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Sequence Features

Manual section 2.8
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Sequence Feature Settings

Feature Settings | DAS Settings |

uniprot
PDBsum_proiprot

[ ] Pfam Other Features
chs_total

Feature Type
DISLILFID
Protein-protein contact

Colour

Display

<]

MOD_RES

|P17870P - - [P N L
|P51485A - - PK S
|P51466 P - - QN L
|P51487FP - - PN S
|P51477P - - DF ||
|P51484FP - - ENA
|P32122P - - AS S
|Pos168P - - DIV L
|P53179P RGR G M
|Q09885P - - PD |
|P30647FP - - LNC
|O45782P - - KS L
|O76685P | NV
|O17812P - - EN |
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INIT_MET
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COMFLICT
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][_ Invert Selection ]

[ Ok l[ Zancel ][ Load Colours ][ Save Colours ]




Creating Sequence Features
Section 2.8.1-3 & Ex 28

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



Sequence Features
Section 2.8.1-3 & Ex 28

e Questions

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



Files supporting sequence
feature data

o Jalview sequence feature files
 GFF files

e Certain ‘rich’ alignment formats
— Stockholm
— AMSA



Sequence Features
Section 2.8.1-3 & Ex 28

e Questions

— What services allow you to discover annotation and
sequence features for sequence ?



Retrieval from External Databases
HLR‘Q m Standard DBs

Pfam

ey sy i i)

Alignments

PDBe

FROTEIN DATA BANK EUROPE

Structures

Sequences

Features

Annotation

Trees

PCA



DAS allows Jalview access to

Over 270 Sequence Patabases...

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

» @l RGSC

» [ TREESHREW
7 RFAM (Full)
" PDBE

¥ [ UniProt

Cosmic_Protein_Mutation (UniProt Protein Sequence) (DAS)

merops (UniProt Protein Sequence) (DAS)

pfam (UniProt Protein Sequence) (DAS)

Prosite Features imatches) (UniProt Protein Sequence) (DAS)

uniprot (UniProt Protein Sequence) (DAS)

Uniprot 2010_09 iUniProt Protein Sequence) (DAS)
Trichoplax_adhaerens.TRIADL.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)
b [ MEDAKA

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




. Sequence Feature Settings
Cut & Paste input - FAST RS

i Das Settings
File Edit Seleck View Forma FEIE Sl . |

Mickrnarne: uniprot

UR.L:

Caniz_familiaris.... I';ttf:.n".n"www.el:-i.ac.uk.-"das-sr'.'.n"uniprntn"daE.n"arist-:u
tle !
UniProt/Swiss-Prof| P1787§ | S2llus_gallus. Wa... Adrnin Emnail: uniprot-das@sbi.ac.uk KAFCAENL -
UniProt/Swiss-Prof| P5148 Ga”.'-'g—ga”'-'S'WA"' Registered at: Sun Feb 11 17:15:51 GMT 2007 KTEVAVTDG
Srnithorhynchus_... Last successful test: Sun Feb 11 17:15:51

L
Kl
Kl
E
UniProt/Swiss-Prot| P5146¢ | ormitharhynchus_...| [ GMT 2007 RAFCAKSI -
Kl
Kl
Fl

f

Originl | yiew 1| Mickname Us

Canis_tamiliaris....

UniProt/Swiss-Prof| P5148[ | $accharomyces_c... Labels: ENSEMEL, BioSapiens . RAYVADSE -
UHJ.PFDE-'"SWJ.SS—PFDHPSf‘;F E:::z:jm.?.ces_cm ;Ztifeagbl-:::zfs: sequence, features, entry_points, KAESTMNNL -
UJ‘JJ:PFDE-”SWJ:SS—PF’DHPET 450 | mp— Coordinates: eoordes KLFITAETE -
Um.ProifSw.l.ss—melPSZf 20 cbs_total i Find Uniprot Accession Ids — KTWVGDHA -
UniProt/Swiss-Prof|PO8T6§ | PDEsum_protpro — KAFATHSTD
UniProt/'Swiss-Prot| P5317 Pfar Other Feat ! J Do you want Jalview o find SCTLESLMNN

UniProt/Swiss-Prot| Q0888 Authority: Uniprat Accession ids for given sequence names? TASLERATOQ

