAA-267 G A AT S CCTGGAGCAGAAGLGGGGLLGGGTGGACAATTACTGCAGACACAACTA A 9
LAPROTIQINEEcONA-26T GAAGGA GOAGCAGAGGLGGECL LG CEGTGGACACCTACTGCAGACACAACTA

J

Above Threshold 0,754 Threshald is Min/Mazx

LAPRO T EEA S Pleona-267 GAAGGACATCC TG G ATRGAGGLG LG GG CCG LG G TEGACACCTACTGLAGACACAATTA
LOPROT QAN EFlcOMAA-26T GAAGGACCTCOTGGAGCGGAGGLGCGLCGCGG TGGACACCTACTGCAGACACAACTA
LAPROTGPNE 2|cONAN-267 GAAGGACATCCTGGAGGALD CEGEGEECCAGGTGGACACCGTG TG CAGACACAACTA
LAEROTGPSF eVA-267 GAAGGACCTCCTOGAGCAGAGGLGGGCCECEG TOCACACCTACTECAGACACAACTA W

PAML Sites 1:M2a

File Wiew Calours Help

6.7 E-& . 1E-40 997800704 E-40 0070@020D02AE370:0990 00175 E-9 5548 22000360258 0016800 10¢

Consensus

GAAGEACCTCCTGGAGCAGAGGOGEGCCGCEGTGGACACCTACTGCAGACACAACTA

<

gat  Coloor  Caloulate  Web Service
40 &0 &0

i ' 1 ' 1 '

= LVEEYRAVTELGRPMAESWHNSESQKDLLER
LAPROTFISE e IMAM-82 ) HOEEY RAVTELGRPDAEYWHNSQKDLLER
LAEROT|GEWE Z2|e A -89 G NQEEMNMRF [ S DS ELGZRPDAEYWHNSQKDFLER
LAERO T EEAW S FleONAN-89 T NOQEEDBRFLSDYEEYRAY
LAPROTES0ME7cOWAN-32 R NOQEEYERYDSDWGEEYRAVTEL
LPROTQOGE 2elnfat-29 L MOEEFMRFDSDVGEEYRAVTELGRPAAET™
LAPRO T Z25F e IAN-82 T NOQEEYMRFDSDWGEEYRAVTELGRFDAEYWHN SO R e
FOS| | 1OLRES 190 c NRQEESMRFLDSDVGEYRAVTELGRPFDAEYWNSQKDLLER

&0 \

CRHNYGVGE k. '
CRHHYGWGE b —
CRHNYGWGE
CRHHYGWGE LY !
CRHHYGWGE ; -
CRHNYGWGE ,
CRHHYGWGE
CRHNYGWGE

PAML Sites 1:M2a

Conservation I I ‘

— [ 1 'R
<

Sequence 6 ID: UMIPROT|Q25IEZ |cDMNA Residue: ARG (66)




JaIV|ew 2.8 and RNA 2“d-ary Structure

AFO1857 Retrieved from RFAM (Full)

File Edit Select View Format Colour Calculate WebSemce

Pyrococcus_furiosusG{®@- UGCGG-G--AGCGCACGGCUGAAGGGCCGUGCUAA-CCCC
Methanoculleus_ma GG - AAAGG-G-AUCAAUGCCCCGGAGGGGGCGGCGA-CCU - -
F.acidarmanus.1 GG UUUGC-A-UAUGCAACUUCAAAGGAUGCAUGCAUA-UACA
Thermoﬁfum_pendEGIU CCGUG-C-ACGG-CUCCUCGUAGGAGGAGGCCGA-GCAC

Structure Consensus Logo: |-UCCGU-U--GACGCUGACCGCAGGGUCAGICCGA-GACG

. [ . . Structures Manager
each paired position in a given |-UUAUG-G-CCGGGCU

secondar',r structure (w..

