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Day 2: Schedule

Introduction to (;,rr]?eartir;gtﬁ]nd Analysis with Publishing
Jalview MFS)AS 9 Trees and PCA MSAs

Thursday: 3D Structures in Jalview, and sequence and MSA based structure prediction

3D Structures Predictors #1 Predictors #2
Eelge e Sl [> : [> Secondary [> Protein
Session 1 and Jalview -
Structure Disorder
Friday: From Genome to Function — SNPs on transcripts, proteins and 3D structure
Wo(glgﬂgswith [> Working with Viewing variants
M Variants from [> from VCF Files [> Closing Q&A
2nscinisand Ensembl on 3D Structure

Proteins




Import sequence data

Import from Flat File

Import from Supported
Database

Import Coding Sequences ‘ ‘
(CDS) or Protein Products

Align Sequences

Evaluate Alignment Quality

Identify or Exclude regions
with Low Occupancy or Poor
Reliability

Employ Multiple Views to
Explore Different Aspects of an
Alignment

Shade the Alignment to
reveal Conserved and
Divergent Regions

Group Based Conservation
Analysis with Phylogenetic
Trees

COMMENTS

AND

Archive Results as
Jalview Project Files

Creating and Publishing
Alignment Figures

Alignment Figure
‘ Generation for Publications and
Presentations

Generation as HTML Web

‘ 11. Interactive Figure
Pages

12. Automatic Figure
‘ Generation using Jalview from
the Command Line

QUESTIONS
FROM SESSION 1 ?
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3D Structure & Prediction
Exercises in The Jalview Tutorial

I Basics
I Selecting and Editing Sequences

. Colouring Sequences and Figure
Generation

. Annotation and Features

' Multiple Sequence Alignment

N Analysis of Alignments Working with 3D Structures
" Working with 3D structures Superimposing Structures

! Protein sequence analysis and
structure prediction

. DNA and RNA Sequences Disorder Prediction

Secondary Structure Prediction




Session 6:
3D structures in Jalview

Learning objective:
» Viewers supported by Jalview
» Configuring default structure viewer
» Methods of importing structures in Jalview
» Structure to Sequence mapping and
methods
» Structure coloring and annotations
» Superimposing structures with MSAs



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

—{ Original ~ Phosporylation Site Predictions = MAFFT Alignment Ordering =~ FE2S2 Repr‘

60 70
HASYKVKLITPDGPIEFDCPDDVY I LDQAE®

Features are
annotations on
sequences

FER_CAPAA/1-97
FER_CAPAN/1-144
FERI_SOLLC/1-144
Q93XJ9_SOLTU/1-144
FER1_PEA/1-149
Q7XA98_TRIPR/1-152

MATYKVKLITPEGPQEFDCPDDVY' ' LDHAEEVGIELPYSCRAGSCSSC
Z1IN e SV EMMAAY KVTLVTPEGKQELECPDDVY | LDAAEEAGIDLPYSCRAGSCSSC
TN TYARAAY KVTLVTPTGNVEFQCPDDVYNBDAREBEEGCIDLPYSCRAGSCSSC
FER3_RAPSA/1-96 BMATYKVKFITPEGEQEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSC
LTINS VTN ATY KVKF I TPEGELEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSC
FER_BRANA/1-96 BMATYKVKFITPEGEQEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSC
VYIS EMMATY KVKF I TPEGEQEVECEEDVYVLDAAEEAGLDLPYSCRAGSCSSC
CEY WIS EEIMATYKVKF I TPEGEQEVECEEDVYVLDAAEEAGLDLPYSCRAGSCSSC
VA7 S LM OATYNVKLITPEGEVELQVPDDVYIBD@AE EDCIDLPYSCRAGSCSSC
YTV A CUYQATYNVKL I TPEGEVELQVPDDVY I LDFAEEEGIDLPFSCRAGSCSSC

