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Day 2 - Tuesday

Advanced Jalview and Jalview Hackathon
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Advanced Jalview and Jalview Hackathon
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Jalview Clinic and Jalview Hackathon
Coffee/Tea Break

Jalview Clinic and Jalview Hackathon continued

Wrap-up

16:15 Departure



Course materials

Everything is (or will) be online at

http://www.jalview.org/tutorial/training-materials/
2013/EBI/Jan/

— These slides
— Jalview v2.8 Tutorial (v1.4.1)

— A copy of the tutorial is also on Penelope



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
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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

 make sure you are using the latest 2.8 Build

— Verity retrieval by examining sequence annotation



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

* Question
— What happens if only a subsequence is present in the
alignment ?

— Does database annotation get shared between
alignments ?



Sequence Features
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Sequence Features
Section 2.8.1-3 & Ex 27

— Annotate the whole or part of a sequence
— Database refs are special case.

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



Sequence Features
Section 2.6.1-3 & Ex 27

— Annotate the whole or part of a sequence
— Database refs are special case.

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

e Questions

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

— What services allow you to discover annotation for
sequence ?



The Distributed Annotation System
Section 2.9.2, Exercise 30

— Web servers that jalview can use to discover
annotation for a sequence

 Task

— Browse available DAS sources for protein
sequences

— Retrieve annotation for the ferredoxin
alignment.



The Distributed Annotation System
Section 2.9.2, Exercise 30

— Web servers that jalview can use to discover
annotation for a sequence

 Task

— Browse available DAS sources for protein
sequences

— Retrieve annotation for the ferredoxin
alignment.

* Question
— What does the ‘optimise order’ button do ?



Working with sequence features
Ex 31 and 32 (Sec 2.9.4)

e Task

— Shading features using labels and scores
— Sorting alignment using feature scores



Shading, thresholding, colour by
label.
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Working with sequence features
Ex 31 and 32 (Sec 2.9.4)

e Task

— Shading features using labels and scores
— Sorting alignment using feature scores

e Questions

— What types of features are best displayed with
a ‘label’ colourscheme ?

— How would you display only the highest or
lowest scoring features ?



Protein secondary structure
prediction

Section 2.6 onwards
In the Manual
Page 64



Protein Secondary Structure Prediction
Sect 2.6

 Jalview interfaces with the Jpred protein
secondary structure predictor

* Prediction is based on

— Neural net which can recognise helical, colil or
beta strand using amino acid patterns

— Amino acid profile for a sequence

* Multiple sequence alignment

 Profile from sequence database search
— Position Specific Substitution Matrix



Protein Secondary Structure Prediction
Sect 2.6

® © © )Net prediction on visible FER_CAPAA using alignment from MuscleWs alignment of Uniref50 ...
File Edit Select View Format Colour Calculate Web Service

_'-':!] Elrl] 1:1} EI-D E!II] llﬂ{}
FER_CAPAA/1-97 === === ==== ASYKVKLITPDGP IEFDCPDDVY I LDQAEEAGHDLPYSCRAGSCSS5CAGK | AG gy
FER_CAPAN/1-144 ~ANGGKVTCMASYKVKLITPDGP IEFDCPDNVY | LDQAEEAGHDLPYSCRAGSCSS5CAGK T AG
FER1_SOLLC/1-144 ~GRNCGRITCMASYKVKLITPEGP ITEFECPDDVY | LDQAEEECGHDLPYSCRAGSCSSCAGKVTA
Q93XJ9_SOLTU/1-144 -GRNCGRITCMASYKVKLITPDCGP IEFECPDDVY | LDOAEEEGHDLPYSCRAGSCSSCACKVTA
FER1_PEA/1-149 LKRGDLAVAMASYKVKLVTPDGTQEFECPSDVY ILDHAEEVGIDLPYSCRAGSCSSCAGKVVG