ShOWS base pair diStl’ibution at -ACAGG-A-UUCAAU Aa ™ (M VARNA -secondary structure trimmed to Pymcaccusgfuriosusi.l

RNA secondary structure. -UGGCG- G-~ AGCCCCQumes i
W TdoTedrTunT. I Ln'u -AUGUG-A-UGGA Llnked VARNA RNA
T.celer.1 GG UGCGC-G--GGG

Secondary Structure

secondary structu e_ﬁ_&ﬁ_-ﬁ— (L viewer and editor.

StrucConsensus s

Consensusik=t= BE=spawisl B Eisitaiet—s
r(‘.f‘._llf‘.f‘.f‘f‘._f‘.f‘f‘.ﬂ.f‘.f‘f‘f‘lll

Sequence position 156 CG 45%; GC 18%; UA 15%; Al 9%; UG 7% ; UU 0%; GU 0%; AG 0%

Overview RFO1857 Retrieved from RFAM (Full)

— RALEE style
colouring highlights

distinct stems and
\helices




/Users/jimp/Documents /Jalview/Rna/PaulG/RF00031_folded.stk
File Edit Select View Format Colour Calculate Web Service

‘ 40 50

B.taurus.1 J CG—UAAA‘—— UAA-CC -@--------- GP

D.melanogaster.3 | CU-UAA A‘ -GC-=-=-====-- G

D.melanogaste; : CuU - UAAA‘- c ucu---[lc--u------- CcG

D. G-CAAA- cc cucC--G --A--- - - - AC

CACU--ICAUGAC cCciG - AAAA‘— ccc--cc ~GU-=-=--=---- G

1 CUUC---AUGAC C--C--nnw- UGUG

o oorvegicus.5 UCC---AUGACEBIGUGIINIMIC CUCUAAA - -UIAC - - - - AUl - - - -------- c
SE|EC'L'IOHS and mouse R.norvegicus.4 AUG---AUGAC e C—mmmm oo U
R.norvegicus.3 : GGU=-======= U

ey ® R.norvegicus.2 CAUU--IGAUGAG B G
pOSItIOnS Shared R.norvegicus.1 UGUU-UAUGAUGIBIBICACAGIUG - UAAA - -@IUICA - - - -CAC-----~--~---- Al
O.aries.1 CUUC---AUGAC B-GC------ CUG

M.musculus.9 CACU--ICAUGAA CcluG cumc - AAAA\— SGU-=-=-=----- G

between alighment e Cavu--anucac REECRCEC - AAAA - ) G cu
g O.niloticus.3 CUCU---GUGAA - .- - A------- GA

CUCU--E-AUGAA CCC GAAG‘ CCC UGu- - ==C-=-=-====-- G

O.niloticus.2
M.musculus.6
O.niloticus.1
M.musculus.5
M.musculus.4
M.musculus.3
M.musculus.2
M.musculus.1
C.elegans.1
H.sapiens.15

view and VARNA

%l —UAAA——CC uu----AlE-----------

M.musculus.7 -

‘ (-
condary structure -

zferencepositions&Aucucauu..uAUGAuG%cclujé&crcc.uAAA uccchuuu..A

Consensus

StrucConsensus

VARNA has a wide
range of 2D RNA plots
and supports
interactive annotation

VARNA -secondary structure trimmed to B.taurus.1

VARNA: Interactive drawing and editing
of the RNA secondary structure

Kévin Darty, Alain Denise and Yann Ponty
Bioinformatics (2009) 25 1974-1975

secondary structure (with gaps)




A brief history of Jalview
9.5 BBSRC

Michele Clamp
Director of Informatics b|0$C|ence for the future
Jalview and Scientific
Version 1 Applications, Harvard. Andrew Waterhouse
U. Basel.

James Cuff
High Performance
Computing, Harvard.