Manually
created

Secondary Structure 1 , 2 : 3 Fe Fe Fe
Iron Sulphur Contacts Fe Fe Fe

Conservation

767689 7367779568 9

Quality

Calculated
from Annotation area shows
alignment 1 graphs and symbols

|sequence position 79 D 80% \

Consensus
MATYKVKLITPEGEQEFECP




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

( Original porylation Site licti . MAFFT Ali Ordering =~ FE2S2 Rep! i Spinach doxin Structure |
60 70 80 90 100
FER_CAPAA/1-97 HASYKVKLITPDG DCPDDVY I LDQAEEAGHDLPYSCRAGSCSSC

FERI_SOLLC/1-144  [J}: - 0@ CE oo ECPDDVY | LDQAEEEGHDLPYSCRAGSCSSC
OLEXICIO N VASPZAVIAS Y KVKL | TPDGP I EFECPDDVY | LDQAEEEGHDLPYSCRAGSCSSC
FERI_PEA/1-149 MASYKVKLVTPDGTQEFECPSDVY | LDHAEEVGIDLPYSCRAGSCSSC
oY /XL S LyMVIATYKVKL I TPEGPQEFDCPDDVY | LDHAEEVGIELPYSCRAGSCSSC
A7 IW e VAT IAAYKVTLVTPEGKQELECPDDVY I LDAAEEAGIDLPYSCRAGSCSSC
T3 T S C YA AAY KVTLVTPTGNVEFQCPDDV Y IBDAMEEEG IDLPYSCRAGSCSSC
FER3_RAPSA/1-96 BATYKVKF I TPEGEQEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSC
T IWTY S VT BMAT Y KVKF I TPEGELEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSC
FER_BRANA/1-96 BATYKVKFITPEGEQEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSC

PIEF
(7T RS VYR A S Y K VKL | TPDGP | EFDCPDNVY | LDQAEEAGHDLPYSCRAGSCSSC
PIEF
I

[F VWIS AMATY KVKF I TPEGEQEVECEEDVYVLDAAEEAGLDLPYSCRAGSCSSC
(o LEVA LN VLN L AENBEAMATY KVKF I TPEGEQEVECEEDVYVLDAAEEAGLDLPYSCRAGSCSSC
TS M 7S OAT YNV KL I TPEGEVELQVPDD VYNGR EDC/IDLPYSCRAGSCSSC
({1 Z VLMLV ATBEIEIPQATYNVKL I TPEGEVELQVPDDVY I LDFAEEEGIDLPFSCRAGSCSSC
Secondary Structure 1 2 3 Fe Fe Fe
Iron Sulphur Contacts Fe Fe Fe

Conservation
7°6°689 7367779568 9 3 359 9

Qualityl_lj_-_._l_u - m

Consensus
MATYKVKLITPEGEQEFECPDDVY I LDAAEEACIDLPYSCRAGSCSSC

sesmm==—— Group —= Colours and -
- selections . mouseovers



Associating structures with

sequences

o 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

Fkﬂl Mj.l'u'n ien Soah e PN . Kfi?g-s-s.s'[
FERI_ME  Selection S EEF-B’I"ME
EER1 5P
rminas FER1_MAIZE p FHMEMATERV
w.i”. 3D Structure Data... S A I vETSF I
EER_BRAM : e _ _ . ___.
smz_aps  Hide Insertions Sa | VETSF L
93760, Hide Sequences SAIVSTSFL
NIN479 nvarecresr =t WrBrAMER = =« = = = = = - — — - | SMS 1



3D Structure Visualization in the
Jalview Desktop

jmol.sourceforge.net

Integrated with Jalview

UCSF CHIMERA

an Extensible Molecular Modeling System
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
e Superposition
* Mouseover highlighting
« Saving to Jalview Projects

* Jmol is easier if you are new to structure
* |f you have Chimera — see Exercise 24!