Q7XA98_TRIFR/1-152 TKRGDLAVAMATYKVKLITPEGPQEFDCPDDVY | LDHAEEVGIELPYSCRAGSCSSCAGKVVN
FERI_MESCR/1-148 SASRCRVTAMAAYKVTLVTPEGCKOQELECPDDVY I LDAAEEAGCIDLPYSCRAGSCSSCACKVTS
FER1_SPIOL/1-147 GCSROGGRMT-MAAYKVTLVTPTGNVEFQCPDDVY | LDAAEEEGIDLPYSCRAGSCSSCAGKLET

FER3_RAPSA/1-96 === - e=m==== ATYKVKFITPEGEQEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSCACGCKVVS
FER1_ARATH/1-148 TARGGRVTAMATYKVKFITPEGELEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSCAGKVVS™
FER_BRANA/1-36  ~-=-=======-=~ ATYKVKFITPEGEQEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSCAGKVVS L

FER2_ARATH/1-148 TARGGRVTAMATYKVKFITPEGEQEVECEEDVYVLDAAEEAGLDLPYSCRAGSCSSCAGKVVS A
Q93260 ARATH/1-118 TARGCCGRVTAMATYKVKFITPEGCGEQEVECEEDVYVLDAAEEAGLDLPYSCRAGSCSSCAGKVVS|,
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Exercise 26

 Tasks

— Perform a variety of Jnet predictions
* Note the effect of hidden regions
» Learn about sequence associated annotation

— Save your results for the next exercise
« Questions



Exercise 26

 Tasks

— Perform a variety of Jnet predictions
* Note the effect of hidden regions
» Learn about sequence associated annotation

— Save your results for the next exercise

e 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 ?



Alignment Annotation and
sequence features.

® O © )Net prediction on visible FER_CAPAA using alignment from MuscleWs alignment of Uniref50 ...

File Edit Select View Format Colour Calculate Web Service
80 50 100 110

FER_CAPAA/1-9 JCPDDVY | LDOAEEAGHDLPYSCRAGSCSSCAGCK I AGCAVDOTDGNFLDDDOLEECWYLTCVA
FER_CAPA DCPDNVY | LDOAEEAGHD LPYSCRAGSCSSCAGK | AGGAVDOQTDGNFLDDDOLEEGWVLTCVA

FER] VMFCPDDVY | LDOAEEEGHD LPYSCRAGSCSSCAGKVTAGSVDOSDGNFELDEDQEAAGFVLTCVA
) CPDDVY | LDQAEEEGHD LP¥SERAGSCSSCAGKMTAGTVDQSDGKFLDDDQEAAGFVLTCVA
Feature settmgs EPSDVYI'LDHAC cVETDLPYSCRACSCSSCAGKVVEEEVDA s DCSFILDDEQIEAG F ¥ LT CVA

CPDDVY | LOHAEEVGI ELPYSCRACSCSSCACKVMVYNGNYVNQEDGRNFLDDEQ | ECGCWVLTCVA

& annotation d|splay AR L Cath Domain 51 147; CATH vs SPTR HMM scan @ Link
CPDDVY | LDAAE Protein-protein contact 81; 1GAQ: chain Bto A 81 82 89 Y

Settmgs DA AR L LR HAIN 53 149; Ferredoxin-1/FTId=PRO_0000008836

\91925395112113114 115117120 149 Link

e A LN OMAIN 55 145; 2Fe-25 ferredoxin-type

FER_BRANA/1-96 ECODDVYVLDAAERN , - -
FER2 ARATH/1-148  |TS T4 LRI Y s fam 60 135; Description: Fer2 Status: True Positive «'Link

093260 ARATH/1-115 H AN E LAY 14 ath 50 145; Description: Ferredoxin_fold Status: True Positive

J}T&%ﬁ -------- BEBE-B-B------ BBBBBBBBBBBEEBE - -B-----o--oo- =
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—— —
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Qualle I d
Annotation a 'gr.]e
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below ECPDDVY | LDAAEEAG DLP*rscnncscssiinc.stcwuqsm SFLDDDE_I:EGW\I',_ e
a|ignment b ID: FER1_PEA Residue: GLU (81) |



Creating, editing and using annotation.
Exercise 28 (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 ?