1997

Jalview
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Steve Searle
2005 VAMSAS
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VAMSAS

Visualization and Analysis of Molecular Sequences, Alignments and Structures

e astex

living technology PROTEIN DATA BANK EUROPE

Pierre Marguerite

Tom Oldfield

lain Milne

Dominik Lindner

Frank Wright
Andrew Waterhouse

<
David Marshall vty
‘ Jim Procter

DUNDEE David Martin, Geoff Barton




VAMSAS

Visualization and Analysis of Molecular Sequences, Alignments and Structures




Aim: Enable user to move between different

-~

Ancestral Sequences

Model Selection
Phylogeny

Positive Selection
Recombination

~

VAMSAS Applications

Still can’t
do this ®

e

B
Fo By o
RACT [
. 2] S
s v 1 101 e 4O @
éﬂ%‘::ﬁ

Databases, Annotation
Alignment
272" Structure Prediction

Structure Databases
Structural Clustering
Uniprot/MSD Mapping




A brief history of Jalview
9.5 BBSRC

b|0$C|ence for the future

Michele Clamp
Interim Director of

Jalview Research Computing,
Version 1 Harvard. Andrew Waterhouse
1997 James Cuff U. Basel.

Cycle Computing,
USA.

Jalview
Version 2

Steve Searle
VAMSAS
Now at 2005 .
2.1\ eScience
Sanger, UK r— | .
2004 project
Jalview 1 2.2
published. 2.3
David 2.4

Martin

Jalview 2 Paper >

2009




Unsupported graphical tools cause headaches..

User Headaches:

e Can’ tdo what you want:
— Read/write format ‘X’
— Run my analysis ‘Y’
— Load my 10Gb dataset

e Slow or difficult to use
* Doesn’ t work properly

Core Developer needed for:

 Staying ‘state of the art’ :
— New standards

— New analysis methods
— New data

* Maintenance
— Dependencies

— New OS Versions
— New hardware

e Hard to do ‘research’ and
maintain software



A brief history of Jalview
9.5 BBSRC

b|0$C|ence for the future

Michele Clamp
Interim Director of

Jalview Research Computing,
Version 1 Harvard. Andrew Waterhouse
1997 James Cuff U. Basel.

Cycle Computing,
USA.

Jalview
Version 2

Steve Searle
VAMSAS
Now at 2005 .
2.1\ eScience
Sanger, UK r— | .
2004 project
Jalview 1 2.2
published. 2.3
David 2.4

2526.1272.8

Martin

Jalview 2 Paper >
2009 t

New BBSRC Funding
2009-2014




1 Oct 2009 . 30th Sep 2014
The Jalview 5 Year Plan

More Flexible More Capable

Sustainable

Maintainable Extensible

Community
Users and Developers

5 Year Tools and Resources Development Fund Grant from the UK
Biotechnology and Biological Sciences Research Council



1 Oct 2009 . 30th Sep 2014
The Jalview 5 Year Plan

More Flexible More Capable
GUI Large
refactor & 5
: tasets
plugins . a
Sustainable
Maintainable Extensible
Analysis
Software Community Y

Engineering services




JalviewLite Basic RNA

Support
JDAS Modularisation API Development
Core Protein : Scripting API
_ Jalview 3.0 L Al ¢
Disorder Test Framework L-arge Alignments ——
Desktop Alignment oroject Third party
Conservation RNA schema plugins

Clustal Services

JABAWS Omeaqga )

Sequence Proteome
Searching Annotation| - Co-developed with

Sasha Sherstnev on
Jpred BBSRC BBR

Release Schedule 30 3.0 3.7
3a _~ O—O-0-0-0=<C
2/"§ ) O Major release
Re?as§—O—O 2.9 C_) Minor release
Nov 12 End of Jalview 2.X series +_} Alpha or beta

release

T T >
I ! 7

————t———
2014 15

——
2013
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1 Oct 2009 . 30th Sep 2014
The Jalview 5 Year Plan

More Elexible More Capable
Community Outreach
GUI . . Large
refactor & *\Website redesign
plugins Training Datasets
eUsers and Developers
e|nternationalisation
Maintair ®True Open Source Development tensible
.‘ e|ssue tracker and open repository
Software ) Analysis
Community
Engineering Users and Developers services
"ve
» ! @ p—— e
Y lInA GreenHopper +++ O11 J
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www.google-melange.com




Lauren Lui, UC Santa Cruz.
http://jalview-rnasupport.blogspot.com/

Purine/pyrimidine —

Secondary Structure —

colourscheme Consensus (S8

AU {.....