Secondary structure annotation

tracks from 3D Structure
 Jalview ‘Structure’ preferences tab

[y X' [LUITS BN B CoR T Lol | Id_ﬁ NI C TR - B R R SRR N 1 1 |

~ Visual Colours S 2 ns Output Editing » |
, !
! Structure Options |

l\z{ Process secondary structure from PDB

et — ¥

v/ Use RNAView for secondary structure

I\z Add secondary structure annotation to alignment
annotation’ tracks
I\z Add Temperature Factor annotation to alignment

1§ |




Protein Structures in Jalview
Exercise 22 N

o TaSk Page 71

— Discover PDB structures for ferredoxin
sequence(s)

— Save and load structures and manipulate
colouring

Remember to configure secondary structure
preferences !



Protein Structures in Jalview
Exercise 22 N

o TaSk Page 71

— 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 ?



Choosing a structure to view
Toggle to inverse

structure Chonser = Filter time (&41 LUUETS$3® Show additional info

Selection criteria

w Custormise Displayed Options

Rl Seygerice PCEId  Title Cxpertimenla) V... Resoluticn

5h2  [Crystal structure of the romplex ... X ray diffraction 80
FFR1_MAIZF b2t Maire Ferredoxin | X-ray diffraction 1.700
FCR1 MAIZC ShEy  Cryslal structure of the complex .o X=ray dillraction 2.200
FCR1 MAIZC 3wty Cross-linked complex batween M. X=ray dillraction 2.700
FER1 MAIZE loag CRYSTALSTRUCTURE OF THE C... X-ray diffracticn 2.590
FER1_MAIZE 3vSv  Crozs-linked complex batween F... X-ray diffracticn 3.810

Create New 3D View for

selected structure(s) or
. Ve Add to existing 3D view
Jmal view for FERL_SPIOL-1A70 | Acg

SUperpos e Structures Never View Cancel



Structure unavailable?

e 006 Structure Chooser - Manual association e 006 Structure Chooser - Manual association
————3} Enter PDB Id 3 _ From File ¢
FER1_ARATH FER1_ARATH
3% Select PDB File (%

Switch manual

association method

® 06 Structure Chooser

Cached PDB Entries :

Ref Sequence PDB Id Chain « Type Flle

1GAQ | [PDB [/var/folders/yk/7sbd4m.. ]
FER1_MAIZE 3va _ PDB /var/folders/yk/?sbd4m..

FER1_MAIZE 3b2f _ PDB /var/folders/yk/7sbd4m...
FER1_MAIZE 3wSu _ PDB /var/folders/yk/7sbd4m...




Protein Structures in Jalview
Exercise 22 N

o TaSk Page 71

— 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 ?
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Customising Feature Display
View => Feature Settings...

* Drag features to

reorder on
alignment

— Or make
transparent

« Change colour

* Enable/disable by
name and group

@ ® Sequence Feature Settings

Uniprot

Feature Type Colour Configuration | Show
chain

metal ion-binding site
meodified residue
transit peptide
sequence variant
strand

helix

mutagenesis site
sequence conflict

SSSSSSSSHS

Optimise Order
Invert Selection
Sequence sort by Score
Sequence sort by Density

Help

oK Cancel Load Colours



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

@ ® Sequence Feature Settings

Uniprot

Feature Type Colour Configuration ' Show

chain

domain [ | v |

metal ion-binding sitt  Sort by Score

modified residue Sort bv Densit

transit peptide y Y o S I t
sequence variant Select columns containing eiecC
strand Select columns that do not contain H

helix Hid | . or Hide
mutagenesis site iae columns contammg

sequence conflict Hide columns that do not contain C0|umnS

Optimise Order
Invert Selection
Sequence sort by Score
Sequence sort by Density

Help

oK Cancel Load Colours



Customising Feature Display
Complex Colour Schemes & filters

® © Display settings for domain features
00 Sequence Feature Settin  —/our
Uniprot
esture Type T © Simple Colour
chain Colour by text
domain | '

metal ion-binding site | INEG_ . aha
modified residue | By text of: ~abe
transit peptide 1
sequence variant [ Graduated Colour
strand 1
helix [ By range of
mutagenesis site |
sequence conflict [
Min value: Max value: No value: No Colour
op No Threshold