UniProt/Swiss-Prot| P3064) sk KVELRASTD

UniProt

UniProt/Swiss-Prof| O4578 [ cenum KAITCERFWD
UniProt/'Swiss-Prot| O76688  ncer Tene YTnm TAEVDRPWR
UniProt/Swiss-Protf| O1781)| Ensermbl Gene_ID Predicted KVHMDRFHA
Sah Chromosome ZFMODELS
MoZ22a Contig Cormputationally inferred
RGSC Scaffold eProtein

MG K. Valume Map Manually curated

Canservatio
. - b

451432330

Use Registry | http:/fwww. dasregistry. orgfdasifsources/ | [Reset]

Quali

[ Refresh Available Sources H Add Local Source ]

Consensus
<
Sequence 1 ID: UniProt/Swiss

[ Fetch D5 Features ] Cancel Fetch [ Save as default ]




i

Mickniame

Sequ

Feature Settings | DAS Settings

Caniz_tamillans,. .,

S(=1ES

Mickname: uniprot
URL:

Us...

&

Canis_familiaris....

http:/fwww. ebi.ac uk/daz-srefuniprotf das/ arista

Gallus_gallus,wa.,.

tlef
Adrin Email: uniprot-das@ebi.ac.uk

Gallus_gallus,wa.,.

Registerad at: Sun Feb 11 17:15:51 GMT 2007

Crnithorhynchus_..,

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

Ornitharhynchus_...

GMT 2007

Saccharormuces c..

Labels: EMSEMEL, BioSapiens

S
]

mmztcﬂblglglg—

]

*Select specific sources

*Filtered list

*Add user defined
sources

Use Registry | httpi/fwww dasregistry. argfdasifsources/

[ Refresh Available Sources ][ Add Local Source ]

DAS

ANNOTATION
SERVERS

ence Features Dialog box

Feature Settings | DAS Settings
uniprot
PDBsum_proiprot

Feature Type
|DISULFID
Protein-protein contact

[] Pfam Oiher Features
chs_total

Colour Display

(<]

=E)

QHOSPHORYLATION (T

EEEEEEEE

\ES-SIGHAL

2

£l

QTQType::

i *Group features by source
colour

- *Highlight start-end
= *Order for optimal display

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

lniProt/Swiss-Prof| P32122 -ASS -
lUniProt/Swiss-Prot|PO8T68F - - DIV L -
lniProt/Swiss-Prof| PS317T3P R GR G M -
[UniProt/Swiss-Protf|Q09885FP - - PD | -
lUniProt/Swiss-Prot|P30647 P - - L NC -
lniProt/Swiss-Prof| O45782P - - K S L -
lniProt/Swiss-Prof| OFEE8EP - - | NV -
IUniProt/Swiss-Prot| O1781ZP - - EN | -

PSSVTLQPGDDDQGKPL -

PCSVMLQPFA
Lss |

J Invert Selection

D G K Save Colours
[ -me | *Mouse over for feature
mL DDLGK o
S L s@ve | Name; links and scores
FrLOPGSEDQGR

VG K -GVDFE I BA
KFERG-SITYFLSCTLESLNMI
EGIPGCHI IYTLTASLERATQ-
ESQFG-SIRYQMKVELRASTD -
-HIRYTCKAI CERPWD -
-YLRYSVTAEVDRPWR -
-FIRFY I KVHMDRPHA -

GVEYSVKTWVGDHA - -
ATHSTH-




The Distributed Annotation System
Section 2.9.2, Exercise 31

e Task

— Browse available DAS sources for protein
sequences

— Retrieve annotation for the ferredoxin
alignment.



The Distributed Annotation System
Section 2.9.2, Exercise 31

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



Shading, thresholding, colour by
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| adjust threshaold |
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Feature Type Colour Display
metal ion-hinding site -~
D-phosphorylated L-serine
D-phosphorylated L-threonine
|04 -phosphorylated L-tyrosine =
h'--' drophaobic_region W W

Optimise Order

Invert Selection

Seq sort by Score

Seq Sort by density
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equence features
are overlaid on
alignment to highlight

Just to recap...