})))))

;) SRR O O OF S O CON——

reference positions aacaCauCgGCGAuuucCcCguCGuAAcgaauu .uL

T W W W W

JRfam "\ __\_

WUSS

20 30 40

annotation

. :))))))...(((((.(((((l((.....

SO

ACGEAUREGA U U U CEEGEUGUAACGAAUL - UUCAAGUGC UUCUUGEAUUAGCAR
alignment ANCACAUCAGAUUUCEUGGUGUAACGAAUUUUUUAAGUGCUUCUUGCUUAAGC

CUXACAUCARAUUUCCUGGUGUAACGAAUU- UUCAAGUGCUUCUUGCAUAAG
CCOACAUCAGH UUUCCUGGUGUAACGAAUU - UACAAGUGCUUCUUGCAUA
fetcher AACASAUCAGAUUUCCUGGUGUAACGAAUUUUUUAAGUGCUUCUUGCU

parser
(from RALEE)

Colouring to highlight
helical structure

SUMMER OF CODE // 2010

code.google.com/soc

Google




Jan Engelhardt (Uni. Leipzig)

eﬁﬁ‘ (L) VARNA: Visualization Apple: % )
L C © varna.lri.fr/demo.html ,‘;-':"i\\v\:", |
@ WX
A% NESCent
H.sapiens.11/1-1U A C/.C UGU UCAGIUUGUACA - GUA

H.sapiens.10/1-9U A UCUGUUCAGUUGUACA-GUA

P.abelii.3 ae'e“_iO” I ay U G Uu U CAGUUGUACA -
-4 - -Saplens. ’ L] ”~ -~ . ~~ - ~~ LN ) . -

P'abell.l.' Assoaate Structurewnh Sequence » AG UACA

P.abelii. Hide Sequences | View Structure 2 tructure

SUMMER OF

COOL s

cOl |

|
S ) () () (=l (=) (=] (] (]
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- P>2>P>>>>>>
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c
Y

UGUUCAGUUGUACA-GU
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Google Summer of Code 2013
: Why should | participate?

NESCent

Students gain:
skills
real world experience
sample code
contacts

Organizations gain:
new contributions & contributors
global exposure



Google and NESCent Summer of Code 2013
New phylogeny support in Jalview ?

 cDNA/protein editing
— Display AA translation of cDNA alignment
— ORF support

* Bacterial genome alignment manipulation
— New editing

 JABAWS
— Phylogeny services

— Extend alignment services to

e Return guide trees and uncertainty scores
e Support ‘add’ and profile alignment



Jalview

www.jalview.org

The Jalview RNA Features Geoff Barton (Money)
developers Lauren Lui David Martin (Teaching)
Michele Clamp UC Santa Cruz, USA. Peter Troshin (JABAWS)
Harvard, USA. Jan Engelhardt Barry Strachan (logo)
J:’:/:Zﬁ‘:: ; Univ. Leipzig, Germany.  Tom Walsh (Apache)

y puting Y,ann Ponty (VARNA) Ryan Maclaughlan (CSS)

Steve Searle Ecole Polytechnique, Fr.  andrew Millar (Drupal)
=y Soroer o e
CODL All the Jalview users, and ...

SUMMER OF CODE //202‘2’081{ E D | |

T-COFFEE Scores
Andrew Waterhouse Paolo di Tomasso

Basel, Switzerland.  Notredame Group, BBS RC

CRG, Spain. blosaence for the future