Inv

Sequen Filters

sequenc | Join conditions with @) And Or

Label B Contains H

oK Cancel Loat

OK Cancel




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

® O 06 PDB - Sequence Mapping
File Edit Mapplng

Sequence « Structure mapping details methOd
Method: inferred with Needleman & Wunsch alignment

PDB Sequence is :

Sequence = AAYKVTLVTPTGNVEFQCPDDVYILDAAEEEGIDLPYSCRAGSCSSCAGKLKTGSLNQDDQSFL
No of residues = 97

8 ) Jmol view for F

View Colours

Save as...

Mapping
Score = 5120.0 PR
Length of alignment = 97 Summary
Sequence FER1_SPIOL : 1 - 147 (Sequence length = 147)
Sequence 1A70| : 1 - 97 (Sequence length = 97)

FER1_SPIOL AAYKVTLVTPTGNVEFQCPDDVYILDAAEEEGIDLPYSCRAGSCSSCAGKLKTGSLNQDDQ

LECTETEEETEEEEE T e e e e e e e e e e e e e ey
1A70| AAYKVTLVTPTGNVEFQCPDDVYILDAAEEEGIDLPYSCRAGSCSSCAGKLKTGSLNQDDQ

FER1_SPIOL SFLDDDQIDEGWVLTCAAYPVSDVTIETHKEEELTA

LEFTETETETETEETEE ey 1Er
1A70| SFLDDDQIDEGWVLTCAAYPVSDVTIETHKKEELTA

Percentage ID - 98.97 \-
Mappings
PDB start/end 1 97 pp g

SEQ start/end 51 147




Protein sequence -> 3D Structure
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Protein Structures in Jalview
Exercise 22 N

o TaSk Page 71

— 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 ?



® O O

Copied sequences- from /Users/jprocter/git/jalview/examples/3W5V.pdb

File Edit

Select View Annotations Format Colour Calculate Web Service

SWEWIA15-314
IWEVIESD -9

SWEWA1R-314
SWEVIERA-26

IWEVIA 15-314
SWSVIES1-9F

SWEWIA15-314
IWEVIESD -9

SWEWA1R-314
SWEVIERA-26

IWEVIA 15-314
SWSVIES1-9F

18 KCSKKQEECYWYTNLYKPEEPYYWCRCLLMTE I TCDDAPCETWHMYFSTEGK TP 69
1ATYNYELITPECEVELOWPDDYY ILDOAEEDG IDLPYSCRAGSCSSCAGEWY 52

FOYRECOS ICNW TADGYDENCGEPHEWRLYS TASSATCGDFCGDSETYSLCWERL IYT 121
53 5C5VDQSDOSYLDDCO I CDOWY L TCHAYPTSDYWY IETHKEEELT 96

122 MDACE IWKGOWCSMNFLCDLOPCGDNYQ I TCPYCKEMLMPEDPMAT I IMLATCTS 173

174 |1APFRSFLWEMFFEKHDDYKFMNGLCGWLFLOWPTSSSLLYREEFCEMEKERAPE 225

226 MFRYWDYANSREQTMAACGERMY | QTRMAEYEEELWELLKEDNTY W YMCGLKGM 277

278 EKCIDD IMYS LAEKDC IDWFDYEEQLERGDOWNY EWY 314




2WEVIA F17-314 S KKOF ECVVTNL Y
RN clection >
3W5VI|A >
3D Structure Data...
Hide Insertions