e« Session 3

« Sequence DB refs and
Sequence Features

* Protein secondary
structure prediction

* Alignment annotation

* Session 4
« Working with structures
* Viewing 3D
structures
* Viewing RNA




Protein Structure and Jalview
Section 2.1

 Jalview includes the Jmol molecular
graphics viewer

— Structures can be coloured by their aligned
sequences

— Position of mouse highlighted in sequence or
structure



Structure shaded by sequence

Codon
highlighting

File Edt Sels

How

AEE

st Colour  Calculate  Web Service Colour by Annotation

190 200 210 220 220
' ! ! ! ! ! ! ! ! ! PAML Sites 1:M2a % Use Original Colours -
LIPROTIGORE SleONAS-267 & AN CCTGGAGCAGAAGLGGGGOLGEGTGGACAATTACTGCAGACACAACTA A D g \;
LPROTIGPSE E|eDNA-267 G AAGE A GGAGCAGAGGLGGECOGCE G TEGACACCTACTGCAGACACAACTA

LNPROTIQEG 29 ONAA-267 G AAGGEACTTE GLGGAGGLGGGCLGAGGTOGACACCGTG TG CAGACACAACTA Abowve Threshold
LNPROTIGSHW S PleDMA-267 G AAGGACATCC TGS GGLGLGGGCCGLEGTOOACACCTACTG CAGACACAACTA
LAPROTQAMEF[cONAM-267 GAAGGACCTCCTGGAGCGGAGGLGLGCCGLGGTGGACACCTACTGCAGACACAACTA

0,754 Threshald is Min/Max
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Consensus

GAAGEACCTCCTGGAGCAGAGGOGEGCCGCEGTGGACACCTACTGCAGACACAACTA

Mouse is < >
Ove r Arg i n i n e gt Colour  Calculate  Web Service B E L!

40 a0 &0 bl a0

TR T -28 H
LNIPROTIGSSE EleINAA-S8 Y]
LNPROTIGEME 29 ONA/ -89 &
LNPROTIGEHS FleinA -89 D
LNPROTIGA0IEF|eONAS-28 R CRHHYGWGE .
LHEROTI@SSIE ZeOna-28 L CRHNYGWGE I
LNIPROTIGSSF leOnA -89 © CRHHYGWGE

FOB| ik | 10LHE 3190 C CRHNYGWGE

' 1 ' 1 ' 1

WEEYRAVTELGRPVWAESWHEQKDLLEQERGRWVYDNNMCRHNY G WGE A
CRHNYGWGE
CRHNYGWGE
CRHNYGWGE

PAML Sites 1:M2a

Conservation I n IJ . n I

1 5 3 4 G

=]
S
5]
=]

ST u
£

||Sequence 6 ID: UNIPROT|Q95IEZ [cDMA Residue: ARG (66)




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




Protein Structures in Jalview
Sec 2.1. Exercise 14

e Task

— Discover PDB structures for ferredoxin
sequence(s)
 Note use
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
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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->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

Colouring structures using many
multiple alignments
Sect 2.1.5. Exercise 16
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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
records

* From protein to DNA

— Recover DNA for proteins using EMBL cross
references



Protein Feature visualization on DNA
Section 2.10, exercise 33

e Task

— Retrieve a DNA contig and visualize features
from UNIPROT at their coding positions.

e 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’

Retrieved from EMBL

File Edit Select View Format Colour NeERFEEN wWeb Service

10

MBL|X04752/1-1167 caacagttatcctyg
MBL|UO7177/1-1068 aaacatgtccactg
MBL|AFO70998/1-1305 tttccggagtgceccgn
MBL|U95378/1-1267 gtaacactgataga
MBL|U1368B0V1-1254 cggcaaccgtcgac
MBL|U0717B/I-1668 aggcacgacgtgce
L|XO2152/1-1661 tgctgcagcecgetg
EMBLIM22585/1-1615 ggaccgagcgacce
MBL|U13687/1-1681 ggagcaacttggceg
MBL|X01964/1-1609 gtgtgctggageeca  Cxtract Scores...
MBL|X53828/1-1575 gaattccgccccgctacgaccgcagecge

FMBL|UD7178/1-1668

Sort
Calculate Tree
Pairwise Alignments..