MAFFT Multiple Sequence Alignment of Retrie

File Edit Select View Format Colour Calculate Web Service \ ke re |OnS
— Original =~ Phosporylation Site Predictions =~ MAFFT Alignment Ordering =~ FE252 Representatw y g
60 70 80 100

FER_CAPAA/1-97
FER_CAPAN/1-144
FERI_SOLLC/1-144
Q93X/9_SOLTU/1-144
FER1_PEA/1-149
Q7XA98_TRIPR/1-152
FERI_MESCR/1-148
FER1_SPIOL/1-147
FER3_RAPSA/1-96
FERI_ARATH/1-148

BMASYKVKLITPDGPIEFDCPDDVY | LDQAF,
MASYKVKLITPDGPIEFDCPDNVYILDQA
MASYKVKLITPEGPIEFECPDDVYILDOQ
MASYKVKLITPDGPIEFECPDDVYILD
MASYKVKLVTPDGTQEFECPSDVY I LAEEVGIDLPYSCRAGSCSSC
MATYKVKLITPEGPQEFDCPDDVY | ZOHAEEVGIELPYSCRAGSCSSC
MAAYKVTLVTPEGKQELECPDDVY i LDAAEEAGIDLPYSCRAGSCSSC
MAAYKVTLVTPTCNVEFQCPDDVYBEDAREEEC IDLPYSCRAGSCSSC
BATYKVKF I TPEGEQEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSC
MATYKVKFITPEGELEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSC
FER_BRANA/1-96 BATYKVKFITPEGEQEVECDDDVYVLDAAEEAGIDLPYSCRAGSCSSC
TP TN S VT A ATY KVKF I TPEGEQEVECEEDVYVLDAAEEAGLDLPYSCRAGSCSSC
oL LY L I I IS EAMATY KVKF I TPEGEQEVECEEDVYVLDAAEEAGLDLPYSCRAGSCSSC
ST VAT S/ OATYNVKLITPEGEVELQVPDDVYIBBBGAE EDCIIDIPVErDACCCSSC
oIV LR T3S EVIOATY NVK LI TPECEVELQVPDDVY | LDFAeg )
Annotation can be

used to shade
alignment

2LPYSCRAGSCSSC
CHDLPYSCRAGSCSSC
PeGHDLPYSCRAGSCSSC
<EEGCHDLPYSCRAGSCSSC

Secondary Structure 1_,

Iron Sulphur Contacts

Consenvation_ L WIS W N W wnl m m B
35

076768 736779568 3

ity.l l I. u

Alignment annotation area
shows graphs and symbols

. )|
from calculations and manual / 4
curation /




]ncnrporatmg Jnet

]DUI’ Calculate

Web Service

File Edit Se( ]
M T

Original

CIFRARS TRERM-152
FERT NE SCRA-148
FERT SAOLA-1S7
FERS RAFPSAM-98
FERT ARATHA-148
FER 8RANAMN-25
FERZ ARATH-1458

Secondany Structure ___—_-

Iran Sulphur Contacts

et

. 700 | a0
TRV | FBc T
ARV T LY LE«: WY
ARV T LY Fac VY
vV IRF | ¥ -[= WY
VIV KF | ¥ -[= WY
vIVIEF | ¥ -[= VY
v IVIEF | viEC WY

Spinach Feilmmna

Alignment

~

Protein Disorder
Analysis
Conservation
Envision 2

Fetch DB References

Secondary Structure Prediction

-




File Edit Select View Format Colour CalculateIWeb Service

MAFFT Alignment Ordering Alignment
S =————"—doxin Structure

Secondary Structure Prediction

Regional Order Neural Network

— Protein Disorder

F

F n

i Analysis

FERT_ARATHN-143 CDI‘ISEWB’[iDI‘I

FER ARANAM-2E

FERZ ARATHM-148 o
Envision 2

Secondary Structure_'-_—_-
Iron Sulphur Contacts FEtCh DB HEfEfEﬂCES

-



Protein secondary structure
prediction

Section 2.6 onwards
In the Manual
Page 65



Protein Secondary Structure
]pre Prediction Sec. 2.6

[ncorporating Jnet

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

«{* 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
o » Service find homologs with PSI-Blast

— Alignment

» Service uses MSA to calculate profile for prediction




Exercise 26

e Tasks

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

e Questions



Exercise 26

e Tasks

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

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 ?
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