Hide Sequences

0 . v . A .
KPKFPYWORCI I NTE I TGOOA PCF TWHMYF
RACSCS

Sequence Details
Show annotations
Hide annotations

>
>

Add reference annotations
Edit
Outpd /Temperature Factor

Add annotations for

Creat ‘jalview.ext.jmoI.JmoIParser/Secondary Str

Create Group
Edit New Group




"® 00O Copied sequences- from /Users/jprocter/git/jalview/examples/3W5V.pdb

File Edit Select View Annotations Format Colour Calculate Web Service

-31'1"5';",',4,.-"15'—314 15 KCSEKQEECYYWTHNLYEPKEPYYWCRCLLNTE I TCDDAPCETWHMYFSTECK TP 69
SWEVIRA-26 I1ATYNYELITPECEVELOWPDDYY ILDOQAEEDCIDLPYSCRAGCSCSSCACEYY 52

Temperature Factor

Secondary Structure E— ; E—_
Temperature Factor |
E E H E

secondary Structure - = —e— E—
SIWEWA15-314 F0YRECOQS QW TADCYDENCGEPHEYRLYS TASSAICDFCDSKTYSLCWERLIYT 121
SWEVIE -8 S3SCEVWDQSDQLSYLDDCO I CDCWY L TCHAYPTSDYWY IETHKEEELT 96

Temperature Factor

Secondary Structure _E E_ E—_E-

Temperature Factor

E H E E E H -

Secondary Structure
-‘ Y —a) S — ) |
SWEAAAR-314 122 NDAGE IVKCGYWCSNFLCDLOPCDMNYQ I TCPYCGKEMLMPEDPMATII IMLATCTC 173

JSequence 2 ID: 3W5V|B Residue: LYS (6) AI



| |
Colour -> Colour By Annotation
_."FF_F'F[J-I'f.tU*_!.L'I' U L e A Y | S S LD U B B B "R D ROV D BN SRR | S ) 1 I‘\.IL."IJ'HFUL_I e d I 1 1T L
BWSVIES1-9F mﬁpe_oﬁ_cmmscmcsczsc- 52

Temperature Factor

S O N Al E " E E N
® O 0O ~ Colour by Annotation
Tempera Temperature Factor
v Secondary Structure
Secondar
_ =
v Per-sequence only | Use Original Colours -
[2WEVIA /18- LINT 121
2WEVIEs1-2 ‘ No Threshold :’ | Defaults | ag
Tempera
Threshold is min/max
E
Secondar
-
~ OK | | Cancel |
Tempera , ) )
E H E E E H
Secondary Structure
"y — o  — ———

ISV F15-314 12z MDA GCENV RS . o cONYO I TEPY CKEMLMP KD PNATIIMEATC TG 173

|Sequence 2 ID: 3W5V|B Residue: VAL (74)



Exercise 23 Superposing Structures

using Alignments
Section 7.3

o Task Page 72
— 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



LIVNGGIIAPSFDDP MDEKAREILQKLFPEHEVVMA.PGRELLL : .....
YIANGG | | APQFGDPIRDKEAIRVLSDTFPHHSVVG IENARE I VL 'rA 3-8
LILNNRVMFVYPVNGPASVDNDALNVYKTAMPGYE I IGVKGASGTPWL:. TDAL
LITNKGVWIVPQYGDE . NDALALKQVQEMFPDREIVGY . NTVEWVVY .

YVCNGGWVLCAFGDP .NDELAAGIFRRLFPERTVTLY .DARTIFA .. ..

QBKCB6_CHLTE:1XKN Method: X-ray Chain:A... @

File BUELM Colours Jmol Help N x
all '

i Show Chain b
_’S; RNAES 1K } R 27 e¢g/N I HC 1 TRl Structures can be
v 2CMU:A N - D/ - SUpPErimpose
Y N, -~ region of
vEwo:s  ER alignment
[ 2EwoE RN AN “GGGNIHC I Tal
o  Ewoc BT N
many f ‘ : N ?