Translate cDMNA

Sus domesticus lackate dehydrogenase-A [LDH-A) mRNA, complet
EMBL L07178

EMBL-ALIGN ALIGN 000494
GOA POO339
InterPro IPROCIZ36
InterPro IPRO01SS7
InterPro IPR0O11304
PDB ALDB

PDB QLDT

<

.

Principal Cornponent Analysis

Get Cross References
v Autocalculate Consensus

vl

4 10 5l0

L} 1
p tcagcagtaaggcectcaacatgtcca A
cctagctccagatgaaaaacaatce

acatgtagatgaagaaagcaggecce i
acagccatcga
rtestetatty 4 s this reference a

.........

cross reference ?

Is there already a
sequence
associated with
this reference ?

gctagaags
taagcetagtgattcaag

If not: Retrieve it.

Copy associated
sequence to new
alignment.

G+ CACCGTCAG+CTCC+G

Sequence § ID: EMBL|M22585 Nucleotide: Guanine (1)

Consensus

|
Status ba



Jalview 2.8 and RNA 2nd-agry Structure

RFO1857 Retrieved from RFAM (Full)

File Edit Select View Format Colour Calculate Web Service

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

Structure Consensus Logo: |-UCCGU-U--GACGCUGACCGCAGGGUCAGIUCCGA-GACG
Shows base pair distribution at-ACAGG-A-UUCAA o
each paired position in a given [FUUAUG-G-CCGGG _ _
RNA secondary structure. - gﬁ E E g - g N égic Try It now:

W TdoredrrurmT. L LIIL.l =

T.celer.1 IR - L - o - . Import RF00162 from

secondary structu e_g_M__g_( CC( Rfam (FU”)

SUUCCOHSEHSUS“‘“i s 5E '

Consensusits St B SSSass
CC-INCCCC-CCCACCC

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

Overview RFO1857 R

|RIEN S RALEE style
colouring highlights

distinct stems and
\helices




Selections and
mouse positions
shared between

alignment view and

VARNA

R norvegicus. 7
R.norvegicus.6
R.norvegicus.5
R.norvegicus.4
R.norvegicus.3
R.norvegicus.2
R.norvegicus.1
O.aries.1
M.musculus.9

M. musculus 8
N nilaticie

I>r»CcCcrx»>»>C
TcncoOoccacn

Try it now:
1. Open VARNA with

‘Structure->View Structure->RNA Secondary Structure’

File Edit Select View Format Colour Calculate Web Service

L AAUGAGAACAGAAACG - UAAA - -[C

—ccncccon
| [

CACA - |
AGGAA - ‘
cluG c - i
ACACAG - ;
1h) A A r 1 _I1lAAA A

-UAAA-
-UAAA-
-CAAA-
-AAAA-
-GAAA-

-GAAA-
~-AAAA-
~UAAA- -
UAAA- -

GAAA-
G-AAAA-
AAAA-

2. Explore difference between trimmed and untrimmed
3. Bonus points — add and link a Jmol structure view

Bacillus amylollquef 9 corresponds to PDB 3NPB

T —— T ——
y

VARNA has a wide

[Sequence 25 ID: C.elegans.1 Nucleotide: Cytosine

range of 2D RNA plots
and supports

interactive annW

VARNA: Interactive drawing and
editing of the RNA secondary
structure

Kévin Darty, Alain Denise and Yann
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18 new alignment conservation
calculations provided as web services
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NGGKVTCMASYKVKL I TPDGP | EFDCPDNVY | LDQAEEAGHDLPY SCRAGSCSSCAGK | ACGAVDQTDGNFLDDDA L £ EGWY
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RNGR I TCMASYKVKLITPEGP | EFECPDDVY | LDQAEEEGHDLPYSCRAGSCSSCAGKVTAGSVDQSDGNFLDEDQEAAGFV
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T-COFFEE alignment reliability scores
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Disorder Predictions from JABAWS
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