ZEWO:D
ZEWOE
ZEWO:F
ZEWO:G
ZEWOH
ZEWO:T

ZEWO:]
ZEWOK

structures can
be shown in a
single view

ZEWO:L



Exercise 23 Superposing Structures

using Alignments
Section 7.3

o Task Page 72
— 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



Exercise 23 Superposing Structures

using Alignments
Section 7.3

o Task Page 72
— 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

e Questions

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

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



For Chimera Users (Ex 24)

UCSF CHIMER

an Extensible Molecular Modeling System




Configure Jalview and

Chimera
 Jalview ‘Structure’ preferences tab

P s [LLTTTEC I B B Lol T Lol B B B 8 B AR L8 R L RIS aaiel o RIS SR B N B R S 1 1 |

f® O O Preferences

4 Colours

Connections Links Output Editing = » |

Structure Options t

f BT Process secondary structure from PDB |
3 | Use RNAView for secondary structure

d IzT Add secondary structure annotation to alignme -
i v Add Temperature Factor annotation to align

CHIMERA =

Default structure viewer

2%
Path to Chimera program

Sequence « Structure mapping method

Needleman & Wunsch Alignment @ SIFTs Mapping

PDB Field Show in search summary Show in structure sum...
PDB Id v v
Title v v

Molecule



Chimera selection h|ghI|ght|ng

[ NON ) UCSF Chimera [Users /jprocter/qgit/jalview/examples /plantfdx.fa
File Select Actions Presets Tools Favorites Help lgt View Annotations Format Colour Calculate Web Service
100 110 120 130

Y SCRAGSCSSCAGKIAGGAVDQTDGNFLDDDQLEEGWVLTCVAY
YSCRAGSCSSCAGKIAGGAVDQTDGNFLDDDQLEEGWVLTCVAY
YSCRAGSCSSCAGKVTAGSVDQSDGNFLDEDQEAAGFVLTCVAY
YSCRAGSCSSCAGKVTAGTVDQSDGKFLDDDQEAAGFVLTCVAY
YSCRAGSCSSCAGKVVGGEVDQSDGSFLDDEQIEAGFVLTCVAY
YSCRAGSCSSCAGKVVNGNVNQEDGSFLDDEQIEGGWVLTCVAF
YSCRAGSCSSCAGKVTSGSVNQDDGSFLDDDQIKEGWVLTCVAY
YSEMRAGS[ES SMAGKLKTGSLNQDDQSFLDDDQIDEGWVLT[EAAY
YSCRAGSCSSCAGKVVSGSVDQSDQSFLDDDQIAEGFVLTCAAY
YSCRAGSCSSCAGKVVSGSVDQSDQSFLDDEQIGEGFVLTCAAY
YSCRAGSCSSCAGKVVSGFVDQSDESFLDDDQIAEGFVLTCAAY
YSCRAGSCSSCAGKVVSGSIDQSDQSFLDDEQMSEGYVLTCVAY
YSCRAGSCSSCAGKVVSGSIDQSDQSFLDD---=---mmoo-ew-
YHErRAGS[ES SMAGKVVSGSVDQSDQSYLDDGQ I ADGWVLTEHAY
FSCRAGSCSSCAGKVVSGSVDQSDQSFLNDNQVADGWVL

Command: select :FES z <2.9| | v| [
Active models: 0@

NN3I23222132

l L CAPAA Residue: GLU (71)
Selection highlighted
in Jalview
Arntivien mnadales m N n 4 Press IB to S?Ieclt
Selection in chimera columns!:




« Write jalview features

Pass annotation between
Jalview and Chimera

— Sequence Feature
added to Chimera’s
Attribute set

Fetch Attributes

— Import as a Jalview
feature

elp

Superpose with >
Superpose Structures
Write Jalview features

Fetch Chimera attributes »
—

YILEREL

GEQEFECPDDVY | LDAAEEAGIDLPY

IL SFLDDDQIDEGWVLTCAAYPVSDVTIETHKE

LECETEETETTECE T
SFLDDDQIDEGWVLTCAAYPVSDVTIETHKK

e ID = 98.97

ABRvvEESvEGSE

dall

average.bfactor
average.occupancy
chil

chi2

chi3

chi4
hasNucleicAcidSugar
isHelix

isHet

islsolated

isMetal

isStrand
kdHydrophobicity
phi

psi

type

i

ISC



Many MSAs : 1 Structure View

10 20 ) S0
- - e NAFKRRR- BGVEEVEQQPE - MVKFG- - GSGRSKQ- AT
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Colouring structures using many
multiple alignments

ExerCise 25 Section 7.3.3
Page 76
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Colouring structures using many
multiple alignments
ExerCise 25 Section 7.3.3

Page 76

» 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.



End of Session 6:
3D structures in Jalview

What we covered:
» Viewers supported by Jalview
» Configuring default structure viewer
» Methods of importing structures in Jalview
» Structure to Sequence mapping and
methods
» Structure coloring and annotations
» Superimposing structures with MSAs



Session 7 & 8:
Secondary Structure and Disorder

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



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

—{ Original ~ Phosporylation Site Predictions = MAFFT Alignment Ordering =~ FE2S2 Repr‘
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sequences
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created

Secondary Structure 1 , 2 : 3 Fe Fe Fe
Iron Sulphur Contacts Fe Fe Fe

Conservation

767689 7367779568 9

Quality

Calculated
from Annotation area shows
alignment 1 graphs and symbols

|sequence position 79 D 80% \

Consensus
MATYKVKLITPEGEQEFECP




® OO

Select by annotation

RF00014 Retrieved from RFAM (Seed)

File EditWView Annotations Format Colour Calculate Web Service

M15748.1 /1552
CPOP0653.1 /2735
CPOM4ed. 1 /2032
CPOOPES7 11802
CPR0I3E3. 1 /2080

seconc

refere

Sti

60 70 80
Find 38 F ! ! ! - ! !
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UCAUCCCGGU - CANCCCC-AUGGCCGGGAL
Select all BA  PUCAUCCCGA-CCCCCUCAGGGUCGGGALL
Deselect all N UUGAUCCCG--ACCCGUA-GGGCCGGGALL
. UUCAUCCCGACACCCUCA-GGGUCGGGALL
Invert Sequence Selection 31
Invert Column Selection AW - - - :
Create Grounc . . . — [ 4 — (—
Ren © O O Select/Hide Columns by Annotation We.ggGuCgGGaul
1
Mak v secondary structure |
Unc reference positions
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Sequence Features are
visualised over the alignment

Phosporylation Site Predictions
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Customising Feature Display
View => Feature Settings...

* Drag features to

reorder on
alignment

— Or make
transparent

« Change colour

* Enable/disable by
name and group

@ ® Sequence Feature Settings

Uniprot

Feature Type Colour Configuration | Show
chain

metal ion-binding site
meodified residue
transit peptide
sequence variant
strand

helix

mutagenesis site
sequence conflict

SSSSSSSSHS

Optimise Order
Invert Selection
Sequence sort by Score
Sequence sort by Density

Help

oK Cancel Load Colours



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

@ ® Sequence Feature Settings

Uniprot

Feature Type Colour Configuration ' Show

chain

domain [ | v |

metal ion-binding sitt  Sort by Score

modified residue Sort bv Densit

transit peptide y Y o S I t
sequence variant Select columns containing eiecC
strand Select columns that do not contain H

helix Hid | . or Hide
mutagenesis site iae columns contammg

sequence conflict Hide columns that do not contain C0|umnS

Optimise Order
Invert Selection
Sequence sort by Score
Sequence sort by Density

Help

oK Cancel Load Colours



Customising Feature Display
Complex Colour Schemes & filters

® © Display settings for domain features
00 Sequence Feature Settin  —/our
Uniprot
esture Type T © Simple Colour
chain Colour by text
domain | '

metal ion-binding site | INEG_ . aha
modified residue | By text of: ~abe
transit peptide 1
sequence variant [ Graduated Colour
strand 1
helix [ By range of
mutagenesis site |
sequence conflict [
Min value: Max value: No value: No Colour
op No Threshold

Inv

Sequen Filters

sequenc | Join conditions with @) And Or

Label B Contains H

oK Cancel Loat

OK Cancel




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

Jpred 4

Incorporating Jnet

A Protein Secondary Structure Prediction Server

¥4
Input sequence(?) MQVWPIEGIKKFETLSYLPPLTVEDLLKQIEYLLRSKWVPCLEFSKVGFVYRENHRSPGYYDGRYW

TMWKLPMFGCTDATQVLKELEEAKKAYPDAFVRIIGFDNVRQVQLISFIAYKPPGC
Z

Advanced options (click to show/hide)

Make Prediction ‘ ‘ Reset Form

Primary citation: Drozdetskiy A, Cole C, Procter J & Barton GJ. Nucl. Acids Res.
(first published online April 16, 2015) doi: 10.1093/nar/gkv332 [link]
More citations: link.

GERSIT
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blosaence for the future
DUNDEE THE BARTON GROUP



Protein Secondary Structure Prediction
Section 8.1

Fild

FER_{
FER_{
FER1
Q93X
FER1
Q7X4
FER1
FER1
FERS
FER1
FER_I
FERZ
Q934

* 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

T T T = =T




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

e 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

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 ?



AND NOW: SOME DISORDER



File Edit Select View Format Colour Calculate |Web Service

MAFFT Alignment Ordering Alignment
“———"doxin Structure

Secondary Structure Prediction

Protein Disorder

Analysis

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

Secondary Structure - ——T

Iron Sulphur Contacts

Conservation
Envision 2

Fetch DB References

v




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

JABAV\{S Jalview W DisembIWS W GlobPlotws W 1UPredws
':Z?:Zi;s JABAWS 2.0 Feature Type Colour LSpiy
Client ngfén Disorder ] !E.
Process results into REM465 ] O
both annotation and T o ——
features

A A AT M IR

Features highlight

GlobPlotWS Dydx) .~~~ | ~disordered re
predictions

|UPredWS (Short) vah IMM .
IUPredWs (Long) W %
Use Threshold & Per-sequence
ronnis Grenn W k option on ‘Colour by Annotation’
dialog to shade alignment using raw

Scores

N




Exercise 27 — IlUPred 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 — IlUPred 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

Jalview Test

File Edit Select View Format Colour Calculate Web Servic
. i 120 i 130 140 i

SpIP26F9SINT_BOVINA-176 GT LTLLNCT SKG KGRK.P—S SKEQ
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spIPSEA7EIT_RAT/1-154  GTQT LVNCTSKem oo oo oo e e e - - - EEKT IKEQ
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Conservation -_: l_"'

Quality _ - L -

Consensus
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1UPredws (Long)=—"

IUPredWs (Shorty ___ _ - -
T — =

IUPredws (Long)

ISequence 1 1ID: sp|P26895|IL7_BOVIN Residue: GLN (132)

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




Disorder prediction on orthologs
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End of Session 7 & 8:
Secondary Structure and Disorder

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



Day 3: Schedule

Introduction to (;,rr]?eartir;gtﬁ]nd Analysis with Publishing
Jalview MgAs 9 Trees and PCA MSAs

Thursday: 3D Structures in Jalview, and sequence and MSA based structure prediction

Feedback f 3D Structures Rl sl Predictors #2

eedback from |

Session 1 E> and Jalview E> Secondary [> Ffroteln
Structure Disorder

Friday: From Genome to Function — SNPs on transcripts, proteins and 3D structure

Working with

Genes Working with Viewing variants
S [> Variants from [> from VCF Files [> Closing Q&A
P Ensembl on 3D Structure

Proteins




